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exception to the Maxwell-Boltzmann Theorem relating to 
the Average Translational nergy of the Molecules of a 
Gas, 533: Prof. Hicks on aSpherical Vortex, 533 ; Colonel 
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Cleveite, on the Constituents of the Gas in, Prof. C. Runge and 
Prof. Paschen. 520 

Climates and Baths of Great Britain, 566 

Climates of the Geological Past, and their Relation 
livolution of the Sun, Th. Eug. Dubois. 436 

Climbing in the British Isles, W. Po Haskett Smith and IE. C. 
[lart, 617 

Clodd (Edward), a py of Evolution, 26; 
Primitive Man, 17 

Cloud- Bursts of oe Effeets of Coosa (Mabaima), wv. M. Gilsen. 


FolRae 


to the 


the Story of 


552° 

Cloud Formation, Phenomena of, W. N. Shaw, 39 

Clowes (lrof.). on Further Experiments on the Respirability of 
Air, in whicha Candle ame has Jiurnt ull it is extinguished, 
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ee the Proesepe, Dr. Wilhelm Schur, 515 

Coal-Shipping System, Lewis and Hunter, 1S0 

Coast: Erosion, the British Association Committee on, Charles 
KE. de Kance, 597 

Cockerell (Prof. T. 1D. .\.}, Alterations 
Mowers by Cyanide umes, 520 

Cod and Temperature, the, Lieut. C. Gade, 2 

Cadostat, the, 399; FE. Lippmann, ob 

Cohen (J. B.), Method of Preparing Formy] Derivauives of .Aro- 
matic Amines, 312: a Modification of Zincke’s Reaction, 312: 
Method of Preparing Cyannric Acid, 312 

Cohn (Prof. Fred.), the Gold Medal of the Linnean Society 
awarded to, 110 

Cohnstein (Dr.), Msperiments in Sugar-Injection into Wlood- 
Vessels, 336 

Collet (Prof. Kk), the Migrations of the Lemming, 64 

Collic (Dr. J. Norman}, Ilelium, a Constituent of certain 
Minerals, 306, 311, 33 

Colliery Explosions: Report upon the Timsbury Colliery Ts- 
plosion of February 1895, J. Koskill and J. 5. Martin, 
302 

Collins (F. Howard), the Examination Curve, 30; Do the Com- 
ponents of Compound Colours in Nature follow a Law of 
Multiple Proportion ? 438 

Colour Photography, Dr. J. Joly, 

Colour Relations of \toms, lons, and Molecules, 1., 
118 

Colour Standards, a Scheme of, J. 
Pillsbury and J. W. Lovibond, oe 

Colours, the Nomenclature of, Herbert Spencer. 413 

Colours ; Do the Components of Compound Colours in Nature 
follow a Law of ple Propartion? bF. Tloward Collins, 
438; Joseph W. Lovibond, Vrof. J. MekKeen Cattell, 547 
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Colours of lowers by Cyanide Fumes, Alterations in the, Prof 
lice ID e\e Cockerell, 520 
Colours of Mother-o’-Tearl, C. E. PRS, G19 
Columbian Museum, the Field, 13 
Comets : the Orbit a Comet 1893, 1\. (Brooks). Signor Peyra, 
7 Comet 1S02 V. (Barnard), J. G. Vorter, J. Gaia 1553 
iphemcris for Barns urd’ s Comet 1884 1L., Dr. Berberich, 327 : 
|  Keappearance of Swifts Comet, 42135 is phemeris of Swift's 
Comet, 446; Comet, Swift's (August 20, 1895), G. Le Cadet, 
456; Elements and Ephemeris of Comet a, 1895 (Swift), Dr. 
Berberich, 553: Comets and the Sun-spot Period, Herr J. 
Unterweger, 446; Return of Paye’s Comet, 553+: lphemens 
for Fayes Comet, 603; Holmes’ Comet, Dr. IT. |. Zwiers, 
620 
Comstock (Prof. E. C.), Atmospheric RKefractions, 399 
Comstock {lrof. John ITenry) and Anna Botsford Comstock, 
a Manual for the Study of Insects, 337 
Congress, International Geographical, 329. 350 
Coniel (J.) Comet 1892 V. (Barnard), 155 
Conroy (Sir John, Bart, F.R.S.), Refractive Index of Water 
between 0” and 10°, 45 
Consciousness and Evolution, Prof. Mark Baldwin, 627 
Contemporary Review, Science in, 257, 350, 450, 580. 
Convex Mirror, to Find the Focal length of a, Edwin Ludden, 
366 
Cone (Dr.) on English Amber, 585 
Cook Collections of South Sea Island Weapons, Xc., Dr. V. 
Ball, 61 
Cookery, the Spirit of, a Popular Treatise on the Llistory. 
Science, Practice, and Ethical and Medical linport of Culinary 
Art, Dr. J. 1. W. Thudichum, 97 
Cooper (Arthur), Metal Mixer, 62 
Cope (Prof. FE. 1).), Cyphornis, 524 
Corals: Variations in Large Masses of Turhinaria, lrof. Jeffrey 
Bell, 11 
Cornish (C. J.), Wild England of To-day, and the Wild Life in 
it, 589 
Cornu (.\.), Fransyerse Vibrations of Cords, 382 
Cotton (.4.), Unequal \bsorption of Dextro- and 
RKotatory Circularly Volarised Light’ in certain 
Substances, 71 
Coulter (J. M.), Botanical Work of American Government, 25 
Counter-Irritation, the Theory and Practice of, 11. Canenn 
Gilhes, 615 
Cowper (11, Swainson) on the Senams, or Megalithic Monu- 
ments of Tripoli, 580 
Craigie (1. G.), Agricultural Mducation in the United States, $4 
Craters of the Moon, the, 579 
Creak (Captain Eutrick W., F.K.S.), some Bibliological Dis- 
coveries in Terrestrial Magnetism, 129; the Earliest Magnetic 
Meridians, 295 
Crismer (L.). Application to General 
Solution-Temperature, 611 
Cremptons (IR. 1:.), Mlectrical Ileating Apparatus, 37 
Crookes (W., FL.S.), the Spectrum of Helium, 428 
Cross (C. F.),on the Chemical [istory of the Barley Plant, 538 
Crustacea, the Life-] story of the, in Early Paleozoic Times, 
lor. Tlenry Woodward, 114 
Crystal-Cutting, &c., Apparatus, A. E. Tutton, 
Crystalline Rocks, Boring for Water in. 486 
Crystallography : Crystallography. a Treatise on the Morpho- 
logy of Crystals, N. Story-Maskelyne. FLR.S., 11. A. Miers. 
145: Number of Forms of Regular System in Given Space. 
Prof. Schoute, 168; an Introduction to Chemical Crystallu- 
graphy, .\ndreas lock, 315 
Cuckoo and its Nggs, the, W. C. J. Butterheld, 177 
Culverwell (Edward P.), Boltzmann's Minimum Theorein, 149 
Cundall (I°.), on Recently Discovered Aboriginal Inhabitants of 
Jamaica, 607 
Cunningham (Coloncl), on Mersenne’s Numbers. 534 
Cunningham (Prof. 1). J., FeK.S.), the Brain ot the Micre- 
cephalic Idiot, 111 
Cunningham (J. T.). on Fish and Fishing Grounds in the North 
Sea, 562 
Cure, a Rational, for Snake-bite. 620 
Curie (1'.), Magnetic Properties of Bodies at Different Tempera- 
tures, 134. 251 
Curry (W. T.) and Mllen Greenwell, Rural Water Supply. 617 
Curtis (R. H.), Howly Variation ef Sunshine in the British 
Isles, 215 
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Curved Lines, about a Certain Class of, in Space of #7 Mani- 
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Curves, on Skew Probability. Prof. Karl Pearson, 317 

Cyanide Fumes, Alterations in the Colours of Flowers by, Prof. 
T. 1). .\. Cockerell. 520 

Cyclones, the Theory of, I'rof. T.. de Marchi. 153 

Cyclonic Indraught at the ‘Yop of an -Anti-Cyclone, 11. 
Clayton, 243 

Cynips calyas, Prof. Beyerinck, 360 
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Dahshiir, Recent Excavations at the lyramids of, 131 

Dairy Bacteriology, Dr. Ed. von Freudenreich, 220 

Dalton (John) and the Rise of Modern Chemistry, Sir 1. E. 
Roscoe. F.R.S., 169 

Dam-burst at Bousey (France). 9 

Dancer and Musician, the, Herbert Spencer, 257 

Darwin, from the Greeks to: an Outline of the Development 
of the Evolution Idea, Henry Fairfield Osborn, 361 

Darwinian Theory. Lectures on the, Arthur Milnes Marshall, 
elvese, 2) 

Darwinism, Ilustrations of. Sir W. L. Buller, F.K.S., 60 

Darwin (Francis, IF. K.S.). the Elements of Botany, 593 

Darwin (Prof. G. He. FLR.S.), Satellite Evolution, James Nolam, 
515; Barisal Guns and Mist Pouffers, 650 

Dastre (.\.), Sugar and Glycogen in Lymph, 216% Production 
of Two Globulins by Fresh Fibrin in Saline Solutions, 556 

Date-Mark. the Bagdad, Colonel A. T. Frazer, 31 

Davis (Il. FF. C.). Death of, 455 

Davison (Charles). the Study of Earthquakes in the South-East 
of Europe, 42a istory of British Marthquakes, 174: Obituary 
Notice of Dr. 1. von Rebeur-Paschwitz, 599; Dr. A. 
Schmidt's Theory of Farthquake Motion, 631 

Dawson (Dr. G. M.), Post-Cretaceous Mlevation along Lritish 
American Rocky Mountain Range, 212 


Dawson (Vhilip). on the Modern Application of Electricity to | 


Traction Purposes, 533 

Dawson (Sir William), /:os00 Canadensr. 83 

De Rance (Charles ¢.), the British Association Committee on 
Coast Erosion, 597 

lean (Dr. Bashford), on Oyster-Cultural Methods, 562 

Deas (James), Clyde Navigation hnprovements, 349 

death, the Feigning of, Oswald I]. Latter, 343 

Deby (J.). Death of, 249 

Declination, Observations on Magnetic, Ch. Lagrange, 27 

Deep Sounding in the Vacific, Admiral W. J. 1. Wharton, 
B.IK.S., 550 

Deerr (N.), Thermal Constants of Mlements, 190 

Deyrully (M.), the Sulphuric .Acid Treatment of American Vine 
Chlorosis, 167 

Deligny (M.), Nitro-Substitutions, 516 

Delprat (Th.}, bffects of Karthquake in Sumatra, 129 

Deluye. Traces of a, 266 

Demon (Dr.), Aspect of Brain Cell lMrocesses of Animals dosed 
with Morphine and Chloral Hydrate, 555 

Denayrouze (M.), a Means of greatly increasing illuminating 
Power of (ras, 513 

Lhndrivutast capitotdes of Uyton: Note on the Dendroco- 
laptine species, Dr. Henry O. Forbes, 619 

** Deneholes” of Ussex and Kent, the, Miller Christy, 44 

Tr nning (W. 1.) \peril Meteors, 333 the Relative Mowers of 
Large and Small Telescopes in showing Wlanetary Detail, 
232; the Verseids of 1895, 3953 .\ugust Meteors: the Red 
Spoten Jupiter. 507 


Tenny (Archibaldy* the M.G. Metre, 207 

Dy nom @ tional Science, Dr. St. GG, Mivart, 450 

Dentitie, Feative, of Terrestrial Planets, E. S. Wheeler, 37 

Denoaty of Molten Rock, the, Prof. Oliver J. Lodge, F.RLS., 
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Diamond, Black, from Brazil, H1. Moissan, 564 

Diatoms in Surface Waters, Growth of, C. Whipple, 112 

Diatoms, Mineralised, W. TH. Shmbsole, 245 

Dichroism, Artificial, Prof. 11. Behrens, 240 

Dickson (HI. N.), the Result of the Recent International Obser- 
vations on the North Atlantic, 563 

Dickson (W.-K. L.) and Antonia Dickson, the Life and Inven- 
tions of Thomas .\lva Edison, 193 

Dictionary of the English Language, a New Standard, 457 

Differential Iquations, Linear, Dr. Ludwig Schlesinger, 3 

Diphtheria, Recent Studies on, 393 

Disease Demons, Microbes and, Dr. Berdoc, 340 

Disease, Weather and, Alex, B. MacDowall, 641 

Disinfectant Ointments, Antiseptic Properties of Different, Dr. 
Breslauer, 524 

Dissociation, .\rgon and, Prof. Penry Vaughan [evan, 127: 
Lord Rayleigh, FLRS.. 127 

Dixon (A. E,), Derivatives of Sueciny] and Vhthalyl Dithio- 
Carbimides, 166 

Dixon (Charles), the Migration of Briush Birds, including their 
Post-Glacial migration as traced by the Application of a 
New Law of Dispersal, 589 

Dixon (Edward T,), the Philosophy of Mind, G. 
a Problem in Thermodynamics, 547 

Doberck (Dr.), Rainfall in China. 213 

Dohrn (Dr. Anton), the Voyage of 11.M.S. Challenger, a Sum- 
mary of the Scientific Results, 121 

Dollfus (G. F.), on the Geological Conditions in Upper Tertiary 
‘Times, 560 

Dolomite, the Formation of, C. Klement, 134 

Donnan (I. G.), the Pressure of a Saturated Vapour as an 
Explicit Function of the Temperature, 619 

Doppler’s Principle, -\pparatus to illustrate, 515 

Doran (KR. EL), Derivatives of Snceinyl and Phthalyl Dithio- 
ee 166 

Double Refraction, MacCullagh’s Theory of, A. 1. 
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Double Stars, Observations of, M. Bigourdan, 305 

Dramatist. the Orator and Poet, Actor and, Ierbert Spencer, 
356 

Drude (P.), Convenient Method for showing Electric Kefractive 
Powers of Liquids, 539 

Dry Weather, the Recent, Prof. J. P. O'Reilly, 597 

Drysdale (J. EI.), -4. A. Kanthack and, a Course of Elementary 
Practical Bacteriology, 53 

Duane (William), Velocity of lectrie Waves, 431 

Dublin Royal Society, 359 
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Dubois (Mug.), the Climates of the ¢ seuloaieall ia and their 


Relation to the Evolution of the Sun, 436 
Duerden (J. 12.), on Recently Discovered \boriginal Inhabitants 
of Jamaica, 173, 607 
Dufau (.), Combinations of Antipyrine with Diphenol, 636 
Dufour (Ch.), Abnormal Refractions at Surface of Water, 336 
Dunn (J. T.), a Theoretical and Mractical Treatise on the Manu- 
facture of Sulphuric Acid and Alkali, George Lunge, 290 
Dunstan (W. R., FLR.S.), Nature of Vesicating Constituent of 
Croton Oil, 310 
Dupasquier (AL), Estimation of Boric Acid, 359 
Duppa- ea (W.), the Migrations of the Lemmings, 149 
Durham (.4. E.), Death of, 33 
Dust- and Oa Storm in Western United States, Prof, Cleve- 
land Abbe, 419 
Dyche (Prof.), Scientific Work in North Greenkind by, 652 
Dyer eee the Evolution of Industry, Di. Alfred R. 
I ieee glweaee OO 
Dyer be T. Thiselton, 
Londen, 293 
Dynamics, Simple Graphical Interpretation of Determinantal 
Relation of, Mr. Bryan, 46 
Dynamics : MacCullagh’s Theory of Double Refraction, A. 2B. 
Basset, FeIAS., 595 


Marl (Alfred), Tonbridge School Laboratories, $5 

Marle (H. .4.), on Storage atteries, 583 

Barth, Hlutton’s Theory of the, Frank 1D. Adams, 509 

Karth, Lines of Rqual Disturbance of Magnetic Motential of, Dr. 
von Bezold, 112 

Karth a Magnetic Shell, the, &. 11. Bigelow, 431 

Larthquakes: the Study of Earthquakes in the South-East of 
Europe, Charles Davison, 43a Vistory of British Earth- 
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quakes, Charles Davison, 174: Vrof. Milne’s Observations of | 
the Argentine Earthquake, October 27, 1894, Dr. Io. von | 
Rebeur-Paschwitz, 53; Marthquake in Haly, 83: Effects of | 
Earthquake in Sumatra, Th. Delprat, 129; Earthquake at 
Florence, 152: Recent Earthquakes in Leeward Islands, F. 
Watts, 230; Earthquake Shock at Algiers, 301 ; the Earth- 
quake of January 17, 1895, in Persia, 302; Earthquake in 
New Zealand, 396; in lVeru, 3963 at Zermatt, 418; Earth- 
quakes and Storms in Austria during June, C. VP. Zenger, 432; 
Earthquake near Southampton, September 13, 1895, 552: 
Dr. A. Schmidt’s Theory of Earthquake Motion, C. Davison, 
631 

Eaton (Prof. Daniel C.), Death of, 249; Obituary Notice of, 
37 

Eberhard (Dr. V.), Die Grundgebilde der Ebenen Geometric, 
616 

Ebert (11.). Temperature of the Sun, 232 

Eclipse. the Total Solar, of August 8, 1896, Col. A. Burton- 
Brown, 633 

Eclipse, Total Solar, of 1898, January 21-22, 113 

eclipses : the Recurrence of Kclipses, I'rof. J. M. Stockwell, 
180 

Edinburgh, the Bifilar Pendulum at the Koyal Observatory, 
Thomas Ileath, 223 

Edinburgh, the Electric Lighting of, II. J. Burstall, 655 

Edison (Thomas Alva), the Life and Inventions of, W. K. I.. 
Dicksen and Antonia Dickson, 193 

I:-dser (Mr.), on the Velocity of Light in Vacuum Tubes convey- 
ing an Electric Discharge, 536 

Education: Kesearch in, Dr. S. T. Grant, 4: Miss L. Edna 
Walter, 105; the Use and Abuse of Examinations, Dr. II. 
Belcher, 66; Scientific Education in .\merica, 357: the New 
Natural Science Schools at Rugby, 401; the Foundations of , 
Engineering Education, Prof. G. Lanza, 405; Report of the | 
Committee on the Teaching of Science in Elementary Schools, 
5363 the Normal School at Paris, k. .\. Gregory, 570; the 
New Chicago University, Mr. Herrick, 586 

Egyptology: the Papyrus of Ani in the British Museum, E. A. 
Wallis Budge, 1; Recent Excavations at the Pyramids of 
Dahshir, 1315 the Climate of Cairo and Alexandria, 133: 
Unscientific Excavations in Egypt, 439: Incubation among 
the Egyptians, J. Tyrrell Baylee, 414: Death of 11. W. V. 
Stuart, 626 

Eleocarpus, New, J. Tl. Maiden and R. T, Baker, 540 

Election, University of London, Right ]lon. Sir John Lubbock, 
aries, 0340 

Electricity : Effects of Electricity and Magnetism on Develop- 
ment, Dr. Bertram Windle, 10; Rate of Loss of Electric 
Charge due to Effects of Light in Badly-conducting Bodies, 
M. Branly, 10; Third Report to the Alloys Research 
Committee, Messrs. Roberts-Austen, .\lan Gibb, and Alfred 
Stansfield, 18; Resistance and Contact of two Metals. | 
Edward Branly, 24; Optical Method of observing After- | 
nating Current, J. Pionchon, 35: Vrof. Roberts-Austen’s 
Magnesia Furnace, 37: Effects of Internal Currents on Mag- 
netisation of Tron, Dr. Hopkinson, 37 ; Crompton’s Electrical 
Heating .\pparatus, 37; New Instrument for Testing Tys- 
teresis in Tron, Prof. Ewing, 38; Deposit on St. Pancras 
Light-main Insulators, Major Cardew, 38; Electricity and 
Optics, Prof. Kighi, 42; the Growth of Electric Railways in 
the United States, Joseph Wetzler, 43: Klectric Locomotion 
in United States, 303: Electric Locomotion, the Nantasket 
Beach Trials, 513: a Neglected Experiment of Ampere, Prof. 
5. 1. Thompson, 45: a Theory of the Synchronous Motor, 
W.G, Rhodes. 46 ; Electric Resistance of Saccharine Liquids, 
MA. Gin and Leleux, 473 on the Electrification of ir and 
Thermal Conductivity of Rock at Different Temperatures, 
Lord Kelvin, ?.K.S., 67 + the Conductivity of Heated Gases, 
Dr. Pringsheim, 71; Hall's Phenomenon as investigated on 
Thin Layers of Bismuth deposited Electrolytically, Prof. van 
Aubel, 71; the Scientific and Technical Papers of Werner 
von Siemens, W. Watson, 73; the Influence of Magnetic 
Fields upon Electrical Resistance, J. Sadovsky, 87 + Normal 
and Anomalous Dispersion of Electric Waves, L. Graetz and 
L. Fomm, 94; the Double Refraction of Electric Rays. W. 
von Bezold, 94; Applications of the Niagara Falls Power, 
110; Flerroun’s lodine Voltameter, 119; Alternate Current 
Dynamo Electric Machines, J. Hopkinson, F.R.S., and FE. 
Wilson, 1.41 ; Goldstein's Experiments on Kathode Kays, 143 : 
Electric Resonance, V. jerknes, 189; Mlectric Lights on 
Buoys, 230: Effect of Surrounding Gas Pressure on Tempera- 


ture of Arc-Light Crater, \W. E. Wilson, 238; Coury ble- 
méntaire d’tlectricité, M. 2. Brunhes, 243; the Electrical 
Measurement of Starlight, Prof. Geo. M. Minchin, I’. B.S... 
246 ; an Electro-Magnetic Titlect, Mr. Bowden, 263 ; Arma- 
ture Reaction in Single Phase Alternating Current Machine, 
Mr. Khodes, 263; Electrical l’roperties of Selenium. Shel- 
ford Bidwell, 263 ; Apparent Attractions and Repulsions of 
Electrified Conductors in Dielectric Fluid, M. Gouy, 264 ; 
Influence of Gases Dissolved in Electrolyte of Silyer Volta- 
meter on Weight of Deposited Silver, J. I. Myers, 276: 
Velocities of lons, W. C. D. Whetham, 286; the Earhest 
Magnetic Meridians, Captain [ttrick W. Creak, F.R.5., 295: 
Anreole and Stratification in Electric Arc, P. Lehmann, 309 : 
Dynamical Theory of Mectrons, Joseph Larmor, F.K.S., 310% 
the Discharge of the Torpedo, M. d’Arsonville, 3125 Inven- 
tions, Kesearches, and Writings of Nikola Tesla, T. C. 
Martin, Prof. A. Gray, 314: l'hosphorescence Phenomenon 
in Tubes of Rarefied Nitrogen after l’assage of Electric |is- 
charge, Gaston Séguy, 336; Electromotive Force of |.atimer 
Clark, Gouy, and Daniel Standards, C. Limb, 336; Electrical 
Laboratory Notes and Forms, Dr. J. .\. Fleming, F.R.S., 
3393; a New Voltaic Cell, M. Morisot, 359: lighting by 
Luminescene, A. Witz. 383% Velocity of Mlectric Waves, 
John Trowbridge and William Duane, 431; Die Lehre von 
der lektrizitat und deren Praktische Verwendung, Th. 
Schwartze, 519: on the Hlectrolysis of Gases, Prof. J. J. 
Thomson, F.R.S., 4515 Electrical Forge at Niagara, 525 3 
Electrical Corn-thresher. 525; New .\rc Lamp for Projection, 
C. M. Hepworth, 525: Keport of the Electrical Standard 
Committee, 536: Simple Objective Presentation of Hertzian 
Reflection Experiments, V. Biernacki, 539; Convenient 
Method for showing Electric Refractive Vowers of Liquids, P. 
Drude, 539; Inconstancy of Spark Potential, G. Jaumann, 
540: Discharge of 3/alapterurus electracus, Prot. F. Gotch, 
556: Versistence of Electric Irritability in Peripheral Ends of 
Divided Nerves, Prof. Arloing, 603: Two Kinds of Electrical 
Response to Muscle-excitation by Nerve, Prof. Burdon 
Sanderson, 604 : Influence of Chemical Reagents on Electrical 
lexcitability of Isolated Nerve, Dr. Waller, 604; Action of Elec- 
tric Tetanisation on Nerve-Muscle Apparatus, Prof. Wedensky, 
604; Electrification and Diselectrification of Air and other 
Gases, Lord Kelvin, Magnus Maclean, and A. Galt, 608: 
Double Refraction of Electromagnetic Rays, Peter Leheden, 
611: Luminescence of Organic Substances in the Three 
States, E. Wiedemann and G. C. Schmidt, 611; a Vibration 
Galvanometer, TI. Rubens, 611; the Theory of Magnetic 
Action on Light, A. i. Basset, F.R.S., 618: Measurement of 
very High Potentials by means of a Modified Attracted Disc- 
Electrometer, MM. Abraham and Lemoine. 625: New 
Method of Measuring Kesistance of .\ir-gap during Spark- 
passage, Victor Biernacki, 653: Electric Lighting of Mdin- 
burgh, HH. J. Burstall, 655: Electrograph for Marking Linen, 
Nalder’s, 180 


Elements, on the Line-Spectra of the, l’rot. C. Runge, 106 
Eleusis, the Excavations at, 51t 

Eleusinian Mysteries of Egyptian Origin, 511 

Elger (T. Gwyn), the Moon, 127 

Eliot (J., F.R.S.), Meteorology in India, 654 

Fliseief (Dr. .\.), Death of, 200 ; , 

Elkin (Dr. W. L.), the Observatory of Vale University, 375 
Ellery (RK. L. J.), the Melbourne Observatory, 603 

Ellington (4. B.), Hydraulic Power Supply in Towns, 350 
Eliot (G, [F. Scott), the Fauna of Mount Ruwenzori, 95: 


Geology of Mount Ruwenzori, 191 7 the Best Koute to Uganda, 
257 


Elliptic Functions: Albrégé de la Théorie des Fenctions Tlip- 


tiques, Charles Hlenry HH. I. Raker, 507 


Elster (J.), Atmospheric llectricity on the Sonnblick, 59 ' 
Elworthy (Mr.) on Horns of [onour, Dishonour, and Safety, 
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Emerson (IP. IL.), Birds, Beasts, and Fishes of the Norfolk 
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Emery (C.) on the Origin of European and North .\merican 


Ants, 399 


Endowments. Oxford, RK. E. Baynes, Prof. Sydney J. Hickson, 


F.RS., 644 


Energetics, the l’resent Position of, Georg Helm, 305 
Energy, the Source and Mode of Solar, Dr. J. W. Teysinger, 
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Tage) Ao. chm of Hydrochloric Acid on Copper, 056 
Fenn: Messrs. Roberts-.\usten, Allan Gibb. Aca Alfred | 
Stanstield’s Third Report to the Alloys Research Committee, 


18: Insutntion of Mechanical Engineers. 18, 348, 655; a 
Text-hook of Mechanieal Engineering. Wilfrid af Lineham, 
§1; the Education of an Fngineer, Prof. G. Lanza, 60; the 


I) undations of Engineering Education, Prof. G. Lanza. 405: 


the Development of the Experimental Study of Ileat 
Engines, T'rof. W. C. Unwin. F.R.S.. $93) Iydraulic 
Motors. Turbines, and Pressure Engines, G. KR. Bodmer, 
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Healer qeG 

Thermodynamics, a Problem in, E. 
Dixon, 547 

Thermometers, the Construction of Standard, 87 

Thermometers, Metastatic, Corrections to be applied to, 
Scheurer-Kestner, 660 
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THE BOOK OF THE DEAD. 


Tie Papyrus of Ani in the British Museum. The 
Egyptian text with interlinear transliteration and trans- 
lation, a running translation, introduction, &e. By 
E. A. Wallis Budge, Litt. D., Keeper of Egyptian and 
\ssyrian Antiquities. Printed by order of the Trustees, 
1895. (london: Longmans, Kegan Daul, &c.) 

eS one of the most attractive and popular 

departments of setenee is that which treats of the 
carly customs and beliefs of primitive man. Within 
recent years considerable attention has been directed to 
this subject. Not only have specialists, such as Mann- 
hardt, Waitz, Bastian, and Tylor, to mention a few pro- 
minent names, devoted themsclves to the collection and 
classification of material, but a great body of the reading 
public have followed their tabours with intense interest. 
and have embarked on a course of original inquiry on 
their own account. The chief reason for this widespread 
study of comparative religion is to be sought in the faet 
that no demands are made on the student for any special 
training in order that he may appreciate its methods and 
results. Let him but have the passion of the collector 
and a love for his subject, and he is fully cquipped for his 
work ; all he requires beside are books that will yield 
rclable information concerning the folk-lore or super- 
stition of any early or primitive race, Readers of NATURK, 
therefore, will be interested in hearing some account of 

a remarkable work, recently published by the Trustees 

of the British Museum, which deals with the religion of 

the oldest nation in the world 

survived to the present day. 
The nation to which we refer, it is needless to say, are 

the Egyptians, whose civilisation on the banks of the 

Nile stretches back into a remote antiquity. Both the 

art and literature of this people were in the main the 

product of their religious belief in a future existence ; 
what we possess of the former we awe to its preservation 
in the tomb, while a great part of the latter has come 
slown to us in a body of religious compositions ta which 
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whose reeords have 
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* To the solid sround 
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Eyyptologists have given the comprehensive title of “The 
Book of the Dead.” It is with “The Book of the Dead ” 
that the work in question deals. In the year 1888 the 
Trustees of the British Museum acquired the largest and 
most perfect specimen of this composition as preserved 
by that class of papyri which date from the second half 
of the eighteenth dynasty (about 2c. 1500-1400). About 
four months age the Trustees published a second edition 
of the facstmice of the papyrus, and now Dr. Wallis 
Budge, the Keeper of Egyptian and Assyrian Antiquities, 
has produced a volume dealing exhaustively with the 
contents of this unique document. 

It would be impossible to treat at any length in a short 
review the many problems discussed in the work before 
us. We can, however, briefly indicate its general scope 
and contents. Dr. Budge has given a_ transliteration 
and literal translation of the hieroglyphic text, arranged 
interlinearly, which will be of preat value to the student. 
This is follawed by a running translation, together with 
a description and explanation of the various vignettes 
with which the papyrus is profusely illustrated—a_por- 
tion of the work which will be welcomed by the general 
reader. Verhaps of even greater importance, however. 
is the Intreduction. Here the author has traced in 
detail the history and growth of “The Book of the Dead,” 
from its first appearance on the Pyramids of the fifth 
hieratic recenston in the early 
centuries of the Christian cra. From the hands of the 
priests of Hicrapolis we follow the work to Thebes, where 
we first find it divided into definite sections or chapters, 
cach with its distinctive title Thence, through the 
closcly allicd version of the twentieth dynasty to Sais. 


dynasty to its latest 


where each chapter reccived its definite place in the 
series, and the order there introduced continued in use 
down to the Greek oceupation of the country. Ilaving 
laid before the reader a critical digest of the external 
history of the work, Dr. Budge then turns to internal 
questions, and procecds to summarise the chief aspects 
of Egyptian behef. supporting each of his theses with 
citations from the native literature. He treats at length 
of the legend of Osiris, so closely connected with the 
doctrine of cternal life, and thence passes to the Egyptian 
of Ged. This section is followed. by a detailed 
B 
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dessmption of the gods of - The Book of the Dead” and 
of the principal geographical and mythological places 
mentioned therein. The practical side of Egyptian 
worship then engages our attention, and we sce the 
pricst performing the complicated system of ritual and 
ceremony that accompanied the burial of the dead : and, 
the ground having thus been cleared, one passes on to a 
consideration of the Papyrus of Ani itself. Vai, in whose 
honour the work was written, was chancellor of the 
ceclesiastical revenues and cndowments of Abydos and 
Yhebes. From the facet of his exalted official position, 
therefore, we may, with Dr. Budge, regard his Papyrus 
as “typical of the funeral book in vogue among the 
Vheban nobles of his ume.” 

In the the Introduction Dr. Budge has 
idmirably distinguished the uses of the Egyptian word 
neter, which correspond to a transition from anthropo- 
morphic and polytheistic ideas to a lofty monotheism. 
Yhe derivation of the word is a moot pomt among 
Eyyptologists. though all agree in rendering the word 
by “god.” Its original signification, however, may be 
disreparded, for it does not affect the later history of the 
word, with which we are at present concerned. Whiat- 
ever its origin, there is no doubt that the singular wefer 
ts often used 10 express an entirely different: conception 
tolthat conveyed by veferm, its plural, the former being 
employed to designate a supreme yod, the latter a 
number of powers and beings. which were held to be 
supernatural, bunt were tinite and endowed with human 
qualities and limitations, The truth of this will be 
evident to any one who will read through the passages 
ollectel by Dr. Budge in support of his contention. 
Dr. Budge cites the similar difficulty that attaches to 
the interpretation of the Hebrew word Vedin, a com- 
parison that might be dwelt on with advantage. One 
point of difference. however, may here be noted. In 
the history «of the Hebrews we can point to the exact 
period when the radical change from polytheism to the 
behef in one god took place. With the mse of the 
prophets in the ninth century he. the nation im- 
bibed the loftier conception, and they assimilated the 
prophetic teaching with such effect, that, during the post- 
exile collecdon of the national literature, all traces of 
their farmer polytheism were as far as possible obliter- 
ved. In their literature, therefore, as iat has reached 
us, Uhe carher national beliefs have survived only in 
nhre t allusions and in the form of single words. With 
che bayptians, on the other hand, this change im con- 
ANG 
nnd the idea of a supreme pod in existence as carly as 
the nfth dynasty, yet throughout the whole period of 
kgypuan history there existed side by side with it the 
coneeption of halfshuman deities, and the belief 
naneternal and infinite pod was net considered ine on- 


course of 


ephon can be ascribed to no particular epoch, 


CoWwe 


stent with levends coneerning lesser deities, who could 
eat and drnk, and, hke men, grew old and died, 

Fo this toleranee, or rather attachment, displayed by 
the Egyptians Jor ther legends and traditional behefs, 
tudents ¢! comparative religion at the present day owe 
a lasting debt of grautade. For many of the legends 
preserved an date papyr have been handed down un- 
lminved from carker times, while the earlier monuments 


nemsclye have escaped the fury of the iconoclist. We 
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will refer to one such legend cited by Dr. Budge. Ina 
text of the fifth dynasty. the deceased king Unas is de- 
scribed in the form of a god as feeding upon men and 
gods. lle hunts the gods in the nelds. and, having 
snired them, reasts and cats the best of them, using the 
old gods and goddesses for fuel; and, by thus eating 
their bodies and drinking the blood, he absorbs their 
divine nature and life into his own. Many parallels to 
this quaint legend might be cited from the primitive 
beliefs of other races. 

We cannot conclude without a reference to the un- 
polemical spirit in which the book is written, which is 
perhaps the result of a scientific training in Seinitic 
languages and literature having been brought to bear on 
the dificult problems of Egyptian religion. “Throughout 
the work it is evident that one of the chicf aims of Dr. 
Budge has been to assist the reader to understand the 
evidence which documents nearly 7000 years old are here 
made to produce, and to judge of its value for himself, 
To the anthropologist and the student of comparative 
religion we, therefore, believe the work will be equally 
valuable. 


HEH POV EATEN ll HOS OVE TOL OM ie PUK SS, 

Over de Bevruchting der Bloemen in let Nentpisci 
Gedeelte van Vlaanderen. Bx J. Mac Leed. With 
125 Figures. (Gent: Vuylsteke, 1894. 

ci book is prefaced with a historical imroduetion 

which traces the study of the biology of flowers 

from the appearance of the work of Camerarius in 1691 

to the present day. Not only does the author give an 

account of the work of the various writers, but he also 
devotes a good deal of space to criticising their con- 
clusions, and comparing them with one another, Of 
these criticisms, it may be neticed, that he considers that 
too much importance has been ascribed to the colours of 
flowers in attracting insect-visitors, and he adduces 
support of his view. From these 
examples it appears that there are certainly some cases 
in which the bight colours of flowers have not got the 
object of attracting Insects : yet surely in the vast majority 
of cases, whether the development of bright colours was 
primarily for this object or not, the showy floral leaves 
act as advertisements to catch the eye of wandering 

As the author substitutes no definite theory te 

account for the colouration of flowers, tt seems probable 

that the old view will hold its ground. 

The greater part of the book (about 430 pp. is 
ttken up with an account of the floral mechanisms of 
the plants found in) East and West’ Flanders. The 
mechanisms of a darge number of species are carefally 
described, and the descriptions are illastrated by many 
yood woodcuts, In) great part original, in a few cases 
borrowed from other authors, Vt the conclusion of the 
description of cach species a list of their imscet-visitors 


several facts in 
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is given; these ists appear to be very complete, and will 
doubtless be useful for reference. 

Vhe latter part of the work is largely taken up with an 
endeavour to find a parallelism between the annual 
evolution of the various Classes of plants and insects. 
classified according to their mutual biological relations, 

tot the author admits that this attempt has net been 
successful. 
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The last section to which we would call attention is 
that which contains a description of a theory to explain 
why same plants are adapted for direct fertilisation, and 
others for crossed fertilisation. According to this theary, 
entomophilous plants have to make certain sacrifices in 
arder to attract visitors in the shape of the substances 
needed in the formation of nectar and various perfumes, 
which are, to a large extent, drawn from the reserve. 
materials contained in the plant at the time of flowering. 

these reserve-matertals are present im considerable 
quantities, the plant will be able to produce much nectar, 
Xe. and will attract many insects, and become adapted 
to crossed fertilisation. !f, on the other hand, it has 
but little of these stores, it will be able to rca very 
little im attracting insects, but will have to keep the 
“reat part of its scanty stores for the maturation of its 
fruits and seeds. Vhe consequence will be that the 
flowers of these latter plants will be but little visited by 
insects, and will become adapted to self-fertilisation. 
The author, while he admits that this theory 1s insuffi- 
cient to explain certain observations, yet maintains that 
it is more general in its application than Warming’s 
idea expressed with regard to the flora of Greenland. 
According to this latter author, crossed fertilisation may 
be considered the rule in the case of those plants which 
multiply rapidly by vegetative reproduction, while plants 
without this second method of reproducing their kind, 
and which must necessarily bring their seeds to maturity, 
wre most usually adapted to self-fertilisation. It is. how- 
ever, most probable that neither of these theories should 
be regarded as in itself giving all the determining causes 
for a plant becoming adapted to crossed or self-fertili- 
sition, but as only expressing two of, it may be, many 
factors which are at work in moulding any given plant 


for one form of fertilisation or another. Yak, Wl, 1, 
OCR BOOK SHELF. 
Emile Levier. A travers le Caucase. Notes et Lin- 
pressions Wun botanist. B8vo. pp. 348. Paris : 


Libratre Fischbacher. 


Dk. LEvitk accompanied his botanical friend, Signor 
Stephen Sommicr, ona tour through the Central Caucasus 
in 1890, the object being mainly to collect and study the 
Hora of the mountains. Vhe letters which he sent to his 
friends recording his impressions were published in a 
magazine without his knowledge, although not written for 
the public, and the present volume is practically a re- 
publication of the letters, edited by the author, and 
ilustrated by numerous sketches and reproductions of 
photographs. Amongst the latter are several of Signor 
Vittorio Sella’s fine pictures of Caucasian scenery, which, 
however, are not done justice to in the process blocks. 
The botanical results of the journey have been published 
for the most part in the @ud/etin of the Italian Botanical 
Society, and only a hist of the sixty-nine new species found 
is given in the book, such references to hotany as occur in 
the teat, though full of interest and presenting some acute 
gencralisations, by no means preponderating over the 
miscellaneous observations of an intelligent tourist, and 
the pleasantly narrated incidents of travel. A list’ of 
thirty-seven species of lepidoptera collected by Dr. Levier 
is alsa given, 

The two botanists were accompanied by an Italian 
peasant as hunter, cook and general assistant ; and 
together they experienced few difficulties and no di anger 
onthetr journeys through unfrequented regions for four 
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months, After some excursions in the neighbourhood of 
Batum and of Tiflis, they started from Kutais for the 
journey across the range, going up the valley of the 
Kion and across the Latpari Pass into Swanetia, After 
traversing the valleys of Swanctia and Abkhasia, and 
making an excursion up the valley of the Kukurtli on the 
western slope of Elburz, they reached the northern plain 
by the valley of the Kuban. They returned to ‘Tiflis by the 
coach road from Vladikavkas through the Dariel Dass 
heavily laden with more than ten “thousand botanical 
specimens, the drying of which was a never-failing source 
of surprise and amusement to natives and Russian 
officials alike. 

The spint of holiday and nature-worship breathes 
through the whole hook. Rarely, we believe, is a travelle 
in untrodden ways so able to appreciate to the full the de- 
lights of his surroundings as this light-hearted Swiss 
physician, whose high spirits and good-humour retain 
contagious qualities even through the pages of his book, 

Wk, 1M, WML 

Murché. Books 1. 
1895.) 

IN elementary schools where the rudiments of knowledge 
about properties and things are taught, these books may 
be introduced with advantage as reading books. The 
style is conversational, and every effort appears to 
have been made to convey the information in simple 
language, as well as to make it interesting, 


Sctence Readers. 
ii. = (London: 


By Vincent T. to 


Maemillan and Co.. 
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(The Editor docs not hold himself responsible for opinions cx- 
pressed by his correspondents.  Netther can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NAYURM 
No notice ts taken of anonymous communications. | 


Origin of the Cultivated Cineraria. 


{\ the recent discussion at the Royal Society, TP used as an 
illustration of the amount of variation which could be brought 
about under artificial conditions in a Hmited time, the case of 
Cinerarta cruenta, which [ regarded as having given rise to 
the cultivated Cineraria, 

This Mr. Bateson describes as ** misleading.” 

{ nave read all he has to say. and, with the assistanee of com- 
petent members of my staff, have carefully cxamined authentic 
specimens of all the species he names as having had a share in 
the parentage of the Cineraria. 

Those species, if f understand him rightly. are four in num- 
ber: crvenfa, aurita, populifolia and fanata. Vhey were all 
introduced into English horticulture, through Kew, between 
1777 and 1780, and wore figured and described by [71 [¢ritier in 
be * Sana Anglicum.” 

A technical discussion of the subject would necessarily take 
up a good deal of space, and would not be very interesting to 
readers of NaTuRE. Mr. Bateson refers to De Candolle’s 
**Prodromus.”” ft will be sufficient, perhaps, to say that had 
he studied that authority with care, he would have found 
that while crea is, like the modern Cineraria, herbaceous, 
aurita, popitlifolia and danata are shrubby species. — Further, 
while the modein Cincraria retains the exact foliage of cvucn a, 
that of avrzfe and fopulifola resembles the foliage of the white 


poplar ; os populi alba.” Apart from the additional 
fact that fopulzfolra has yellow flowers, 1! think 1 may 
confidently appeal to even the non-botanical eve as to whether 


the modern Cineraria exhibits anything ef the white poplar 
character about it. Ns to /avefa, its general aspect is sufh- 
ciently indicated by its specific name, It is represented 
by numerous specimens in No. 4 House at Kew, where Mr. 
Bateson may inspect it. Tle will probably then regret, for the 
sake of his reputation as a naturalist, that he committed himseli 
to print on a subject on which he evidently possesses litde 
objective knowledge. 

} may add that in the discussion at the Royal Society, Mr. 
Bateson asserted to my surprise that the cultivated varicties of 
the Camera could be distinguished by their leaves alone. | 


4 


interjected a caoubt, bur aext day 1 carefully examined a large 
number of specimens here with a member of my staff. and we 
totally failed to confirm Mr. Bateson’s statement.? 
; W. T. Triser rox- Dyer. 
Royal Gardens, Rew. April 20. 


The Unit of Heat. 

Mk. GORIFFITHS, in a recent communication to the Royal 
society, has called attention to the indefiniteness attending our 
present knowledge of the heat unit. In this connection 1 would 
wish to suggest—what indeed has long been present in my mind 

that a unit of heat other than the present calorie is desirable. 
The present thermal unit is highly arbitrary. as well as most 
difficult of verification. This t truce, whether we take the 
temperature at which the caloric is to be measured as 4 C. or 
15° C. or as the temperature of minimum specific heat of water. 
The calorie owes its perpetuation to the method of mixtures -a 
Jaborions and inaccurate method of calorimetry: and dates from 
4 period when the variations in the specific heat of water were 
not held of account. 

‘Af we do adhere toa specific heat of water calorie, it will be 
neeessary to proceed as in the determination of the standard 
metre; obtain the more or less inaccurate measure of the primary 
unit in terms of some more accessible quantity, 

My suggestion is that we start with an accessible unit. 1 think 
the latent heat of steam at the standard pressure has first claim. 
One gramme of saturated steam at 760 m.m. might be assumed 
10 give up the unit quantity of heat im becoming water, without 
change of temperature. This unit might be called a therm, in 
order to avoid confusion with the existing unit. The specific heat 
of water would then stand as about 1°78 milli-therms. The larger 
value of the new unit commends itself as being more applicable 
to the problems of applied science: which, indeed, may he 
inferred from the fact that engineers often understand by the term 
calone the kilogramme-degrec. 

T am aware that the change proposed is a radical one ; hut an 
appreciable change is better than a vexatious correction, and we 
know now that revision and change are inevitable. 

In the definition of the proposed unit we repla ¢ the unreliable 
thermometer by one of the most trustworthy of instruments—the 
barometer; and our quantities of heat may be determined by the 
chemical balance, and, at 760 m.m., read directly upon the 


weights. We are sure of the purity of the material. 
Trinity College. Dublin. J. Jory, 
The Study of Earthquakes in the South-East of 


Europe, 

IN two recent notes in NVIVRE (vol. li. pp. $0, 468) atten- 
tion has been drawn te the foundation by the Ottoman Govern- 
ment of a geclynamic section of the Imperial Meteorological 
Observatory at Constantinople. The new department has been 
placed under the direction of Dr. GG. Agamennone, who for 
several years held a simlar offive at Rome, and who is well 
Known to setsmologists for the valuable work performed by him 
in Italy. 

Not content with the foundation of a seismological observa- 
tory, Dr. \waneennone has also undertaken the organisation of 
eurthquake studies theoughont the Ouomin Empire, and he is 

nvious to extend this very important branch of his work so as 

ty ainelte the entire district within and bordering the eastern 
end of the Mediterranean. As there must be many readers cf 
Naroke who are able, cither directly or indirectly. to aid him 
m thie attempt. | should be yrateful if you would allow me 
to recommend ait te their attention and support. Dr. Ayamen- 
one’s address ay‘ Observatoire linprriale Meétéorologique, 
© ontantitopl® (lea). 

That eee of the titest sesmie regions of the globe should at 
baetattract the organised study it deserves, and that the initia 
ton of th te observations should have fallen inte hands 


Towed 


cexpene ed and capible, will be matters of gratifieation to 
thom shoo ace interceted in the progress of seismology. Nu 
Peas agile would a bo that all the results of such observa- 
throne ehveld be Sortaritd in the pages of a single jeurnal, and 
Dr, Awan nnn © pohdeetties of a monthly sctsme balletin, 


of Woah the firt tvenanb rs have already been issucd, ts in 
ad disonal reven fer the entrotion af records from the 
lifferent cwantries ¢ ernerkin the Vurkish Office. 

Breninsbena, April ty. Cinskt bs DAVison, 
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f vareet on fem the feral form in the foliage of 
the eolnivated Cineretin, are) owere hy the poitiple laid down by Chiew rian 
Aer te (eer weer Dome aetna Vo i pe 
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Uniformitarianism in Geology. 


Is reference to Prof. Judd’s excellent statement of the position 
of the uniformitanan, allow me to call attention to an argument 
which tends to show that, sa far as earthquakes and volcanic 
eruptions are concerned, catastrophes may be of greater magni- 
tude now than in earlier geologic times. 

The violence of an explosion will depend largely on the 
amount of confinement and pressure to which the exploding 
compounds are subject. as well shown in the ease of Kilauea 
where there is a constantly open vent and no violent emptions 
as contrasted with the numerous eatastrophic explosions of long 
dormant volcanoes whose vents had become sealed up with cores 
of solid lava. But it is admitted that the ernst of the earth has 
been prowing thicker during all geological time. It is therefore 
almost certain that, in the remoter epochs volcanic phenomena 
were more frequent but less violent than they have beenme now 
that the crust is thicker, and, in its lower portions, at all events. 
denser and more consolidated. The usual argument, that, beeause 
the interior of the earth was somewhat hotter in early times 
therefore voleanic phenomena were more violent, appears to me 
to be entirely fallacions. The liquid matter immediately below 
the crust would have been at the same temperature then as itis 
now ; and if there were a more abundant supply of aqueous vapour 
and other gases, the thinner and more permeable cmst would 
have allowed of their constant and comparatively easy escape. 

Tdo not remember to have seen this consideration referred to 
in any discussion of the question, and [ therefore submit: the 
argument to the judgment of physical geologists. 

ALFRED 


R. WACLEACL. 


Researeh in Edueation. 


PROF, ARMSTRONG'S trenchant indictment of the pre 
methods of teaching science, is a little too much akin te Carlyle’s 
fulminations against things in general -destmetive but not con- 
structive. l'robably all good teachers are agreed upon the per- 
nicious futility of the text-book and lecttire-room cram system, 
and are in thorough accord as to the educational value of 
practical work ; and are waiting only to Jearn or discover the 
best system of employing i. To this end destructive eniticism helps 
but little, What is wanted is some definite scheme of work con- 
structed by masters of practical instruction, Vrof, Armstrong dacs 
certainly advocate what may be termed the ** research method ~ ; 
but it dees not elucidate the question much, fer itis diffeult tu 
understand how far he would extend this method. Would he. 
for instance, never mention Dallon’s laws to students until, by a 
series of analyses. they were ina position to discover them for 
themselves? Or in the ease of specific heat. how much inferma- 
tion should be given before the beginners are sct to investigate 
the phenomena alone 2 There are two ways of learning practi- 
cally physical and chemical truths, either by repeating methods 
which have been explained and demonstrated, and then verifying 
each step by actial contact with real objects, and so acquiring 
real knowledge of facet and the applicaGen of theory, or by 
struggling to the teuth by a process of trial and error, “That the 
latter process, when successful, is the more stimulating to the m- 
telleet may be admitted. but that it is practically possible must he 
doubted. In introducing any new subject to the mind, surely 
broad outlines should be given firs, and details filled in’ after: 
wards; observation requires (caching as much as any other faculty, 
Vyndall tells this story of Faraday. As Tyndall was about tu 
Show the hitter an experiment, Faraday hud his hand on his 
shoulder anc said, ** Winta minute ¢ whiatam: To look for?” The 
application is plains esen Faraday felt the advantage of having 
the ohserver fore-armed. 

Seginners know not what to observe aind cannot Lishion ex peri- 
ments lor themselves, and therefore it seems more rational, that 
students should have the recognised methods of scienee explained 
and demonstrated to them, and then be caused to repeat: the 
necessary operations practically, numerical details being varied 
asain imathematical exercises, When thus equipped with sound 
theorcticn) knowledge and fair manipulative desterity, they will 
be ina position to embark upon ‘research “¢ tor they will (hea 
have acquired some power of observation, accuracy, and the 


faculty of making inferences,  “Vhe *researeh method” ae 
tite appears like an attempt to teach a child to rend 
before he knows his letters. foam fally conscious of my 


audacity in venturing inte the lists. and am not ignorint 
of the sart of folk whe * madly rush where angels fair te 
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tread"; but if 1 can elicit some definite scheme from Prof. emplificd im = “exalbumimous” seed» as well as in 
Armstrong, I shall regard my own dialectic annihilation as a “albuminous” seeds of every degree. It should be 


small price to pay for the ultimate gain. [Ui 18s CaaS Te 


Chemical Laboratory, Lahore, Punjab. 


A Lecture Experiment. 


To show that chlorine will attack mercury, some mercury way 
shaken up in a covered gas jar filled with chlorine. On shaking, 
the sides of the jar and also the cover-glass became coated with 
a continuous film of mercury, as though the inside were silvered. 
Aftera short time, the film was caten through, and patches of the 
white chloride produced, 1 have not seen this effect noticed 


in hooks, so itimay be worth while lo call attention to it. 
C. J. Woopwarp. 


Municipal Technical School, Birmingham, April 25. 
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“ILE duration of the vitality of sceds is perhaps the 
most important of the various phenomena of plant- 
life, especially when considered in connection with the 
introduction into a country of the economic plants of 
other countries. It is a subjeet that has engaged at- 
tention from very early times, and the literature relating 
thereto is considerable. Much of this, however, is of a 
traditional and unpractieal character ; but even if we 
confine ourselves to the demonstrable, or demonstrated, 
the subject is almost inexhaustible. There is such an 
infinity of variety in the behaviour of seeds under 
different conditions, that it is impossible in a short 
account, such as this must be, to do more than convey a 
general idea of the subject. Perhaps the best way to treat 
the question, apart from technicalities, is to consider 
the vitality ef seeds under ordinary, and under extra- 
ordinary, conditions, In the developmentand germinatitin 
of sceds, there is, in a sense, usually a period of gestation 
and a period of incubation, as in oviparous organisms of 
the animal kingdom; and the duration of these periods 
within definable limits, under ordinary conditions. 
though seeds do not exhibit the same fixity of time in 
regard to development and vitality as eggs. The embryo 
of a seed ts the result of the impregnation of the female 
ovum in the ovary or young seed-vessel, by the male 
element, generated in the anthers; and in the mature 
state this embryo may fill the whole space within the 
skin, or testa, of the seed, as in the bean and acorn; or 

it may be a comparatively minute body, as in wheat 
maize, and other cereals: the rest of the seed being filled 
with matter not incor porated in the embryo. The 
difference is one of degree in development. In the one 
case, the growing embryo has absorbed inte its own 
system, as it were, before germination or the beginning 
of the growth of the embryo into a new plant, the whole 
of the nutrient material provided in the seed for repro- 
duction ; whereas, in the latter case, the process of 
absorption and utilisation of the ° albumen,” or nutrient 
inatter, takes place after the seed is detached from 
the parent plant, and during the earhest stage of 
growth of the new plant; so that the plant is nourished 
until it has formed organs capable of assimilating 
the food obtainable frem the atmosphere and carth, 
Between these two extremes of development of the 
embryo, or future plant, before organic connection with 
the parent ceases, there is every conecivable degree and 
variety ; and, as will presently be explained with 
examples, some plants are viviparous, in the sense that 
the embryo commences active life before being severed 
from the parent, so that when this occurs the plant is im 
a position to draw its sustenance from unassimilated or 
inorganic materials. Now it is a curious and unexplain- 
able fact that certain seeds exhibiting the extremes 
of embryonal development, instanced in the bean and 
wheat, are cquilly retentive of their yerminatiye power, 
Vhe longevity, tf tt may be so called, of seeds is ex- 
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mentioned, however, that the difference is not so much 
one of assimilation or devclopment as of the earlier or 
later transfer of the nutrient matter of the seed to the 
embryo or plantlet. Assuming the perfect maturation of 
a seed, certain conditions are necessary to quicken its 
dormant vitality ; and the two principal ‘factors are heat 
and inoisture, varying enormously in amount for different 
plants, and acting much more rapidly on some secds than 
on others, even when the amount required is much the 
same. Neither under natural nor under artificial con- 
ditions will some seeds retain their vitality more than one 
season : and all the resources of the accumulated exper’ 
ence of seed-importers from distant countries are insuffi 
cient in some cases to maintain their vitality. It is not 
altogether because the interval between the dispersal and 
the germination of the seed. under ordinary conditions, ts 
necessarily longer ; but rather because in the one ease the 
conditions under which a seed will germinate are much 
more restricted than in the other. Let us now examine 
the natural conditions under which seeds are commonly 
produced and dispersed, in relation to the retention of 
their vitality; and we shall learn how much more it 
depends on their nature, or natural means of protection, 
than on the seasons. An oak tree sheds its acorns in 
autumn, and the leaves which fall afterwards afford them 
some protection from frost and excessive dryness. But 
the leaves might be blown away from one spot, and the 
acorns exposed to intense frost or drought. cither of which 
will speedily kill them. In another spot the leaves may 
drift into thick layers, with an excessive accumulation of 
Inoisture, causing decay of the underlying acorns ; and 
there are many other unfavourable conditions which may 
destroy the vitality of the acorn. It is apparently im 
possible, however, to preserve an acorn’s vitality by any 
artificial means for more than one season. 

The searlet-runner bean loses its germinative power 
on exposure to comparatively slight frost, the degree 
depending upon the amount of moisture in it; yet it will 
retain its vitality for an ahnost indefinite period under 
favourable artificial conditions. In both of the examples 
given, germination would naturally fellow as soon after 
maturation as the conditions allowed. The seeds of the 
hawthorn behave differently. Each haw contains nor- 
mally three to five seeds, every one of which is encased 
in a hard, bony envelope, in addition to its proper coat 
or testa. Committed to the earth, and under the most 
favourable conditions, these seeds do not germinate ull 
the second year, and often not so soon. In this instance 
prolongation of vitality is probably due in some measure 
to the protective nature of the shell enclosing the seed. 

Returning to seeds in which the embryo or plantlet 
forms only a very small part of the whole body, wheat 
may be taken as a familiar and casily observed illustra- 
tion of a seed, the vital energy of which requires very 
little to stimulate it into active growth; and yet this 
same seed, having no special protection in the way of 
coating, will retain its vituhty as Jong, perhaps, as any 
kind of seed, if not under the influence of moisture. 
The primary condition to the preservation of vitality 
ina seed is perfect ripeness. Unripe seeds of many 
kinds will germinate and grow into independent plants if 
sown Immediately after removal from. the parent. The 
facility with which immature wheat will germinate ts 
most disastrousl exemplified in a wet harvest, when the 
seeds will sprout while the corn is standing or in sheaf ; 
thus destroying more or less completely the value of the 
grain for flour, as the starch or flour is consumed in the 
dev elopment of the embryo, or what is left is so deterio- 
rated by chemical change that it is not good ‘for food. 
Vhere is perhaps no other seed more susceptible to 
moisture, and none less affected by dryness, or by heat 
or cold in the absence of moisture. 
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The kind of vivipary exhibited by the wheat is oceaston- 
ally observed in various other plants: and sometimes 
the seeds of pulpy fruits verminate in the fruit. “Vhere 
is also a class of plants in which vivipary is normal. 
Prominent in this class are the mangroves | A//cophorce, 
&c.) of muddy sea-shores in the tropics. In these plants 
there is a remarkable adaptation to conditions. which 
ensures their reproduction. From the very inception of 
the embryo there is no apparent interruption of active 
vitality in ats development and germination. In the 
earliest stage the cotyledons or secd-leaves are formed. 
and the radicle or future pnmary reot is represented by 
a very small point. When the former have attained their 
full devclopment, which is not great. the latter begins to 
yrow and rapidly increases in size. Each fruit or seed- 
vessel, it should be mentioned, contains only one seed, 
the rootlet of which points ta the apex of the fruit. 
Soon this reotlet pushes its way through the apex of the 
fruit. and grows into a spindle-shaped body of preat 
density and length; the cotyledons or secd-leaves re- 
maining partly inside the fruit, and acting as an organ of 
absorption from the parent plant to nourish the scedling. 
In Adizophora mucromate this radicle attains a length of 
two to three feet, and the scedling eventually falls, and by 
its own weight penetrates and sticks in the mud, leaving 
the fruit, contuming the exhausted cotyledons. attiched 
to the tree. where it dries up. Another singular adap- 
tation to conditions ts the vital development of the 
sceds of aquatic plants which ripen thetr seeds on or 
under water. Vuddisneréa is i remarkable instance of 
this. The unisexual flowers are formed under water: 
the female on long coiled stalks, which at the right period 
uncoil. and the flower rises just above the surfiee of the 
water. Simultancously the short-stalked male flowers 
are detached from the base of the leaf-stalks. and also 
rise to the surface. After impregnation hay taken place. 
the stalk of the female flower coils up again, and draws 
the seed-vesscl down under water, where the sceds ripen, 

It has been explained that heat, moisture, and air are 
necessary to the germination of sceds, varying immenscly 
for ditferent sccds. We come now to the bchiviour of 
certain seeds under the influence ofan unusual or unnatural 
amount of moisture, heat or cold, especially in relation 
to the length of the duration of the exposure to any one 
of these factors, Tt has been proved beyond dispute, by 
actual experiment, that the vitality of certain seeds, 
notably various kinds of bean and convolvulus, is not 
unpaired by immersion in sea-wieter or rather outing 
and partially submerged fora period of at least one year 
and that after having been kept quite dry for two or ‘three 
years. Plants ire actually growing at Wew from sceds 
treated as desenbed ; and some years ago several seeds 
of Aattade, cast ashore in the Azores, sentir they had 
heen transported by the Gulf Stream, were raised at 
Kew. So far its at present known, all the seeds that will 
bear very long immersion without injury have an in- 
tensely hard, bony, or crustreeous coat, that would 
withstand boiling for a mimute or two without killimy 
the embryo. Yet it ts difficult to understand this power 
of retines, especially after Demy kept dry for a dong 
ume. ‘This unpersiousness to water explains the wide 
distribution of many seaside plants, the seeds of which 
ire conveyed by occame currents. Lfow long such seeds 
would rewan Chow vitality in water ts uncertamn, because 
experments have not reached the dimit. Many readers 
will remember Darwin s experiments in this connection ; 
but itshould be borne in mind that they wore chiefly with 

ced oot plants ootat alll kel to fe spe crsed by the sea. 


ft dnts alretdy heen stated ulate seme seeds will 
het amimerien an heading water far ce short time, 
and gardeners ocerionally practise Uns treatment 
to aecelendte the sermimation oof diard-coated seeds. 


Buceweds ot all Ninel will bear tora considerabh toner 
period a mach higher dt) temperetire than hing 
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in water of the same temperature. It is recorded, 
by trustworthy authorities, that the seeds of many 
plants poppy, parsley, suntiower, and various kinds of 
grain, for instance if perfectly dry. do not lose their 
vitality when subjected to a temperature of 212) F. 
for forty-eight hours: and for shorter periods to a much 
greater heat. The result in most cases, though net all, is 
a considerable retardation of germination. Dry grain is 
equally impervious to cold. In 1877, seedling wheat was 
exhibited at the Linnean Society that had been raised at 
Kew from grain that had been exposed to the intense 
cold of the Arctic expedition of 1874 to 1876. ‘The next 
question that arises is: how long do sceds retain their 
vitality when stored ino the ordinary ways adapted by 
dealers? As a rule, scedsmen and girdeners prefer new 
seed, because a Jarger percentage goenninates ; and 
mining old seeds with new. tells its own tale in irregular 
germination, Nevertheless, there are many secds that 
retain their vitality from tive te ten years sufficiently well 
to be depended upon to yield a good crop, Old balsam 
seed, other things being equal, 
yielding a larger proportion of deuble flowers than new ; 
and some gardeners consider that cucumber seed of four 
or five years of ape gives better results than the seed 
of the previous year, As alrcady mentioned, perfectly 
ripened seed will retain its vitality longer than inypertectly 
ripened seed. In illustration of this, we note that earrot 
secd yrown im France retains its germinative power, on 
the average, longer than English-srewn seed, owing to 
chimatal differences. 

Vhere is one other nitural condition in: relation to the 
vitality of seeds that should be mentioned ; that is, the 
duration of the vitality of seeds on the mother plant. 
Some of the Austrahan Prefeacea', and some of the tir 
trees, cspecidly North “American, bear the sced-sessels 
containing quick seeds of many successive seasons and 


only under the influence of caxcessive drought or forest 
tires de they open and release the seed. Rapid forest 


fires are often not sufficient to consume the canes, but 
sufficient to cause them te open and free the seed for a 
succession of trees. Vhe unepened cones of thirty years 
have been counted on some fir trees y and itis averred 
that the frst seed-vessels of some proteaceous trees do 
not open to shed them seed. under ardinary conditions, 
until the death of the parent plant, so that a tree may 
bear the accumulated sced ef halfa century or more. 
Finally, a few words respecting the extreme longevity 
attributed ta certain seeds, 
“omuminy wheat,” 


trom two to three thousand years old, 


has been the theme of much writing; hut the results of 


careful subsequent experiments with grain taken from 
various tombs da net support the doubtless equally 
conscientious, though less skilfully condueted, experi 
nents, supposed by some persons to have established the 
fect of wheat of so great an age having germinated. 
Indeed it is now known that) the experiments mainty 
relicd upon to prove this long retention of vitality were 
falsified by the gardener who had charge of them, 
Nevertheless, there is no doubt that some secds do retain 
their sitaligy for at very Tong: period, as is proved: by 
numerous welleauthenticated instances, — Vimost cvery 
writer on physiological otany cites a number of in- 
stances, Kidney beans taken fron the herbarium of 
‘Vournefort are said to bave germinated after having been 
thus preserved for at least 100 years. Wheat and re 
are alse credited with having retained their vitality for 
as dong ae period. Sceds of the sensitive plant (A7zyave 
fidicag Kkeptinan ordiniry bag the Jardin des Plantes, 
Maris, vernmnated freely when sixty years old. A’ tony 
list might he made of seeds chat have germinated after 
being storcd tor twenty-tive to thirty years,  1f seeds 
retain their viGdity for se long a period as this under 
such conditions, itis quite conceivable that seeds buried 
deep in the earth, beyond atmospheric influences, and 
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The reputed germination of 
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where there was not excessive moisture, might retain 
their germinatise power for an almost indefinite period ; 
and the fact that plants previously unknown in a locality 
often spring up where excavations have been made, bear 
out this assumption. The same thing happens in arable 
land. should the farmer plough deeper than usual ; and 
deeper tillage. which would otherwise be beneficial, is 
often avoided on this account. A careful writer like 
Lindley states, though without qualification, that he had 
raspberry plants raised from seed taken from the stomach 
of a man, whose skeleton was found thirty feet below the 
surface of the ground. Judging from coins found at the 
same place, the seeds were probably 1600 or 1700 years 
old. One more example of seeds germinating that are 
supposed to have been buried some 1500 to 2000 years. 
About twenty years ago, on the removal of a quantity of 
sluck of the ancient silver mines of Greece, several plants 
sprang up in abundance previously unknown in the 
locality. Among these was a species of Glauctian, which 
was even described as new ; and it is suygested that the 
sced may have lain dormant for the long period indicated, 
Dut there ts not the amount of certainty about any of 
these assumed very old seeds to convince the sceptical or 
to establish a fact. Jt remains yet for somebody to 
institute and carry out careful investigations where 
excavations are being made. 
W. Borrine HEMSLEY. 


HUMRIRAE SIT i lll TER BTEINE wil (LY) 


ay T the meeting of the Royal Society on Thursday last 
= (April 25), two papers dealing with the nature of 
the gas from uraninite were presented. We print both 


pepers in full. 


4. GAS SHOWING THE SrecrkRtm oF ELIUM. THE 
REPUTED CAUSE OF Dg. ONE OF THE LINES IN THE 
SPECTRUM OF THE SUN'S CHROMOSPHERE.! 


ON 


In the course of investigations on argon. some clue was sought 
for, which would [ead to the selection of one out of the almost 
innumerable compounds with which chemists are acqtainted. 
with which to attempt to induce argon te combine. —.\ paper by 
MW. b. Thllebrand, ** On the Occurrence of Nitrogen in Uraninite. 
de.” (Bulletin of the CS. Geologteal Survey. No. 78, |» 43)s 
to which Mr, Miers kindly directed my attention, gave the desired 
cluc, In spite of Tfillebrand’s positive proof that the gas he 
obGuned by boiling various samples of uraninite with weak 
sulphuric acid was nitrogen (}. 55)—such as formation of ammonia 
on sparking with hydrogen, analysis of the platinichloride, 
sacuom-lube spectrum, &c. | was sceptical enough to doubt that 
any compound of nitrogen, when boiled with acid, would yield 
free nitrogen. The result has justified the scepticism. 

The mineral employed was cleveite, essentially a uranate of 
lead, containing rare earths. On boiling with weak sulphuric 
acid, a considerable quantity of gas was evolved. It was sparked 
with oxygen over soda, 50 as to free it from nitrogen and all 
known gascous bodies except argon: there was but liitle con- 
traction ; the nitrogen removed may well have been introduced 
from air during this preliminary experiment. The yas was trans- 
ferred over mercury, and the oxygen absorbed by potassimm 
|srogallate + the gas was removed, washed with a trace of boiled 
water, and dried by admitting a litthe sulphurie acid into the 
tube containing it, which stood over mercury. ‘The total amount 
Was SoME 20 C.C. 

Several vacnum-tubes were filled with this gas. and the 
spectrum was examined, the spectrum of argon being thrown 
smnultancously into the spectroscope. Ub was at once evident 
that a new gas was present along with argon. 

Fortunately, the argon-tube was one which bad been made te 
ny whether magnesram-poles would Tree the argon from all 
traces of nitrogen, This it did: but hydrogen was evolved from 
the magnesium, so that its spectrum was distincUly visible. 
Moreover, magnesium usually contains sodium, and the 1) linc 
Was also visible, though faintly. in the argen-tube, The gas 
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from clevcite also showed hydrogen lines dimly. probably 
through not having been filled with completely dried gas. 

On comparing the two spectra, I noticed at once that while 
the hydrogen and argon fines in both tubes accurately coincided, 
a brilliant line in the yellow. in the cleveite gas, was nearly 
but not gut coincident with the sodinm line D of the argon- 
tube, 

Mr. Crookes was so kind as to measure the wave-length of 
this remarkably brilliant yellow line. It is 587-49 millionths of 
a millimetre. and is exactly coincident with the line D, in the 
solar chromosphere, attributed to the solar element which ha~ 
been named Aelétur. 

Mr. Crookes has kindly consented to make accurate measure- 
ments of the position of the lines in this spectrum, which he will 
publish, and 1 have placed at his disposal tnhes containing the 
gas. I shall therefore here give only a general account of the 
appearance of the spectrum. 

While the light emitted from a Vliicker’s tube charged with 
argon is bright crimson. when a strong current is passed through 
it. the light from the helium-tube is brilliant golden yellow. 
With a feeble current the argon-tube shows a blue-violet light. 
the helinm-tube a steely blue, and the yellow line is barely visible 
in the spectroscope. [t appears to require a high temperature 
therefore to cause it to appear with full brilliancy. and it may be 
supposed to be part of the high-temperatnre spectrum of 
helium. 

The following table gives a qualitative comparison of the 
spectra in the argon? and in the helium-tubes. 


Lehiunt-tuhe. 


Ist triplet. Equal in intensity. 
2nd pair. Ny 8G 
Faint line. at = 
Stronger line. 
Dull line. 
Very dim line. 
ene | Moderate Line. | Moderate line. 


-Irgon-tube. 
“tst triplet. 
2nd pair. 
Faint line. 
Stronger line. 
Brilliant line. 
Strong line. 


ard] oo" 
| Weak in helium. 
Equal in intensity. 


orange | 


o | ” oy - a 
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Ais re laint line. j Faint line. * oa 
nS (Triplet. \ Triplet. =A 2 
Orange: ¢ Pain. Pair. os Be 
yellow 4 oy .s 
Vellow  .\bsent, Brilliant. W = 55740 
(the helinm line, Dg). 
Green 7 lines. 7 Nines. Equal in intensity. 
seed 5 lines. 5 lines. oy eh 
eae | Absent. Iaint. In helinm only. 
A | Absent. Brilliant. ae Pe 
Hue .. Absent. $ lines. oe 23 
3 lines. strong.  Larely visible. it in- 
mies § } 
eae | deed present at all. 
syolet lo. fairly strong. 2, fairly strong. qual in intensity. 
Absent. right line. 1 : ; 
a\bsent. 4 bright lines. J Petals 
Violet pair. Violet pair. Equal in intensity. 
Violet Single fine. Single line. so ae 
Triplet. Triplet. oe Sn 
Triplet. Triplet. 86 z 
nie Pair. en aa 


It is tobe noticed that argon is present in the helium-tobe, and 
by the use of two coils the spectra could be made of equal 
intensity. But there are sixteen easily visible lines present in the 
helium-tnbe only, of which one is the magnificent yellow, aa 
there are two red lines strong in argon and threeviokt lines strons 
ta argon, but barely visible and doublfudl in the hel@un-tube, This 
would imply that atmospheric argon contains a gas absent from 
the argon in the belium-tube. It may be that this gas is the 
cause of the high density of argon, which would place its atomic 
weight higher than that of potassinm. 

It is idle to speculate on the properties of helium at soch an 
carly stage in the Invesugation ; but Iam now preparing fairly 
large quantities of the miature, and hope to be able before long to 
give data respecting the density of the mixture, and to attempt 
the separation of argon from helium, ‘ 

T The tube then used was the one with which Mr. Crookes’ measurements 
af the argon spertrum were made. dt contains absolutely pure atmospheric 
argon. 


We 


ON THE NEW GAs OBTAINED FROM URANINITE.? 


On March 28, Prof. Kamsay was so goml as to send me a 
tube containing a new gas obtained by him fram uraninite 
(cleveite) sh wing a line in the yellow which was stated to be of 
the Sime wave-length as Dy which 1 had discovered in 1S68. 
This line Dr. Frankland and myself shortly afterwards suggested 
might be a line of hydrogen not visible under laboratery con- 
Tiuions, but sclar work subsequently showed that this view 
Was untenable, although the gas which produced it was certainly 
associated with hydrogen. 

Subsequently other chromospheric lines were found to vary 
with the yellow line, and the hypothetical yas which gave rise to 
them was provisionally named helium, to differentiate it from 
hydrogen. 

It was therefore of great interest to me ta leam whether the 
new gas was veritably that which was responsible for the sular 
phenomena in question; and Tam anxious to tender my best 
thanks to Prof. Ramsay for sending the ibe tu enable me to 
form an opinion on this matter. Unfortunately it had been used 
before T received it, and the glass was so blackened that the 
light was invisible in a spectroscope of sufficient dispersion tu 
alecide the question. 

On March 29, thereture, as oe Kamaay was absent from 
England, in order not to Inse time, T determined ty sce whether 
the | gas which had been obtained by chemical processes would 
come over hy heating in vacuo, after the manner described 
ty me tothe Society in isz9, and Mr. L. Pletcher was kind 
enough to give me some particles of uraninite (Broggerite) to 
enable me to make the experiment. 

This 1 did on Vareh 30, and it succeeded ; the yas giving the 
yellow line came over associated with hydrogen in good quantity. 

T have since obtained photographs of the gas, both in vacuum 
tubes while the Sprengel pump has been going: and at atmo- 
spheric pressure over mercury. To-day 1 lintit, myself to 
exhibiting two of these photographs. 

One of the photographs exhibits a series of spectra taken 
aluring the action of the panp. “The two lower spectra indicate 
the introdaction of air by a leak. after the capillary had cracked 
near one of the platmums. giving us on the same plate the 
Fanded and Ime spectrom of air, Vhese prove that there was 
no arr present in the tube when the fourth spectrum was taken. 
Thiy photograph has met yet been finally reduced, but a 
preliminary examination has indicated tat most of the lines are 
due to the structure spectrum of hydrogen, but not all of them. 

Amony the lines which cannot be referred to this origin are 
two respectively near A 447i, and A 4302, which have been 
observer] in the chrow tesphere. 4471 being as important as Dy 
itself from the theareticg) point of view te students of thy, 
physics. 

Whilst spectrin No. yp was being phatepraphed with the 
capillary tale ondeon wise. cove observations were made in 
another speetroscrpe aire ted sideways at at. 1} give from the 
Laboratory Note Hook the observations Pomade while photo- 
graph No. was being token. to show that the yellow dine was 
visible during the wh Te cxposnre, 

Thirsdhy, April 4, 1805. 
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chromosphere by Young ar myself. 


or photegraphed during the 
eclipse of 1893 :— 
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With regard to the observitions in the visual spectrum, T have 
not found the uraninite yas to contain the argon lines as given 
by Mr. Crookes, nor, with the exception of the yellow line, do 
1 vet the special lines noted by bim in the gas. (Four of these. 
out of six, seem possibly to be due to nitregen. ) 

But 1 do get lines nearly coinciling with chromospheric Hines 
discovered by me in 1868. 

On November 6 of that year 1 suspected a line less refrangible 
than C, and so near it that when beth were showing brilliantly 
the pair appeared double. like D in a spectroscope of moderate 
dispersive power. 

Later T discovered another line at 0678°3 (IR), which was 
observed to vary with 1), There is a dine in “this position, with 
the dispersion employed, in the spectrum of the new gas. This 
line has also been seen by Thalen. as stated by Prof. Cleve in 
a communication to the Varis eademy (Comptes rendu. 
April 06. p. $35)3 hut the other lines given by him (with the 
possible exception of the one at 5016), have not been recorded 
hy me. 

Mithough F have at present been unable to make final com- 
parisons with the chromospheric lines, the evidence so far ob- 
fained certainly lends great weight to the conelusion that the 
new gas is one effective in producing seme of them, and i is 
suggested by the photographs that the structure lines of hydrogen 
may be responsible for others. 

Tmay state, under reserve, that] have already obtained evidence 
that the method | have indteated may ultimately provide us 
with other new pases the lines of which are also associated with 
those of the chromosphere. 

Messrs. Fowler, Baxandall, Shackleton and 
al Various times in the investigation. 


Butler assisted 


NDT, 

Wh. regret te report that Prof. Tusley is stall m a eritical state 
of health. The shght improvement noticed in his condition Vast 
week appears not to have been maintained. 11 is more thas 
cipht weeks sinee his tHness hepa with an attick of influenza, 
from the effects of which he is new suffering. 


Mo NoRDENSKIOtD has reeently discovered a uraniuin cone 
tuning mineral which may prove of great interest al the present 
(me. [te forms carbonaceous beds of which the ashes contain 
two to three per cent. of uranium, and, in addition, (races uf 
nickel and rare is said 


This uraniferous material 


yield a considerable quantity of affrege a. 


earths, 


Dr. Ricttvka Tasirsert hes been appointed Curator of the 
Ratiles Museum at Singapore, tir. Thinitseh bas ocenpied for 
seine years the post of Demonstrator of Zoology in University 
College, Liverpool, and is the auther of a number of useful 


Papers on the British Sponges. 


Tan. third centenary: of Chistian Tuygens will shortly le 
reached: for that eclebrated Dmteh physicist, astronomer, and 


mathematician ded at the Hague on June 8. 1695. Wis investiga 


tions hase been reviewed at length in these columns during 
revent years. and 44% Vat der Nye contains a noties 


conceming them. 
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THE specimen of the Great .\uk, to which we referred in these 
columns Inst week, has been sold to the Edinburgh Museimm for 


£350. 


Dr. GorRvON 12. Moore, well-known as a chemist, dicd at 
New York on April 16. Prof. Gustav Hirschfeld, a distinguished 
archxologist, has just died at Wiesbaden. We also notice the 
death of Prof. Thierseh, Vrofessor of Surgery in Leipzig 
University. 


xe 


Prof. Luoyp Worcan will leeture on ** Tabits of Birds,” at 
the Royal Victoria Itall, Waterloo Bridge Read. on May 7. 
Other science lectures to be given during this month are: 
“Electric Tram Cars,” by Dr. J. A. Fleming, F.R.S.; ‘* The 
History of a Myth,” by Prof. Sollas, FLR.S. : and ‘* The Life 
of a Star,” by Dr. A. Fison. 


GULBERT WHI1E'S original manuseript of the ** Natural History 
of Selborne,” in the form of letters to Thomas Pennant and Daines 
Karrington, first printed in 1789, was sold by auction last week by 
Messrs. Sotheby, Wilkinson, and lodge. The manuscript con- 
tains many passages not printed in the several editioas of the 
book, and has never been out of the possession of the lineal 
descendants «af the author. 


£294. 


THE FReekly Weather Report of April 27 shows that some 
very heavy falls of rain occurred during the week : in nearly all 
districts amounts of an inch or upwards were measured, while 
over the greater part of England the fall was more than double 
the mean. But the amount of rainfall since the beginning of the 
year is still below the average, except in the north-east of 
England. The greatest deficiency is in the west of Seotland, 
where it amounts to abont seven and a half inches. 


Tt was bought by Mr. Pearson for 


VHE startling advance in market price of petroleum gives 
interest to the question of exhaustibility of the supply, foliow- 
ing close upon the great decrease in supply of natural gas. In 
the height of the natural gas excitement, the warning of scicnce 
was too litle heeded, and lavish waste hastened the collapse. 
In 1887 the atmosphere of Pittsburgh was wonderfully clear, 
owing to the use of this new fuel: but Pittsburgh is aga he- 
grimed and sooty. 


-\t the annual mecting of the National .\ecademy of Sciences, 
recently held at Washington, Drof. Marsh, who has been pre- 
sident for several terms, was succeeded by Prof. Wolcott Gibbs, 
of Cambridge, who was clected for the ensuing term of six years, 
while Prof. Asaph ilall was re-clected home secretary. 
Alexander Ag: 


Prof. 
ssiz is foreign secretary, and the members of the 
Council elected are Profs. George J. Brush, Othniel C. Marsh, 
Benjamin .\. Gould, George If. Goodale, Simon Neweomb, and 
Ira Remsen. 


A THREE days’ vonlercnee on sanitary progress and reform 
was helt at Manchester last week. .\ meeting introductory to 
the conference was held in the museum of Owens College, at 
which Vrof. Boyd Dawkins delivered an address on prehistoric 
traces of sanitaUon. At the annual meeting of the Manchester 
and Salford Sanitary Association, in conneetion with which the 
conference was held, it was resolved that a Smoke .\batement 
League should be formed. Sir 11. Roscoe, who afterwards took 
the chair at the conference session, pointed out that though 
attention was patd to the smoke from factory chimneys and from 
manufacturing operations, the larger question of the smoke from 
ordinary houschold fires was often neglected. 

<A VERY serious disaster is reported from) Franee. dam 
holding in check an inmmense reservoir of the Eastern Canal at 
Bousey, near Kpinal, broke down on Saturday morning for a 
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distance of some 300 fect. The torrent of water thus set tree 
swept through Bousey, Aviére, Uxcgney, and Sanchey, carrying 
all before it, and washed away portions of the railway lines of 
Jussey and Nancy. Many bridges were earricd) away, and a 
great number of people were drowned. The Vousey reservoir 
(says the Paris correspondent of the 7Z¥mes) contained seven 
million eubic metres of water. The dam, which was constructed 
between 1879 and 1884, and was strengthened in 1888-89, was 
60 feet thick at the base, and the foundation is laid in sandstone. 
According to a report sent out by the Minister of Public Works, 
there have never been any signs of weakness in the structure. 
Attempts are being made to throw the responsibility for th: 
accident upon the engineers who superintended the strengtheniny 
of the dam six years ago. 


A NUMBER of interesting objeets obtained during the excava- 
tions of the Roman eity at Silchester are on view at the Society 
of .Antiquaries. During the past five years, the excavations have 
heen carried on by Messrs. St. John Hope, Fox, Jones, and 
Stephenson, and some very valuable results were obtained last 
year. Twelve rectangular enclosures or buildings were found, all 
of the same type, and containing furnaces obviously of an in- 
dustrial character and of various sizes, some of them being circular 
and others oblong. It is believed that these buildings and their 
adjuncts were devoted to the dyeing industry, and this conjecture 
is made probable by the large number of wells discovered, one 
of which was of peculiar and unusual construction. The circular 
furnaces correspond exactly with a dyeing furnace at Pompeit. 
They were, there is every reason to believe, used for dyeing. 
But there are a number of other furnaces with a straight flue, 
which are supposed to have becn intended for drying. There are 
also traceable several rooms which, it is presumed, were intended 
for the storage of goods and materials, and open spaces with no 
remains of flues which may have heen used for bleaching 
grounds. A number of querns for hand-grinding the madder- 
roots used for dyeing purposes have also been discovered. 


Tithe sixty-sixth anniversary meeting of the Zoological Society 
was held on Tuesday, with the President, Sir William 11. 
ISGalser Pelee selater: 
F.R.S., read the report of the Council, in which it was announced 
that the silver medal of the Society had been awarded to Mi. 
Henry 1. Johnston, C.U., 11M. Commissioner for British Central 
Africa, for his distinguished serviees to all branehes of natural 
history by his collections made in Nyasaland, which had beet 
desertbed in the Society’s Proceedings. The total receipts of the 
Society for 1894 amounted to £25,107 os. 7d¢. ‘Fhe number 
of visitors to the Gardens during the year was 625,538, the corre- 
sponding number in 1893 having been 662.649; the decrease in 
the number of entranecs (37,111) being due to the unfavourable 
weather of 1894. 
lection on December 31 last was 2563. of which 669 were mam- 
mals, 1427 birds, and 467 reptiles. .\mongst the additions made 
during the past year, eleven were specially commented upon as 


llower, elesseqe an the: chine 


Vhe number of animals in the Suciety’s col- 


ofremarkable interest, and in most cases representing species new 
to the Socicty’s collection. Among these were two remarkably 
fine specimens of the Tamadryad snake, a young white-tailed 
gnu (barn in the Gardens), an chind of the striped form: from 
the ‘Fransvaal (obtained by purchase), two giant tortoises. a 
young male Pleasant antelope, 2 Somali ostriches of the blue- 
skinned variety, 10 Surinam water-toads, a Pel’s owl,and 2 tree 
kangaroos. About 30 species of manmnals, 12 of birds, and 1 of 


reptiles had bred in the Soctety’s Gardens during the sum- 


mer of (Soggy. The Right Hon. George Denman, VF. Du 
Cane Godman, FARSS., Sir Vingh Low, G.C.M.G., Dr. 
St. George Mivart, FUR.S.. and Osbert Salvin, F.R.S., 


were clected into the Council in the place of the retiring mem- 


bers, and Sir William PL. Flower was re-eleeted President, 


Xe): 


aifles Drummond, Vretsurer, av) Dr. sciater. Secretary. to 
he Society for the ensuing vear, 


Tur net of the two conversaziones held at the Royal Society 
very year, takes place as we go to press. Annual receptions and 
shibits. conducted upon inuch the same lines. are gradually being 
The 
Now York Academy of Sciences recently held a similar ewhihition. 


natituted by Jearned societies in various parts of the worhd. 


av) which five hundred diflerent objects of scientitic interest were 
shown. 
that many of the exhibits were of a very striking character. A 
sumber of photographs of comets, of the Milky Way. and of 
and Ke 


One oot the most nevel 


From a report in the Sreatif: slanrtcar. it appears 


star speetra, were shown by Profs. Barnard cler. af 
the Lick and Mlegheny Gbscrvaturies. 
exhibits in physics, was a series of Chladni figures, shown ly 
Prof. Aired ML Mayer. ‘ 
snd upen vibrating metallic plates. 
consisted in tising the sind upon a black backvreund atter the 
“ures had been formed, by means of a fixative spray. These 
lates demonstrated the truth ef Lord Kayleigh’s theoretical 


Meductions, and differed radically from: all figures which gre 


The figures were formed in white 


Prof. Maver’s process 


sown in test-books in the fact that none of the lines intersect. 
The physical exhibit was an extensive one. including a lange 

fmiber of instruments fon spectroscopic. as well as for sound and 
The mineralogical exhibit included about 
Viology was represented by preparitions 


ltht, measurements, 
ome hnndred abjects. 
tnerve cells from the brain and spinal cord. by Prof. Golgi’ 
victhels ard there were alse shown several series of similar 
4ures bearing upon problems of inheritance. both in animals 
wel plants. 
sychology, anatomy. geology. and paleontol 
tthe exhibition. dn vertebrite paleontology, the main exhibit 
Vhe 


teecne period 


Bacteriology, mechanics, physiclogy, expernmental 
pall took part 


Was that showing the evolution of the hearse. series 


connemung the oldest known horse of the Lowert 
with the modern horse was probably the most complete which 
Nos ever been brought together, ‘The little fomr-tocd jose. 
recently acquired Uy the American Misenm of Natural tlistory 
tom the coleetion of Prof, Cope, of Philadelphia. was exlabited. 
Mthough milly ratared, its only 34 hands bigh. The skull aad 
Vhe 


the limbs are scarcely larger in 


Vit bs, nevertheless. display the characteristics of the horse. 
wh are short and single : 

ameter than a good-sized pened, and there are four toes, all 

sting upon the yround, in the forefoot. A remarkable series 

feet wes also exhibited. giving all the stages between this 

four-toed horse and the modern one-tovd animal. “Vhe reception 

wowhich the exhibits were showin was se sueeessful that it has 
wh decided to hold a sumlar one every year. 


De. BeRtRYM WINDED contributes a paper te the Jerre’ of 
tavtemy and Php tiles, “On the effects of WMeetrieity and 
Veeunactism oon development.” The observations recorded were 

wleon developing silkworms. trout, and chick cinbtyos. In 
ease ef the chick, the number of abnonnally developed 
Horyes Was much greater in eggs incubated around: the potes 
Vetrong magnet than usaal With one exeeption all the mal- 
reer owere assoctated with dehuient development af the 
‘ lar vire Dor, Win He Qits not concsively shown that this 
hoe propo rte se ef @bnonmal curbryos was actaully duc to the 
rewence nf the nmaet. yet his cesults on the whole agree with 
hee of Mowetorert. Ithatgh certain points of ditference: were 
weerved in the debe, 


coibryes,  Vhe eggs of the silkworm 


Thowere four lov hey quite mormally tea stone: magnetic 


whe. An eleetry earrert poems through a tank in which trout 
V0 Teed Leen pltecd.wemed ts produce an arrest of develop. 
wee. Tor, Wanelte ce de frota his own observations and 


bem of other euther, thet cleetneity produces an anesting 


We open development, while itis very donbttil whether a 


dopa oft 
Si icetinmnas:) 525 


hic tbe bed bow 1 pen close toqateenit or note 


Bla ald Vi Se 
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ARECENT number of Comte. cendus contains an interesting 
paper by M. Branly, on the rate of loss of an electric charge 
due to the effect of light in the case of badly-conducting bodies, 
When the source of iumination is a body heated to a dull red. 
it is the condition of the Wuminating surface which plays the 
chief part in the phenomenon. The nature of the charged body 
In the cg 
rich in highly refrangible rays. however, the case is quite 
are as follows :—.\ 


where the illumination is 


scums to have no effect. 


different. and the chief results obtained 
dise of wood or marble, polished or unpolished, shows a marked 
loss of electricity when Uluminated. If the dise is negatively 
clectritied, the luss is more rapid than if it is positively electrified 
but the difference is very much Jess marked than is the case with 
metal dises. particularly if they are pelished. Similar results 
are obtained with cardboard, terra-catta, and glass heated to 100°. 
The loss of a positive charge is rapid, while that of a negative 
one isslow in the ease of varnished wood. or wood coated) with 2 
thin layer of oil, parafiin or tallow, With a metal dise coated 
with tallow, the loss when negatively electrified is slow, while 
the Joss when positively eleetritied is very rapid. If a dise of 
polished wood, in which the Joss of a negative charge is more 
rapid than that of a positive one, though the diflerence is not 
very marked. has the surface covered with a thin coating of 
plumbago, the Toss with a negative charge becomes much more 
rapid than with a positive one. .\ metal plate covered with 
urease only loses a negative charge very slowly. the rate of Toss 
of a positive charge being rapid. Tf, however. a thin coating of 
copper filings is spread over the tallow by invans of a steve, the 
loss with a positive charge becomes much mere rapid than with 
a negative one. Tf powdered aluminium is used in the place of 
copper. the rates ef loss in the case uf positive and negative 


charges become nearly equal. 


Tub United States Department of Agriculture publishes, in 
Aulitin No. 6 of the Department of Vegetable Tathology, a 
detailed paper, by Mr. . G. Fairchild. on the use of & Bordeaus 
Misture” a preparation of copper sulphate and dime, as a fungi- 
cides and the mode of treatment of a number af diseases af 
fruit-trees, corn-crops, and garden plants caused by fungi. 


Tar ninth edition has just been issaed af part tof the Leadon 
Cutahogin ef British Plants, comprising the Vhanerogantin, 
Filices, quisetaceas. Sclaginellavee, Marsileacec, and Characec, 
The changes introduced in this edition represent the results of 
the field-work. the critical study of British ydants, and the 
researches on nomenclature, made during the last nine years. 
is now edited by Mi. kL J. Hanbury. 


Vit. part of the . hurdle! Gast: of Woe South Wates for 
January 1895 is chictly oceupicd by papers on practical agricultire 
and breeding, Four species of so-called: mahopanies of New 
South Wides are deseribed hy Vino J. 1. Maiden, all species of 
Limalyptus, Vhe lifeshistory of the /%AyHovera vastatrrx, and 
the injuries inflicted by ion the vine, are deseribed at length by 
WS If. 
humerous wood¢uts. 


A. Despetssis, and are Hlustrated by a coloured plate and 


Writ the athe fg sees botantiche Zot brit pur Svstem 
avk, Flortistik, und Planungoaordphic, « vew monthly botanical 
jourpal has been started at Carkrohe. under the editorship of 
Herr A. KRneucker. 1's aim is especially to deal with the stacy 
of difficult groups of plants, diagnoses of species, critical forms — 
and hybrids, geographical botany. and the results of the Gravely 


of laotanists, 


In the Atak tn No. a of the Menmsota Petantoal Slidtes is an 
interesting article by Mire VP. Andurson,on the Geand Period 
of Growth in the bruit of Caurhite pepe. rom the time of 
fertilisition to that of ripening, Che development may be divided 


inte Uhrew periods a period of active and continuous increase 


> 
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from the time ef pollination to the grand maximum ; one of 
decline in the daily increase and rise in the datly decrease from 
the grand maximum to the beginning of ripening: and the 
ripening period. During this latter period an extended decrease, 
due to transpiration, lasting througheut the daily heurs, was 
quickly followed by the maximum increase. At the time of the 
twenty-four hours. The variations in Jength of the internodes 
securred simultaneously with corresponding increase and decrease 
in the weight of the fruit. 

THe Natural Tlistory Museum acquired last year some very 
remarkable corals, the largest weighing as much as_ fifteen 
hundred pounds. Two of these specimens have furnished Prof. 
Jeffrey Bell with subject for a note **On the variations observed 
in large Masses of Turdzaria,” inthe April Journa/ of the Royal 
Microscopical Society. The note is accompanied by two plates 
reproduced from photographs, and the joint to which it directs 
zttention is the considerable difference in size and form of the 
ealicles in different portions of the same mass of coral. The 
plates show totally distinct farms comparatively close to one 
another, though the large mass, of which they represent parts, 
may be taken to be formed hy a single species— 7urbinarta 
Mesenler Tir, 
account fur the dithculty which all students of corals have in 
determining specimens of the genus 7arbinartu. 


\ YE\R ago the Board of Trinity College, Dublin, cleposited 
m the Deblin Science and wArt Museum the collection of 
weapons, &¢., chiefly from the South Sea Islands, in their 
possession. .\ catalogue of the collection has now been pre- 
pared and published. with an introduction by Dr. V. Ball, 
the Director of the Museum. The collection has been knewn by 
common tradition as the ** Cook Collection” : but a careful search 
hats failed to bring to light direet evidence that the objects were 
really sent home by Captain Cook, though some af them are 
identical with objects figured int Cook's Voyages.” There as 
Hittle doubt, however, about the reality of the association of the 
objects with the voyage, for the Minutes of the Board of Trinity 
College record that they were presented to the College in 1777 
by Dr. Patten, who has been identified as the surgeon of the 
Aesolution during Cook's secorid voyage. Part of the collection 


Captain King, who brought home the A'esof/téou andl Discovery 
atter Captain Cook had been murdered. .\ brief statement as to 
other muscums where collections of Cook's weapons are preserved, 
is given by Dr. Vall in the introduction to the catalogue. It is 
stated that m Great Britain the British Museum collection is the 
Next to it in impurtance, in England, comes 
the collection in the Museum. The [lunterian 
Museum in Glasgow University also contains some specimens, 
but how many is uncertain. So far as Dr. Ball has been able to 
ascertain, the museums on the continent which possess Cook 


best in the world. 
Pitt-Rivers 


collections are, arranged alphabetically, at Berne, Mlorence, Got- 
Ungen, Lausanne, Munich, Stockholm, and Vienna. 

Misses. WILLIAM WESLEY ant SoN have issued a very full 
<atalogue of works on geology, offered for sale by them. The 
catalogue contains classified tithes of more than two thousand 
different volumes, memoirs, and separate papers of interest to 
geologists. 18. Vriedliinder and Séhn, Berlin, have sent us Nos. 
1-5 of this year’s NVatare Vorelates. Bibliographers well know 
that the lists form a good index to current scientific literature. 
We have also received a catalogue, from lFelix 1. Dames, Berlin, 
containing titles of works on the invertebrates. 

THE additions to the Zoological Society's Gardens during the 
past week include a Rhesus Monkey (Jdecaces rhesees, 9) from 
India, presented by Mr. Julius Scovell; a Vig-tailed Monkey 
(Macacus nemestrinus, 9) from Sumatra, presented by Vir. 1D. 

POmG3t, Vor. 52] 
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The variability may, lrof. Bell points out, partly | 


i 
i 


. 1895). 
appears to have reached the College through the relatives of | 595) 


Rl 


i Orville B. Dawson; three Maholi Galagos (Gelave maholt) fiom 


South Vfriea, presented by Miss Van Beren: a Crowned Ilawh 


Lagle (Spraetus coronatus) from South Africa, presented! 


j by Dr. Schinland : an Antipodes Island Parrakeet (Cyasoerhani- 


Phus unicofer) from Antipodes Island, New Zealand, presented 
by Sir Walter L. Buller; a Leopard Tortoise ( Zustudo jardali. ), 


grand maximum the fruit gained 782 grammes in weight during ja Cape Viper (Cuzses rhombeatus) from South Mfrica, presented 


| Mise “ites We Wee 


Matehiin s three Green Lizards (Lace rte wiridy 

from Jersey, presented by Masters J. S. and A, Hl. Mills: « 
Common Viper (Fifera berus) from Wampshire. presented Iy 
Mrs. PC. Mitchells two Angora Goats (Capra hirces, var). 
born in the Gardens, 


OUR ASTRONOMICAL COLUALN. 


SATURN’s Rincs.—In a recent communication to the Koyal 
\stronomical Socicty, Prof. Barnard states that his measurement~ 
of the rings of Saturn show that no changes have taken place 
since the first systematic measures were made, and that there is 
no ground for the supposition that the rings are closing in upon 
the planet. 

SEARCH EPiemMeRis vor Combr is84 1). - Dr. Berberich 
gives the followmg search ephemeris for Barnard’s periodic comet 
of 1884 (-fs4. Vack. 3260) : 


Ios SN Decl, 

hb BR  S és 

NBR See SS oon IIeey 2 
10 S50 10). 15 35 

15 AX & Bs iz 40 

26 31 26 G35 
ness 37 20 2 ob 2 
II GQ Ba F 3 22 

Wp ake Aas MEY tc, ms DD 

it tas Ge erro aah 5 


The positions are for Berlin midnight, and the probable error 
amounts to 20m. in R.A. and 3° in decl. ‘Vhe comet passes 
from .\quarius to Cetus early in June, and remains in that con- 
stellation throughout the month. Tt must be looked for before 
sunrise. 

Tut WaAMBURG Onservarory. From the report of the 
ttamburg Municipal Observatory we learn that the chief astro- 
nomial researches during 1894 had to de with the movements of 
comets and minor planets, and with the changes in variable stars 
of Jong period. Two memoirs of some importance have alse 
been published (144, der Hamburger Sternwiarte, Nos. 1 and 2. 
The first of these is a catalogue of the positions of 105 
nebule and star-clusters, reduced from abservations made in the 
period 1871-1880, by Dr. lechiileand the present director, Prof. 
G. Riimker. The positions have heen deduced from micrometric 
measures in yelation to known comparison stars, and are 
tabulated for the epoch 1875. Comparisons are made with the 
results of other observers, and, considering the difficulties attend- 
ing the observations, there is a good all-round accordance of 
results ; but it seems yet too early to expect much information 
sith regard to proper motions. The second memoir is an 
invesGigalion by Dr. Carl Stechert of the orbit of the minor planet 
Tycho (258) and of the perturbations produced by Jupiter and 
Saturn, It is shown that the probable apparent semi-diameter 
of the planet at opposition is about o%os, the true semi-diameter 
being something between 50 and So kilometres. An ephemeris 
is given for observations during the opposition of June 20, 1895. 


THE LATE M. ‘Trouverot.—Py the death of M. L. 
Trouvelot, on .Npril 22, observational astronomy has lost 
one of its foremost workers. M,.  Trouvelot: was born at 


Guyencourt, in 1827, and after the coup a@’tit, he went to 
Cambridge, U.S..A., where he lived until 1882. His first 
published works, which appeared in 1866, were on natural 
history subjects ; later he became iin astronomer at the Harvard 
College Observatory, and commenced the observations of the sun 
and planets which have made his name known to all students of 
celestial science. Shortly after the Meudon Observatory was 
founded, he returned to France, and has since then carried on his 
work init. Trouvelot’s important observations uf the planet Venus, 
published in 1892, are still fresh in the minds of astrononiers. 
He also paid attention to the planets Jupiter and Saturn. 
His beautiful drawings of celestial objeets and phenomena 
observed by him are to he found in many works on astronomy. 
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THE SUNS PERAGE (MPC RES of the other nebula we were in a better eondition for observing 
« the actual direction of motion because we were locking down on 
the system, we got a section in the plane of movement: but we 


looking 


ure 


at this nebula in an inclined direction, though | think 


nn : you will still have no difficulty in seeing that the various streams 
all c % } we san t onsider round the centre of condensation are all of them of a spiral 
am { evidence in fav f 1) that i is first stage form. with certain condensations interspersed here and there 
< ies are n ses cas. but that their along them 
' r ‘ ondensation in the prolengation of one uf the 
( 7 this r 1 vy nthat 5 there is considerable clustering of apparent stars 
he first vt 2 ted with swarr f meteorites, along the lines, which 1 ventured in my last lecture to call 
we found t tr pat, In swarn r streams of © stre res, for the reason that Ll was nnxious to indicate Uhat 
icteonteeenr 1 . t al with the rea basis we in these appearances, not signs which told us of the 
of all i existen fimatier so that when you have not the appearances 
Now " ve find them, whether we you would be justified in supposing that there was no matter 
ul wi 1 Sway gam s, we find that they but an indication of movement in matter, so that we may 
cea re follows that in these imagine that this nebula and others like it do probably consist 


of a swarm of meteorites, extending cnormously in pace 
beyond the indications which you see, for the reason that 
wards the centre the movements will be more violent than 
hey are towards the outside. We are there face to face with 
the idea that we have to deal with orderly movements of 
meteoritic masses. Naw, let me call your attention to this’ 
fact. If the movements are orderly, it means that the move- 
ments of the constituent particles of the swarm, all of them, 
or most of them, will be in the same direction : that in that 

is¢ you have the condition of minimum disturbance, and 
therefore the condition of minimum temperature. 

We can pass from such a nebula as this to the well-known 
planetary nebule. Almost all the knowledge which we have 
of these nebule we owe to the labours of Sir William and 
Sir John Herschel. Vou will see that so far as appearance 
goes, we have in’ these “planetary nebule almost to deal 
with .a planet like Jupiter, except that we do not see the 
belts, “UVhat is why these bodies are called planetary nebule 5 
they give us the idea that we are dealing with dises. Tf 
we pass fora moment froma nebula wheh is sinrply discoidal 
toone such as is represented in another part of the diagram, 
you find there that we get a very faint disc, ineluding much 
brighter condensation at the centre. If you look at the 
others, you will find that we get a very obvious condensation 
towards the centre: there is a very considerable difference 
in the intensity of the Light given ou€ as the centre 1s 
approached, 

Of course we understand that if in these. also, the move- 
ments are quite orderly, we must not expect to get any ver) 
great disturbance, and therefore—if these disturbances pro- 
duce high temperatures we shall not expect to pet indicas 
tions of any particularly high temperatures from their external 
portions. 

Dealing with nebule. then. as a whole, it does not seem 
too much to say that we are justified in supposing that they 
may advance towards condensation along two perfectly dis- 
tinct roads. Lf we consider a regular spiral nebula, like the 
ope in Andromeda, or a planetary nebula, we may imagine 
them living their lite as nebule without very much disturh- 
ance ; there is not much fighting to be done, they progress in 
orderly fashion towards the condition of complete condensi- 
tion at the centre. 

tut there is another way. 

In the nebula of Orian we pet absolute absence of any- 
thing like regularity. tu any part where the structure can 
he studied, we find it consists of whirls and streams cross- 
ing cach other, some of them straight, some of them 
cursed, the whole thing an irregular complicated mixture 
of divergent movements, so far as the photographs, which 


r ul. w er they are absolutely untouched, can give us any idea of what is 
4 WET in movement, vompoon. ‘Take, for instance, the magnificent streamer 
! f pointing 6 you how trending upwards, Tt gradually becomes brighter until it 

hen w sinquire reaches one of the brightest parts of the nebula 5 and observe, 

LV shiowe the dase al the sturs which seem dotted over it as on a shield. 

big. 7. vob ti. p. 397), taken hy Da. Pets quite obs ious that we cannot, in such a structure as that, 
Mafions, expect te pet the same conditions that we met vith in the 

rorde nel \ndromeda, and in the planetary nebuke. And, in 

! ts which n In this nebula, which speaks of disturbance 

ph of the nebula b oof it, we have speetroscopic indications of very 
reams, and th re indeed, Carbon is replaced by hydrogen. In 
To the et ula as this, it is impossible lor us te pick out the 
mndensation : the condensation may be held to be 

ie 1 \ for disturbances are obviously everywhere. And you 


Lo hope, that | pointed oul to you that the part of 
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the nehula ordinarily seen is Dut the brightest part of a nebula 
etending over a space in the surrounding neighbourhood, which 
recent research shews is scarcely limited to the whole con- 
sicllation. 

Now, it so happens that the spectrum o the nebula of Orion 
has recently been very carefully studied from the point of view of 
the chenical substances which may be building up this special 
spectroscopic type. Here is a photograph of a part of the 
spectrumof the nebula of Orion y and I iay tell you that it isa 
very difficilt thing to obtain a photograph of such a very feeble 
light soures. Vt is a copy of a photograph which was exposed 


for something like three hours at the focus of a 30-inch mirror 
of short focas ; and in copying it we lose a great deal of the 
detail, a great many of the lines which are recorded by Dame 
The negative 


tature hersdf in what we call the negative. 


Fic. 23.—The Great Nebula in Orion. from 2 long exposure photograph 
by Dr. Roberts. 


contains something like fifty lines, which have already Leen 
measured ; but in the attempt to enlarge, a gicat many of these 
have been left }chind. 

Vou will see, bowever, witheut any difficulty, that the spce 
trum shows many bright lines; that Leing so. an attempt 
has been made to determine the positions of all of them. ‘The 
result is really extrcmely interesting. We find, in fact, that 
there may in all probability Le three perfeetly different sources 
of the bright Hines which, taken tegether, Luild up the so-called 
spectrum of the neLula. tn the first place, 1 showed you that 
when we experiment with metcoritic dust in our laboratories, 
it has net Leen subjected to a low pressure very long hefore it 
begins to give out certain compounds of carlon, mingled 
with hydrogen gas, wd we find that in the nebula of Onien 
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we really do get indications of gaseous compounds of carbot 


and also of the gas hydrogen. 11 Ic make the distinctic 
perfectly clear between possible sources 
nebula lines, let me i homent to c 
yourselves in the middle of the gi vhich is going 
between meteoritic particles in st that of Crion 
You have particles rushing togethe ible directions 
particles, no doubt, different in origi \ ect, AMONL 
those millions and billions and trillion to get a 
very considerable munher of grazes: and the v point of 


collisions among physic al particles tha tw hings g 


straight at cach other, you get what you ma lan end-or 
collision, which may be bad for one or bo bodies coi 
cerned: physically we may say the  temperatur inde 
these circumstances is at 2 maximum. But you will under 
stand that the number of graves, or near misses, must b 
very much greater than the number of end-on collisions + in 
such a case as we are imagining, there will be an tmmens 
number of graves. What will a graze do? It is simp) 

slight collision; the amount of temperature develope 1 oh 


it will be small; we shall therefore get the preductici 
of vapours at a Jow temperature and if we get any luminon: 
effect atall, it will be one proper to the vapours at Jow temper 
ture, So that on first principles we should expect m such 
nebula as the one we are discussing to get a very large number 
of graces. giving us low temperature cficets, and a very muck 
smaller number of end-on collisions, giving us very high tem 
perature effects. Now, what are the facts? We say the mos 
numerous collisions are partial ones, grazes. Well, there is the 
fluting. most probably due to magnesium at A500, and that fluting, 
of magnesium is the lowest temperature indication of the exist- 
ence of magnesium ; if magnesium becomes luminous at all by 
virtue of its temperature, one of the first things revealed to us 
spectroscopically is the particular fluting in question, We 
may also note the longest lines seen in the oxy-hydrogen flame 
of iron, ealcim and magnesium as well. Those nes we arc 
justified in considering as indications of an enormous number of 
graves among these meteoritic particles. But that is not all. 
Going further, we find that there will be a small number of end- 
on collisions giving us the highest possible temperature... “Being 
students of science. we are of course anxious to know what con- 
ditions are present in a case of that kind; that is, we want to 
know what the possible results of the highest temperature will 
be. The natural thing, 1 think, is te go to the sun, which ts 
pretty hot, and then find out the very hottest place, which we 
can do by means of our spectroscopes, and then study very care 
fully, for years even, the spectroseopic indications in that parti- 
cularly hottest place of the nearest star which we can get at. | 
hope you will acknowledge that that is a philosophic way of 
going to work, Thus we are landed in’ what is called the 
chromosphere of the sun. ‘The upper atmosphere of the sun 
must be rapidly cooling, but the chromosphere is a thin envelope 
same §000 or 10,000 -miles thick, just outside the photosphere 
agreed tu be the hottest part of the sun within our ken, and there- 
fore any lines which we sce special to that region are called 
chromospheric lines. and they should be proper to high tempera. 
Wes 

+. Vhe chromospheric line Dy represents a line near the sodium 
ling 1) in the solar spectrum, which with a few others s the 
proud pre-eminence of nearly always being bight : hence we 
suppose that we have something hotter than anything else 
which exists at the exterior level of the solar phetosphere, 
Running in couples with this line D, there is another in the bluc 
part ot the spectrum, represented by a certain wave-length (4471) 
which behaves always in the same way, 4. it is almost always 
seen very bright, and it is never seen dark among the Fraunhofer 
lines in the solar spectrum, — From the solar point ef view then, 
as the sun is a thing that we can get at better than any of the 


other stars. Leeause it is so near to us, a mere trifle of 90 millions 
of miles or so, We are justified in saying: that these two lines 
represent, in fact, the spectrum of the hottest part of space 


about which we can be absolutely certain, ence it is very 
interesting to inquire whether or not these two lines exist inthe 
nelul ing the high temperature results of end-on 
rollisions. 

They do exist in nebuke, and in some of them they are among 
the most striking indications in the spectrum. 

So that we find in the spectrum of the nebula of Oriun. whet 
it is carefully studied, indications of the gases which are known 
to be oceluded in meteorites, and which are perfectly prepared 
to come out of them the moment you give them the least 
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vhanee. Then. also, there is Ue indication of the results 
ff an intinitely great number of grazes in the shape of 
lines «f nietals which we see at the temperature of the 
ny-hydregen flame, but which we do not see well 
at the temperature of the are and the spark; and. on the 
«ther hand, there are indications of the results of high 
temperature which we can study in the sun. and such obvions 
indications «f high temperature that we get the two lines 
which I have referred to. neither of whieh has ever been seen 
so far in any terrestrial laboratory. although they are very 
familiar indeed to students of solar physies. 

The total result of all this inquiry has been that the mean 
temperature of the meteoric phenomena brought before us 
by the nebula of Orion is distinctly low, “That is a result of ex- 
'reme interest and importance, because. remembering what was 
said about the objection to Laplace's view of high temperature 
vas because it violated the laws of thermodynamics, we have 
now. after minute study, come to a conclusion regarding the 
structure of these nebuie, which is quite in harmeny with the 
laws of thermodynamics. 

When the series of dines associated with high temperatures 
was first recorded in the spectrum of the nebule. 1 stated that 
possibly this might be due to the fact that in regions of space 
where the pressure always operative is extremely Jow, we night 
he in the presence of chemical forms which are unfamiliar to us 
here, because all that we know of here chemically is the result 
probably of considerable temperature, and not very low pressure. 
It was therefore supposed that these lines might represent to us 
the action of unfamiliar conditions in space. Thus, if we have 
a compound chemical substance. and increase its temperature 
sufficiently, the thing goes to pieces—is dissociated 3 but 
imagine a condiden of things in which we have that same 
vhemical substance for a long time exposed to the lowest pos- 
sible pressure. 1s it possible that that substance will ever get 
polled to bits? 1f so. we may imayine parts of space which 
will contain these substances pulled to Dits which really con- 
sutute finer forms of matter than our chemical substances. So 
that we may logically expect te get the finest possible molecules 
ws distinet entitics in the regions where the pressure is the lowest 
possible. “These forms are, of course. those we should expect 
te be produced by a very high temperature brought on by end- 
m collisions: hence the hne of thought is not greatly changed 
in both these explanations, and | think that probably future re- 
search may show that we are justified in looking to both of 
these possilde causes as these which produce for us those so- 
called ** chreamespheric lines” whieh we find in the spectrum 
f the nebvle. 

However that may be. we have arrived finally at the con- 
elusion that the temperatire of these nebule is low on the 
meteoritic hypothesis. 

} have already referred ino my previous lectures ta Dr, 
Huggins’s views connected with the nebule and stars, and vou 
will therefore quite understand that Tam delighted to find that 
Dr. Huggins has new come to the conclusion that in nebula we 
have distinctly a relatively low temperature, Tn ts89 Mr. 
Huggins wrote s? & Vhes [the nebnbe)] consist probably of gas 
Wa high temperature.” but in the address of 1891, to which | 
have alrealy had occasion to refer, he gives this view np, and 
refers to ‘tthe amuch lower mean temperature of the gascous 

wes whih wa Aeuld irvfi tat ovearly a shage of onde nsa- 
fone TS 

Tam also glad to sey that Dr. Weeler is alse perfeetly pre: 
ared toacceptthe siew T have been insisting on. Se that if the 
ipinifon Of astronomers of repute is worth anything, we do seen 

shave arrived at very solid ground indeed on this point, so far 
s ef apinion cin make any ground solid, 
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| provided we had only understood its full significance. How few 
of us forget that we wistfully observed at an early age the melting 
in an ordimary tire of some metallic toy of our childhood 3 aad the 
experiment has, like the “Flat iron for a farthing,’ i) Mrs. 
Ewing's charming story, taken a prominent place in Ji.erature 
which claims to be written for children. Ilans Andersen’s fairy 
tale. for instance, the **]listory of a Tin Soldier,” has been 
read by children of ail ages and of most nations. The romantic 
incidents of the soldiers eventful career need not be dvelt upon : 
but 1 may remind you that at its end he perished in the flames of 
an ordinary fire. and all that could subsequently be feund of him 
Was a small heart-shaped mass. There is no reason to doubt the 
perfect accuracy of the story recorded hy Andersen, who at Teast 
knew the facts, though bis statement is made in popuar danguage. 
No analysis is given of the tin soldier: ina fairy ale it would 
have been out of place, but the latest stage of Iv’s evolution 3s 
described, and the record is sufficient to enable us to form the 
opinion that he was composed of both tin and lezd, certain alloys 
of which metals will burn to ashes Hike tinder. Ths uniform 
was doubtless riehly ornamented with gold lsce. Some small 
amount of one of the rarer metals had probably—for on this 
point the history is silent found its way inte bis constitution, and 
by uniting with the gold, formed the heart-shaped mass which 
the fire would not melt, as its temperatrre could not have 
exceeded 10007 : for weare told that the golden rose, worn by the 
artiste who shared the soldier's fate, was also found unmelted. 
The main point is, however, that the presence of one of the 
rarer metals must have endued the soldier with his singular 
endurance, and in the end left an incorrup.ible record of him. 

This has been taken as the starting-point of the lecture, because 
we shall see that the ordinary metals so often awe remarkable 
qualities to the presence of a rarer metal which fits them: for 
special work. 

This early love of metals is implanted in us as part of oir 
“unsquandered heritage of sentiments and ideals which has come 
down tous from other ages,” and future generations of children 
will know far more than we did ; for the attempt will be made to 
(each them that even psychology is a branch of molecular phys 
and they will therefore see far more in the melted toy than a 
shapeless mass of tinand lead. It is really not an inert thin 
for some time after it was newly cast. it was the scene of intense 
molecular activity. It probably is never molecularly quiescent. 
and a slight elevation of temperiture will excite in it rapid atomic 
movement anew. ‘The nature of such movement JF have 
indicated on previews oecasions when, as now, Thave tried to 
Interest you in certain properties of metals and alloys. 

This evening | appeal incidentally to higher feelings than 
interest, by bringing before you certain phases in the life-history 
of metals which may lead you toa generons appreciation of the 
many excellent qualities they possess. 

Metals have been sadly misunderstood. In the behef that 
animate beings are more interesting, experimenters have neglected 
mets, while no fom of matter in which life ean be recognised 
is too humble fe reecive cneouragement. “Thus it happens dit 
bacteria, with repulsive attributes and criminal instincts, are petted 
and watched with solicitude, and comprehensive schemes sare 
submitted to the Royal Society for their development, culture, 
and even for their * education.” which may, itis trae, ullimately 
make then useful metallirgical agents, as certain micro-o1panisins 
have already proved theirability to produce arseniuretted hydrogen 
front oxide of arsenic." 

It will not be difficult to show that methods which have proved 
so fruitfal in results when applied to the study of living Uhings, 


close analogies to living organisms. This must be a new view to 
many, and it may be said. it is well-known that uneducated 
Yaces tend to personily or animate external nature,” and you ney 
think it strange that the attempt should be made te trace analayies 
which must appear to be remote, betweeh moving organisms and 
inert alloys, hut ** the greater the number of attributes that attach 
to anything, the mare real that thing is.7" Many of the Tess 
known metals are very real to me, and T want them to be so te 
yous listen to me, then, as speaking for my silent metallic friends, 
while Ptry te seenre for them your sympathy and esteen. 
Hirst, as regards their origin’ sind early history, 
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share Mr. Lockyer belict as to thei origin, and think that a 
future veneration will speak of the evolution of metals as we 
now do of that of animals, and that observers will naturally turn 
tu the sun as the field in which this evolution can best he studied. 

To the alchemists metals were very living indeed ; they treated 
them as if they were. and had an elaborate pharmacopcta of 
* nedicines ” which they freely administered to metals in the 
hape of perfecting their constitution. Tf the alchemists 
constantly draw parallels hetween living things and metals, it 
is not because they were ignorant, but because they recognised 
in metals the possession of attributes which closely resemble 
those of organisms. ** The first alchemists were gnostics, and 
the old heliefs of Egypt blended with those of Chaldea in the 
second and third centuries. The oltt metals of the Egyptians 
represented men, and this is probably the origin of the Aemite- 
vuln of the middle ages, the notion of the creative power of 
metals and that of life being confounded in the same symbol.” ? 

Thus Albertus Magnus traces the inflaence of congenital 
defects in the generation of metals and of animals, and Basil 
Valentine symbolises the loss of metalline character, which we 
now know is due to oxidation, to the escape from the metal of 
an indestructible spirit which flies away and becomes a soul. 
(in the other hand, the ** reduction ~ of metals from their oxides 
Was supposed to give the metals a new existence. 
the thirteenth century well embodies this belief in the analogies 
hetween men and metals, in the quaint Jines : 


~ Homs ont t'estre comme metals. 
Vie et augment des vegetaula, 
Instinct et sens comme les bruts, 
Esprit comme ange en attributes. © 


“Men have being” -constitution -like inctals: you see how 
closely metals and life were connected in the minds of the 
alchemists. 

“Who said these old renowns, dead long ago, could make me 
forget the living workl?” are words which Browning places in 
the lips of Paracelsus, and we metallurgists are not likely to 
forget the living world: we borrow its definitions. and apply 
them to our metals. Thus nohility in metals as in men, means 
tveedom from fiability to tarnish, and we know that the rarer 
metals. like the rarer virtues, have singular power in enduing 
then more ordinary associates with firmness, elasticity, strength, 
and endurince. On the other hand. some of the less known 
metals appear to be mere ** things ~ which do not exist for 
themselves, but only for the sake of other metals to which they 
van be united. This may. however. only seem to be the case 
because we as yet know so little about them. The question 
naturally arises, how can the analogies between organic and 
merganic bodies be traced? 1 agree with my colleague at the 
feote des Mines of Paris, Prof. Urbain le Verrier, in thinking 
that it is possible? to study the biology, the anatomy, and even 
the pathology of metals. 

Vheanatomy of metals that is, thei structureand framework 
1s best examined by the aid of the microscope. hut the method of 
antographic pyrometry, which | brought before you ina Friday 
evening lecture delivered in 18at, is rendering admirable service 
in enabling both the biology and pathology of metals te be 
Studied, for, just as in biological and pathological phenomena 
vital functions and changes of tissue are accompanied by 
a rise or fall in temperature, so molecular changes in metals are 
attended with an evolution or absorption of heat. With the aid 
uf the recording pyrometer we now ‘take the temperature ” of a 
mass of metal or alloy in which molecular disturbance is sus- 
pected to lurk, as surely asa doctor does that of a patient in 
whom febrile symptoms are manifest. 

It has, moreover, long been known that we can submit a metal 
man alloy in its normal state to severe stress, record its power 
of endurance, and then, by allowing it to recover from fatigue, 
enable it to regain some, atleast, of its original strength. The human 
analogies of metals are really very close indeed, for, as is the case 
with our own mental efforts, the Internal molecular work which is 
doac in metals often strengthens and invigorates them. Certain 
metals have a double existence, and, according to circumstances, 
thety behaviour may be absolutely harmful or entirely beneficial. 


' lierthelut, Les ovigines des alchintie, 1885, p. o . 

= Les Renonstrances ou le complaint de nature a Cadchimist errant. 
Auributed to Jehan de Meung, who with Guillaume de Lorris wrote the 
Reman de la Kase. M. Meéon, the editor of the edition of 1814 of this 
celebrated work, doubts, however, whether the attribution of the complaint 
de urture to Meung is correct. 

4"fa Metallurgie in France,” 1394, p. * 
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The dualism we so often recognise in human life becomes allotro- 
pism in metals, and they. strangely enough, seem to be restricted 
to a single form of existence if they are absolutely free from con- 
tamination, for probably an absolutely pure metal cannot pas~ 
from a normal to anallotropic state. Last, it may be claimed that 
some metals possess attributes which are closely allied to moral 
qualities, for. in their relations with other elements, they often 
display an amount of discrimination and restraint that would do 
credit to sentient beings. 

Close as this resemblance is, Iam far from attributing conscious- 
ness to metals, as their atomic changes result from the action of 
external agents, while the conduct of conscious beings is not deter- 
mined from without, but from within. 1 have, however. ventured 
to offer the introduction of this lecture in its present form, because 
any facts which lead us to reflect on the unity of plan in nature. 
will aid the recognition of the complexity of atomic motion in 
metals upon which it is needful to insist. 


The foregoing remarks have special significance in relation 
to the influence exerted by the rarer metals on the ordinary 
ones. With exception of the action of carbon upon iron, 
probably nothing is more remarkable than the action of the rare 
metals on those which are mare common; but their peculiar 
influence often involves, as we shall sce, the presence of carbon 
in the alloy. 

Which, then, are the rarer metals. and how may they be 
isolated ? The chemist differs somewhat from the metallurgist 
as to the application of the word ‘*rare.” The chemist thinks of 
the ‘‘rarity ’ of a compound of a metal ; the metallurgist. rather 
of the difficulty of isolating the metal from the state of com- 
bination in which it occurs in nature. 

The chemist in speaking of the reactions of salts of the rarer 
metals, in view of the wide distribution of limestone and 
pyrolusite, would hardly think of either calcium or manganese as 
being among the rarer metals. The metallurgist would consider 
pure calcium or pure manganese to be very rare, I have only 
recently seen comparatively pure specimens of the latter. 

he metals which, for the purposes of this lecture. may be 
included among the rarer metals are: (1) those of the 
platinum group, which occur in nature in the metallic state : 
and (2) certain metals whieh in nature are usually found as 
oxides or in an oxidised form of some kind, and these are 
chromium. manganese. vanadium, tungsten, titanium, zirconium. 
uranium, molybdenum (which occurs, however, as sulphide). 
Incidental reference will be made to nickel and cohalt. 

Of the rare metals of the platinum group I propose to say but 
little ; we are indebted for a magnificent display of them in the 
library to my friends Messrs. George and Edward Matthey 
and to Mr. Sellon, all members of a great firmof metallurgists. 
Vou should specially look at the splendid mass of palladium. 
extracted from native gold of the value of £2,500.000, at the 
melted and rolled iridium, and at the masses of osmium and 
rhodium. No other nation in the world could show such specimen 
as these, and we are justly proud of them. 

These metals are so interesting and precious in themselves. 
that T hope you will not think [am taking a sordid view of them 
by saying that the contents of the case exhibited in the library 
are certainly not worth less than ten thousand pounds, 


A\s regards the rarer metals which are associated with osygen, 
the problem is to remove the oxygen, and this is usually eflected 
either by affording the oxygen an opportunity for umting with 
another metal, or by reducing the oxide of the rare metal by 
carbon, aided by the tearing effeet of an electric current. In 
this crucible there is an intimate miature, in atomic proportions. 
of oxide of chromium and finely divided metallic aluminium. 
The thermo-junction (4. Fig. 1) of the pyrometer which formed 
the subject of my last Friday evening lecture here, is placed 
within the emciblé. 8, and the spot of light, c, from the galvano- 
neter, D, with which it is connceted, indicates on the screen that 
the temperature is gradually rising. Vou will observe that as 
soon as the point marked 1010° is reached, energetic action take> 
place: the temperature suddenly rising above the melting-point 
of platinum, melts the thermo-junction, and the spot of light 
swings violently ; but if the crucible he broken open, you will 
see that a mass of metallic chromium has been liberated. 

The use of alkaline metals in separating oxygen froni other 
metals is well known, [ cannot enter into its history here, 
beyond saying that if 1 were to do se, frequent references to 
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the honoured names 
be demanded.! 

Mr. Vautin has recently shown that granulated aluminium 
may readily be prepared, and that it renders great service 
when employed as a reducing agent. Tle has lent me many 
specimens of rarer metals which have been reduced to the metallic 
state by the aid of this finely-granulated aluminium: and 1am 
indebted to his assistant, Mr. Picard, who was lately one of my 
own students at the Royal Schoo) ef Mines, for aid in the pre- 
paration of certain other specimens which have been isolated in 
my laboratory at the Mint. : 

The expernnment you have just seen enables me to justify a 
statement | made respecting the discriminating action which 
certain metals appear to exert. The relation of aluminium to 
other metals is very singular, When, for instance, a small 
quantity of aluminium is present in cast-iron, it protects the 
silicon, manganese, and carbon from oxidation.? The presence 
of silicon in aluminium greatly adds to the brilliancy with which 
aluminium itself vxidises and burns.5 It is also asserted that 
aluminium, even in smal) quantity, exerts a powerful protective 
action against the oxidation of the silver-zine alloy which is the 
result of the desilverisation uf lead hy zinc. 

Moreover, heat aluminium in mass to redness in air, where 
oxygen may be had freely, and a film of oxide which is formed 
will protect the mass from further oxidation, On the other 
hand, if finely divided aluminium finds itself in the presence of 
an oxide of a rare inctal, at an elevated temperature, it at once 
acts with energy and promptitude, and releases the rare metal 
from the bondaye of oxidation. T trust, therefore, you will con- 
sider my claim that a metal may possess mora) attributes has 
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leen justhed. | Vunimum, mereever, retains the oxygen it has 
acquired with great fidelity, and will only part with it again at | 
very Ingh temperatures, under the influence of the eleetric arc in 
the presence of carbon. 

(\ suitable mixture of red lead and aluminium ways placed ina 
stnall crucible heated ina wind furnace, and in two aninutes an 
explosion announced the termination of the experiment.  ‘Vhe 
crucible was shattered o fragments. J 

The aluminum loudly protests, as it were, against being 
entrusted) with such an easy task, as the heat engendered by its 
eadation had net te be used in melting a difficultly fusible metal 
Wke chromiein, the melting point of which as higher than that 
of platiyem, 

Ttr ads otted thata metal will abstract ovygen fronsanother metal 
fthe ra denis mere exothermic than that by which the oxide 
to be decou peacd, was orginally formed. The heat of formation 
of shen. yor calanes, that of oxide of lead is 5t calories 3 se 
that night Se expected that metallic alunanium, at an clevated 
terperatuiny , weld cosdily reduce oxmle of Jead to the metalhe 
le, 

The Iwet efocrment, however, proved that the reduction of 
nade ot decd by alureaeem ie effected with explosive violence, 
the temperatire engondored by the reduction being: sufficiently 
high to voletiw the lewd,  Txperiments of my own show that 
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the explosion takes place with much disraptive power when 
aluminnin reacts on oxide of lead zz tacvo, and that if coarsely 
ground, fused htharge be substituted for red lead, the action is 
only accompanied by a rushing sound. The result is, therefore. 
much influenced by the rapidity with which the reaction can be 
transmitted throughout the mass. Ttis this kind of experiment 
which makes us turn with such vivid interest to the teaching ot 
the school of St. Claire Deville, the members of which have ren- 
dered such splendid services to physics and metallurgy, “Phey di 
not advocate the employment of the mechanism of molecules and 
atoms m dealing with chemical problems, but) would simply 
accumulate evidence as to the physical circumstances under 
which chemical combination and dissociation take place, viewing 
these as belonging tothe same class of phenomena as solidification. 
fusion, condensation, and evaporation. “They do not even insis! 
upon the view that matter is minutely granular, but in all) cases 
ol change of state, make calculations en the basis of work done. 
viewing changed ** internal energy ~ as a quantity which should 
reappear when the system returns to the imtial state. 

A verse. of some historical interest, may appeal (o them. li 
occurs in an old poem to which | have already referred as being 
connected with the Noma de fa Nose, and it expresses nature's 
protest against those who attempt to imitate her works by the tse 
of mechanical methods. Vhe “argument” runs this :— 

’ Comme miture se complaint, 
fet dit st douleur et son plaint, 
Aung sot soteur sephistiquc, 
Qut muse que d'art méechianiqne.” 

If the ** use of mechanical art” includes the study of chemistry 
on the basis of the mechanics of the atoms, | may be pernritted 
to offer the modern scheol the following rendering of nature's 
plaint ; 

“Yfow nature sighs without restraint, 
And gneving makes ber sad complaint 
Against the subtle sophistry 
Which trasts atomic theory.” 

An explosion such as is produced when aluminium and oxide 
of lead are heated in presence of each other, which suggested 
the reference to the old) French verse, does not often occur, as 
in most cases the reduction of the rarer metals by aluminium 
is elected quietly. 

Zirconium is a metal which may be so reduced. [have in 
this way prepared small quantiGies of zirconium from its oxide. 
and have formed a greenish alloy of extraurdinary strength Inv 
the ad Nition of 44 per cent. ef it to gold, and there are many 
circumstances which lead to the behef that the future of zirconium 
will be brilliant and useful, Dhave reduced vanadium and uranium 
fram its oxide by means of aluminium as well as manganese. 
which is casy, and titanium, which is more dificult. ‘Yungsten, 
in dine specimens, is also befere you, and allusion will be made 
subsequently to the uses of these inetals.  .\t present: 1 would 
draw your attendan to some properties of titanium which are ot 
special interest. Tt burns with builhant sparks in air; and as few 
of us have seen titamum burn, it may be well to burn a little tm 
this fame. [Eaperiment pertormed. } Titinium appears to be, from 
the recent experiments of M. Moissan, the most difficultly fusille 
mnctal known: but it has the singular property of burning in 
niGrogen— it presents, in fact, the only known instance of vivid 
combustion m nitrogen.! 

‘Vitanium may be readily reduced from its oxide by the aid ot 
aluminum. Here are considerable masses, sufficiently pure for 
many purposes, which | have recently prepared in view of this 
lecture, 

The other method by which the rarer metals may be isolated 
is that which invelves the use of the electrical furnace. In this 
eonnection the name of Sir W. Siemens should not In 
forgotten, Tle deseribed the use of the electric are-furnace 
m  owhich the carbons were amringed vertically, the 
lawer carbon hemg replaced by a ¢arbon crucible, and 
im $882 he melted mm such a farnace no less than ten pounds of 
Jatin during an expenment at whieh | had the good fortune 
tocassist. Vt may dainty be claimed that the large furnaces with 
a vertical carbon in which whuninitm and other metals are now 
teduced by the combined eleetrolytie action and tearing 
temperature of the ure, are the direct outcome of the work of 
Siemens. 

In the ¢levelopment of the use of the eclectic are for the 
isolation of the rare, difficultly fusible, metals Moissar stands 
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in the frent rank. Tle points out? that Deprez* used in 1849, 
the heat produced by the are of a powerful pile; but Moissan 
‘was the first to employ the are in such a way as to separate its 
heating effect from the electrolytic action it exerts. “Phis he does 
by placing the poles in a horizontal position, and by reflecting 
their heat into a receptacle below them. Tle has shown, in a 
series of classical researches, that employing Soo amperes and 110 
volis a temperature of at least 3500° may be attained, and that 
many metallic oxides which until recently were supposed to be 
irreducible may be readily made to yield the metal they contain. 
A support or base for the metal to be reduced is needed, and 
this is afforded by maynesia, which appears to be absolutely 
stable at the utmost temperatures of the arc. An atmosphere of 
hydrogen may be employed to avoid oxidation of the reduced 
nictal, which, if it is not a volatile one, remains at the hottom of 
the crucible almost always associated with carbon— forming, in 
fact, a carbide of the metal. [ want to show you the way in 
which the cleetric furnace is used, but unfortunately the re- 
ductions are usually very tedious, and it would be impossible to 
actually show you much if ] were to attempt to reduce before 
you any of the rarer metals; but as the main object is to show 
you how the furnace is used, it may be well to do77 some silver at | 
a temperature of some 2500”, and subscquently to melt chromium 


in the furnace (lig. 2). ‘Vhis furnace consists of a clay receptacte, | 
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A, lined with magnesia, Bh. .\ current of 60 amperes and 100 volts 
is introduced by the carbon poles, ¢, ¢: au vlectro-magnet, M, is 
provided to detleet the are on ta the metal to be melted. [By 


[Pias 2 


means of a tens aod mirror, 0, &, the image of the are and of the 
Molten metal was projected on toa screen. — For this purpose it 
was found convenient to make the furnace much deeper than 
would ordinarily be the case. | 

VW must not be forgotten that (he use of the clectric are hetween 
carbon poles renders it practically impossible to prepare the rare 
metals without associating them with earbon, often forming true 
earbides but it is possible in many: cases to separate the carbun 
hy subsequent treatment. Moissan has, however, apened up a 
“ast eld of industrial work by placing at our disposal practically 
all the rarer infusible metals which may be reduced from oxides, 
anc it is necessary for us now to consider how we nuy best enter 
pon our inheritance. Those members of the group which we 
have known long enough to appreciate are chromium and man- 


ganese, and these we have only known free from carbon fora 


few months. In their carburised state they have done excellent 
Service in connection with the metallurgy of steel: and may we 
not hope that vanadium, molybdenum, titania, and uranium 


. clan de Chim, et de Phys. vol. iv. 18g5, (305. 

= Comptes rendus, Vol, XNIN. 1849, p. 38. 545, F12. 

EVhe principal memoirs of Mo Moissan will be found in the Caniptes 
Fendus, Vol. Cxv. 1892, p. 1031 3 fbi. vol, exvi. 1893, PP. 347; 349) 549, 1222, 
1225, 1429 3 ébéd. vol. caix. 1891, pp. 15, 20, 9355 tbat. vol. cxn. 1895, p. 
290, ‘Uhe more unportant of the meils he has isolated are uraninn, 
Shromiunt, manganese, zirconium, molybdenum, vwngsten, vanadiam, and 
Mtiniom. “Phere is an important paper by him on the various fornis of the 
electric furnace in the tat. de Chin, ef de Phys. vol. iv. 1805, p. 365 
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will render still greater services? My objeet in this Teeture is 
mainly to introduce you to these inctals, which hitherte few of 
us have ever seen except as minute cabinet specimens, and we 
are greatly indebted to M. Moissan for sending us beautiful 
speemens of chromium, vinadinm, uranium, zirconium, tungsten, 
molybdenum, and titanium.  [Vhese were exhibited. ] 

The question naturally arises + Why is the future of their useful- 
Ness so promising 2? Why are they likely to render better service 
than the common metals with which we have long been funiliar 2 
It must be confessed that as yet we know but little what serviecs 
these metals will render when they stand alone ; we have yet to 
obtam then in a state of purity, and have yet to stady their pro- 
pertics, but when small quantities of any of them are asavciated or 
alloyed with other metals, there is good reason to believe that 
they will exert a very powerful influence. ta order to explain 
this, } must appeal to the physical method of inquiry to which | 
have already referred, 

Ii is easy to test the strength of a metal or of an alloy ; it is 
also casy to determine its electrical resistance. Hf the mass stands 


these tests well, its suitability for certain purposes is assured : 
buta subtle method of investigation has heen afforded by the 
lo 


results of a research entrusted me by a committee of 
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the Institution of Mechanical Engineers, over which Dr. 
Anderson, of Woolwich, presides. We can now gather 


much information as to the way in which a mass of metal 
has arranged itself during (he cooling from a molten condition. 
whieh is the necessary step in feshioning it into a useful form; it 
is possible to gain insight into the way in whieh a molten mass 
of a metal or an alloy, molecukurly settles itself down to its work. 
so lospeak, and we can form conclusions as to its probable sphere 
of usefulness. 

The method ts a graphic ane, such as this audience is Gumiliar 
with, for Prof. Victor lorsley has shown in a masterly way that 
traces on smoked paper may form the record of the heart’s action 
under the disturbing influence caused by the intrusion of a bullet 
into the human bedy. 1 hope to show yoo: by simitar records 
the effect. which though disturbing is offen far fram pre- 
Judicial, of the introduction of a small quantity of a foreign 
element into the * system? of a metal, and to justify a 


j statement which | made earlier, as to the applicability of 


phystological methods of investigation to the study of imctals. 
ta order that the nature of this method may be lear, it 


tf. 


aa berea that at thermometer ora pyrometer. a> 

toe case Way Geis plunged inte amass of water or of molten 
fetal, the temperature will fall continuously until the water or 
the metal hegins to become selid: the temperature will then 
remain constant until the whole mass is solid, when the down- 
word course of the tempetature is resumed. This little thermo- 
‘ynetion is plunged into a mass of gold : an electric current is. 
» popular language. generated. and the strength of the current 
ts proportional te the temperature to which the thermo-jnnetion 
is raised: se that the spot of light from a galanometer te which 
he therme-junetion is attached cnables us to measure the 
‘emperature. or, by the aid of photography, te reeerd any 
thermal ehovees that miay occur in a heated mass ef metal or 
alloy. 

I isomly necessiry for or purpose to use a portion of the long 
scale. and te aake that portion of the scale movable. Let me 
Iny to trace before you the curve of the freezing of pure gold. Ut 
will be necessary to mark the position occupied by the movable 
pet of ight at regular intervals of time dering which the gold ts 
Neer 1048 , that is. while the metal is hecoming solid. Fvery 
lime a metroname heats a second. the white screen a (Fig. $)a 
sheet of paper will bo nosed a definite number of inches by the 
veoring and handle. # ar] the position successively occupied by 
the spot of Tight, ©. will be marked by hand. 

Vou see that the time-temperature curve, v7. se traced is not 

nunnous, he freezing point of the metal is very clearly 
marked by the horizontal portion. If the gold is very pure the 
anvles are sharp, if it is impure they are rounded. tf the 
metal had fallen belew its freezing point without actually be- 
coming solid. that is. if superfitsion or surfusion had) ovcurred, 
then there would be, as is often the case,a dip where the freezing 
heyins, and then the temperature curve rises suddenly. 

If the metal is aHoyed with large quantities of other metals. 
thon there may he several of these freezing points. as successive 
uronps of alloys falloutet solution, The rough diagrammatic 
method is not suiticientl delicate te enable me to trace the 
subordinate points, brt they ave of vital importance to the strength 
ofthe metab or alloy, and photogmphy enables us to detect them 
rewlily. 

Take the case of the tin-eopper series: you will sce that as 
> mass of tin-copper alloy cools, there are at least two distinet 
freezing points. At the upper one the main mass ot the fluid alloy 
Lecame soli ; at the lower, some definite group ef tin and copper 

toms fall omt. the position of the tower point depending upen 
som position of the wness. 
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ae ordi tary spoeg necting af the Enstitudes of Mechanical 
Lngincers was held ou Wednesday and Vriday evening of 
week, \pril 24 and 26. the President, Prof “exander 2B. 
Wo Roaneds. BOS... oeetpying the chair both evenings, “The 
tollowing was dewnon the agenda of the meeting: \djourned 
dsseussion on Captiin 1, Kill Sankey’s paper on * Governing 
{Stearn Vagiaes hy Throttling and by Variable Expansion”: 
ve ** Third Keport te the Mioys hescarch Committee, by Prof. 
WoC. Roberts: Wweten. CAB. PRS... 8 Appendis on the Elim: 
wien of finpaiaties dunng the Process of making ¢ Hest Selected ” 
Copper,” by Mir. Mian Gibb: tt Appendix on the Ty rometrie 
}swmination of the Woys ef Copper and Tin” by Va. Alfred 
sens, 
trothe chs wSsion on Captian Sankey’s paper a niiber of 
yanoere poke. \s gomeral result womay be stated: that the 
oe teKon by the author am his paper was supported, vis. 
Val ter cen Jurposes. governing, by meaus of the throttle 
vilve was te be preferred 2 whilst ander other conditions vanable 
yen werrvors would have advantages over the other 
vethod. Cgptun Sables i lascountrabution impartially discussed 
both sy®tem. ot tis Peper day be takenas a good model of 
whetaniemwarot the had shed bene aidte bias being shown 
woithor 
The p@pert af Mra Roberts Wistern was) peritps of aven 
Otervetere theithewe whiel have preceded it; whilst: the 
appendions « Miers Geil and) Stansheld discussed 
apertant prot al tera Voequest hed been made that the 
Pwatrow of Wocrbetrg Tepe tine ron moteenha perosity. 
NEVER iad, WEN. ease 
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and their observations on the ** Lbeetrolysis of Glass should fe 
repeated. Ut willbe remembered that atoms of sodium were 
made to pass through elass at a temperature of 200 C. under the 
influence of the eleetie current. Lithium atoms were then made 
to follow along the tacks or molecular galleries left by the 
sodium, the lithium having a lower atomic volume and weight 
than the sodium. When potassium, having a higher atomic 
weight and volume, was substituted, i was not found possible 
tu trace out the sodium. We are thus, the author said. 
confronted with a melecular porosity which can in a sense 
be gauged. and the mechanical influence of the volume of 
the atom is thus made evident. Tt will also he evident 
that there is a direct connection between the preperties of a 
mass and the volume of its atoms, The results previously 
olitained were entirely confirmed and somewhat extended in the 
experiments the author had undertaken, “The septa, or dividing 
partitions, in these fresh caperiments, were made mostly of 
soda glass. of which thick bulbs were blown from barometer 
tube. In most of the caperiments the glass was elvetrolysed, using 
mereury and an amalgam of some metal as cathode and anode 
respectively. The temperature was from 250 te 350 C. The 
electromotive foree employed was 100 volts, and the current ue 
the case of the sodium experiments averaged abont one-thousandth 
of an ampere. and was sometimes as high as one-fiftieth of any 
ampere. When the glass bulbs were employed they soon beeame 
cracked, and the free passage of the current fused the ghiss. 
forming a well-rounded hole, In cach experiment a safety 
fuse was placed in series. ty stop the current in case ot 
Ineakage. In experiments im which sodium amalgam had 
been placed in the Inth and pure mereury outside. sodium 
passed inte the mereury te the extent of 0703 gramme o1 
ogo grain. Tone experiment, which Jasted cighteen hours. 
the amount of sodium found in the mercury was 0°01 31 gramme. 
or 072022 grain. The quantity of cleetrieny which passed 
through the ylass was measnred by the aid of an clectralytic 
cell placed in series. in whieh copper was deposited te the 
amount of o70206 gramme, or 073170 gain, Caleulating the 
number oof conlombs of electricity passed by means of the 
electrolysis of glass, the number 55 is found, and by the clectre 
lysis of copper sulphate, G2; thus showing, as well ay a rongh 
approsimate experiment could, that the passage of sodium inte: 
the mereury follows the ordinary tiw of electrolysis. Ut ts 
doubtful whether the sedium from the amalgam actually pene 
trated right through the glass: but there can he ne question 
that it replaced a considerable proportion of the sedimm which 
the glass contained, Vn attempt to pass potassinm threagh 
the same glass failed. Gold was then used. both in the form of 
amalgam and dissalyved in metallie lead. but in the latter case 
the temperature employed was, ef course, higher, No gold 
was found to have been transmitted through the glass 3 but the 
glass employed became coloured by gold. and minute spangles 
of the metal were found embedded in it. Vhe sume result was 
obtained when copper was used as an amalgam; and in this 
ease minute nodnles of copper were deposited below the surface 
of the glass, an effeet which is highly suggestive in conneetion. 
with the formation of mineral veins by carth currents, Sedium 
analyany placed inoa bulk and surrounded with mereury, but 
with no current, gave negative results, showing that simple 
difftsion did hot play any important part in the results obtained. 
Vhe fact that a current passes at all through ghiss ist proof that 
electrolytic action has taken place: se that, even if a metal be 
net actually transmitted threngh glass, the passage of a current 
indicates that sodium. potassium, or other metalic constituent 
of the ghiss, must be leaving it. and is probably replaced hy one 
oramere of the metals in the metallic bath whieh constitutes the 
anode, 

The author nest referred to an addition made to the recording 
pyremeter by means of whieh inereascd sensitiveness was ob 
auned. The galyvanometer, which affords the means of measur- 
ing the temperatures af the masses of metal or alloy under 
eXamination, may ecenpy one of two positions: il may either 
he nearer to the slit through whieh the tay of light falls npor 
the photographic plate, or it may be further away from it. 1 
will be evident that two galvanemeters may he used: simul 
tancously, with the Hight from) their tespeetive mirrers phrying 
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Through the same slit upon the photographie plate. The further 
avanometer can have a much lower resistance, and conse- 
ywently greater delicacy, than the nearer one, so that, while the 
line photographed on the moving sensitised plate from the nearer 
walvanometer night represent a range of temperature of, say, 
1500 degrees, the line traced by the mirror of the further gal- 
anometer should represent only one-tenth of this. The angular 
Weflection of the nearer mirror would not exceed the limits of 
the sensitised plate, while the mirror of the delicate galvanometer 
might traverse a far larger range. Both galvanometers would 
he connected **in parallel ~ with the same thermo-junction ; and 
obviously any portion of the extended range which it was desir- 
‘able to reflect on the sensitised plate could easily be caught by a 
suitable adjustment of the mirror on the further galvanomeler. 
If, therefore, the thermo-junction is plunged into a mass of metal 
cooling from say an initia] temperature of 1500 degrees, the 
Whole of the cooling curve could be traced by the mirror of the 
Tess delicate galvanometer, while only the portion greatly magni- 
fied would be recorded by the mirror of the more delicate gal- 
xanometer. The first curve derived from the less delicate 
walvanometer would serve as a ‘calibration curve” for that 
afforded by the other galvanometer. 

By means of diagrams exhibited on the walls of the theatre, 
adarge number of cooling curves for electro-iron were shown, 
‘care being taken that the iron was exceedingly pure. The points 
of recalescence were well shown on these curves, which may be 
studied with interest in the 7reavactfous of the Instituuion, as 
hearing on the question of allotropy of iron, which has already 
Teen fully discussed in a former report. The cooling-curve of an 
wuminium-copper alloy was also given. This was the alloy 
containing 6 per cent. of copper. used by Mr. Yarrow in’ the 
comstruction of torpedo boats for the French Government. Two 
freezing points were shown, one due to the main mass, and the 
other ata lower point due te the copper associated with the 
auminiun., ‘The pyrometric examinauon of iron-aluminium 
alloys was also treated at some length, but it would be dithent 
to give results without reproducing the enurves and the diagram 
shown. 

One feature that may be noticed. however, wis that the frees: 
ing point of iron alloyed with, say, one per cent. of aluminium, 
is but hitle lower than that of iron itself: that is to say, the 
melting point of nearly pure iren is only slightly lowered by u 
small addition of aluminium. Osmond had already shown that 
aluminium does not produce any considerable lowering of the 
freezing point of cast-iron; and the usually accepted idea that 
cast-iron or steel containing aluminium is very fusthle, inust’ be 
due to the fluidity of the metal when it is melted, 

Another interesting point was that the samples of alloys used 
in these experiments were kept for some months before being 
analysed, and it was found that during this time those which 
contained from 40 to 60 per cent, ofluminium had spontaneously 
disintegrated, and had fallen to powder. The powder was not 
oxidised, but consisted of clean metallic grains, probably result- 
ing from chemical changes which had gradually taken place in 
the solid alloy, Whether the iron and aluminium were in a state 
‘of solution or were chemically combined when molten, there can 
he little doubt that they are so combined in the metallic powder, 
Is attempts to re-melt this powder have proved unsuccesstul, which 

dnts to the formation of an infusible compound, 
Some experiments made by Mr. Thomas Wrightson to as- 


smperature, as is the case in the regelation of ice, were neat 
described. The welling was done by means of elcetricity and 
servations were taken by means of the pyrometer formerly 
escribed. The results have been communicated to the Royal 
Ociely, and tend to show that the welding of iron and the 
regelation of ice are analogous phenomena, a point of no small 
| theore Importance, 

I. Th his last report the author had called attention to the fact 
that M. .\ndré Ie Chatcélier had suggested that the prejudicial 
action of an clement is due te its forming a fusible compound 
sith the metallic mass in which it isbiddeu : while, on the other 
ind, the presence of an element which forms an infusible com. 
pund with the mass, promotes the formation of a fine grain and 
parts strength, The author did not wish it to be supposed, 
however, that the action of the added element is due solely to its 
nfusibility, or to its power of forming a fusible compound with a 
ortion of the mass which contains it: for cases are numerous 
iwhich such an explanation dees not apply. In this connection 
Be gecstion made long ago by Raoult Victet (Comptes rendus, 
BINS 
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tion, Je urged that there must be © connection between the 
wiclung-points of metals and the periodic law of Mendeléeff : for 
he showed thar for all metals there is a simple relation between 
their atomic weight, the amplitude of the movement of thei 
molecules under the influence of beat, and their melting-point. 
Pure metals with high melting-points ~such as platinum, iron, 
copper, and gold—are comparatively strong ; aid, conversely. 
metals with low melting-points zine. lead, cadmium, bismuth. 
and tine -are relatively weak, Metals with high melting-points 
must necessarily be coherent and tenacious, becatse much heat is 
required to drive their molecules apart in reducing them to the 
liquid mobile state in which the moleeules have very small co 
herence ; and therefore at ordinary temperatures much force 
must be applied to overcome the cohesion of the molecules and 
break the mass. Conversely. in metals with low melting-point. 
a small elevation of temperature will overeome the molecular 
cohesion, and render them Jiqnid—that is. will melt them. Such 
metals will be weak, the author continued, because if little heat 
is required to melt the metal, less furce will be needed to tear it 
apart. dence melting-point and tenacity are clearly connected. 
The abselute temperature of the melting-point of a metal must be 
closely connected with its atomic volume, because the former is 
inversely proportional to the rate at which the amplitude of the 
oscillations of the molecules increases with temperature; and the 
rate of increase ofamplitude at any given temperature iy obtamed 
by multiplying the ordinary thermal coefficient of linear expan- 
sion by the cube root of the atomic volume. ° 

Vrof. Roberts-.\usten here pointed out that the recent work of 
Dewar and Fleming (Philosophical Magazine, vol. xxxiv. 1892. 
p- 320) bears directly on this question, They employed vers 
low temperatures, and show that at the absolute zero of tempera- 
ure pure metals would probably offer no resistance to the passage 
of an electric current, but that the electrical resistance of alloy» 
does not diminish so rapidly with the lowering of temperature 
as in the case of pure metals. Prof. Dewar (Lroceedigs of the 
Koyal Institution, vol. xiv. part 2, 1595, p. 1) has shown, mare- 
over, that the tenacity of pure metals and’ alleys is greatly 
increased by extreme cold—that is) by the closer approximation 
of their molecules ; and this atfords additional evidence that 
metals become stronger at temperatures which are further and 
further removed from their melting-points. © 

The discussion on this paper was of a somewhat brief nature. 
the reading of the report and the appendires, together with the 
carrying out of certain experiments and illustrations, taking « 
considerable time. Mr. Wrightson also explained at some 
length his welding experiments, which, as stated, have been 
placed before the Royal Society. 5 

Prof. Goudman, of Leeds, gave some interesting particulars of 
the work upon which he has been engaged during the last two 
years in connection with anti-frietion alloys. He hacl discovered 
that these substanees must always contain a metal of high atomic 
volume, and there seemed to be a direet connection between the 
eticiency of the anti-friction of alloy and the atomic yolume ot 
one of its constituents. Tf the atomic volume of the alloy were 
small, then the frietion was enormously increased, but with high 
atomic volume it was redueed. He had produced an anti-frietion 
metal which would withstand a pressnre of two tons to the square 
inch when running at 550 revolutions per minute, the temperature 
heing 140 : that was a very remarkable result for a white metal. 
Vhe alloy used had a higher atomic yohtme than bismuth, but he 
was not at liberty then to state the nature of the substance. Ite 
wished, however, to impress the necessity of absolute purity, or 
that if there were any intpuritics, they should be of high atomy > 
volume. ; 
Mr. Blount, in referring to the author's remarks on the elvetra- 
lysis of glass. and the fact that potassimm: would nor follow 
sodium and lithium, said he would be glad of an explanation 
why gold, which had a lower atomic volume than sodiaim, should 
not have traversed the ** galleries” left in the glass by the 
sodium. 

The summer meeting of the Institution will be held in 
Glasgow. commencing Tuesday, July 30. 


ROVE COMMAS STON ON" 
POTION ORS 
ie July 15yo, a Royal Commission was appointed to inquire 
and report“ what is the etfeet, it any, of food derived tron 
tuberculons animals en haman health, and if prejudicial, what 
are the circumstances and conditions with regard te-the tuher- 
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culosis io the animal which produces that. effect upon man, 
Lord Basing was the chairman, and the other commissioners 
were: Prof. G.U, Brown, Sir George Buchanan, Dr. G. PP. 
Vayne, and Vrof. Burdon Sanderson. After the death of Lord 
Masing, in October last, the commission was reorganised with 
sir George Buchanan as chairman. The report of this com- 
mission, upon the evidence and experimental inquiries received 
since the appointment of the original commission five years ago, 
was presented lo Varliament Iast week. The general results of 
the inquiries instituted by the commissions in connection with 
the matter referred te them, will be found in the subjoined 
simunary appended to the report : 

“We have obtained ample csidence that food derived fram 
tuberculous animals cn produce tuberculosis in healthy animals. 
The proportion of animals contracting tuberculosis after experi- 
mental use ef such ford) is different in ane and another class of 
aninals: beth cammivert and herbivora are susceptible, and the 
proportion is high in pigs. Ga the absence of direct experiments 
on human subjects we infer that man alse can acquire tuber- 

tlosis by feeding upon iaterials derived from tuberculous food 
animals, “Phe actual amount of tuberculous disease among 
certain Classes Of food animals is so lane as to afford to man 
frequent occasiais for contracting tuberculous disease through 
his food. 24s to the proportion of tuherculosis acquired by wan 
through his food or through other means we can form no 
definite opinion, but we think it probable that an appreciable 
part of the tuberculosis that affects man is obtained through his 
food. The circumstances and conditions with regard to the 
tuberculosis in the food animal which lead to the production of 
tuberculosis in man are, ultimately, the presence of itctive tuber- 
culows matter in the food taken from the animal and consumed 
by the man ina raw er insufficiently cooked state, Tuwherculoys 
disease is observed most frequently in cattle and in swine, Wis 
found far more frequently in cattle (full grown) than in calves, 
and with much greater frequency in cows kept in town cow- 
houses than in cattle bred for the express purpose of slaughter, 
Tuberculous matter is but seldon: found in the meat substance of 
the carease ; it ts principally found in the organs, membranes, 
and glands, Vhere ts ceason to believe that tuherenlous matter, 
when present in meat sald to the public, is more commonly due 
to the contamination of the surface of the meat with material 
Jerived from other diseased yarts than to disease of the meat 
self, The same smatter is found in the milk of cows when the 
adder has become invaded by tuberculous disease, and seldom or 
ever when the udder is not diseased. Tuberculons matter in 
ulk is exceptionally active i its operation upon animals fed 
vither with the inilk or with dairy produce derived from it. No 
Mdoubt the largest part of the tnberculosis which man obtains 
through his foot is byt means of amilk containing tuberculous 
matter. The recognition of tuberculous disease during the life 
ofan animal is not wholly unattended with difficulty. VWappily. 
however, it can iu most cases be detected with certainty in the 
adders of inilch cows. Provided every part that is the seat of 
tuberculous inatter he avoided and destroyed, and provided care 
be taken to seve from contamination by such matter the actual 
meal substance of a tuberculous mmimal, a great deat of meat 
trom aninitls affected by tuberculosis may be eaten without ish 
te the consumer, Ordinary processes of cooking: applied ta 
meat which has got contaminated on its surface are probably 
sufficient (o destrey the harmful quality. “Phey would not avail 
to render wholesmane any piece of meat thal contained tuber- 

lous matter in ds deeper parts. dn regard te mitk, we are 
ware of the preference by English people for drinking cows’ 
walk raw <a practice attended by danger cn account of possible 
sontanination by pathogenic erganisms. Vhe boiling: of milk, 
evon fora moment, would prohably be safticicnt to remove the 
very ngerous quality ef tuberendons mil. | We note that yom 
Majesty gracious ¢ aumands do net extend to inquiry on report 
on adminitrative procedures available for reducing the amount 
ftuberculow racterial in the food supplied by animals to man, 

(owe bove enyarded such qnestions as bemg beyond ou 
province” 


THI GhOLOGICAL DIVELOPATENN FOO 
AUSTRALIA, 
ee the Findus of the Sccretary of the Austrabisian Asso. 


Gite for th Adyvanecoment of Science, we hase been 
fivoure } with a cama dete accouat of (he proceedings of the kite 
weting &t Brita, “the ton VC. Gregory. CONG. the 
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president of the meeting, took as the subject of bis address 
* The Geographical History of the Australian Continent during 
its successive Phases of Geological Development.” The subject 
afforded Mr. Gregory an opportunity for putting on record the 
knowledge he has gained trom personal inspection of a larger 
proportion of \ustialian territory than bas been explored by any 
other investigator, Weare glad to be able to give the text of 
his address. 


TPRiwivky Conxpition anp Fora or Lang, 

In dealing with the geological history of .Australia, it is cons 
senient to refer to the groups ef formation, as the scope of this” 
address is insutheient for the separate consideration of the com. 
ponent members of cach group which bas taken prominent part 
in the geographical establishment of sea and land. Like all 
histories of remote events, the evidence of what was the primary 
condition and form of the land is necessarily of very limited 
character. but same evidence does remain for our guidances 
The earliest indications of the existence of land within the limits 
of the present Austraban continent consists in the faet that many 
of the more elevated summits are composed of * granite.” which 
is certainly the oldest rock formation with which we are ace 
quainted, 

It is here necessary to state that the term: granite is used 10” 
indicate ancient or continental granite, and that the granitoid 
rocks, which are so closely allied in lithologiral aspect as to pass 
under the same designation, but are really intrusive masses off 
more recent: chite. even as date as the Perma-carboniferous 
period will be termed intrusive granite. Now the higher portions 
of the granite ranges show no superincumbent strata. while 
sedimentary beds fold round their flanks in a manner which 
indicates that the edges of these strata were formed near the 
margin of an ancient sea, above which the more elevated nyasses 
of granite rose as islands. .\s an instance of this early existence 
of land, we find on the present east coast that the granite tract of 
New England is flanked hy Devonian slates and marine beds 
of spirifer limestones in positions which indicate that thei 
deposition was in an ocean of at least 2000 feet in depth, above 
which the gramite mountains rose to an clevation ef 2000 feet. 
Adopting similar evidence as a basis for the estimation of the 
area of land at this earlicr date, it appears that there existed a 
chain of islands extending from ‘Vasimanin northerly along the 
line of the present great disiding range, between the eastern 


and western streams nearly to Cape Vork, a distance 
of about 2000 miles, and with a breadth seldom ex- 
ceeding 100 miles. In Western Australia a much broader 


area of dry land existed in the form of a granite tableland, the 
western limit of which, commencing at Cape Leeuwin, extended 
north for 600 miles, with a straight: coust-line rising §00 feet to 
1000 feet above the ocean,  Phis land had a breadth cast and 
west of about 200 miles, hut its eastern shores were comparatively 
Jow and irregular, with probably detached insular portions, more 
especially on the northern sides as the stratitied rocks in whieh 
the West Australian gold mines are worked have an exceedingly 
irregular outline where they overlay the granite, Between these 
eastern islands and the western dand, there probably existed some 
granite peaks which rose above the ocean, but the evidence is 
that (hey were pot of important area. and principally located in 
the northern parts. The remainder of the present continent was 
covered by an eccan gradually increasing: in depth trom the 
western land to the central part, and great depth continued ta 
the shores of the castern istinds. 


SEDIMENTARY DE DOSttss 


The neat step in our history is that the natural decomposition 
of the granite, both terrestrial and marine, supplied matert:l for 
sedimentary deposits: and we find a series of inyperfectly stratie 
fied grit rocks, together with schists and slates, the former the 
results of the deposition of the coarser drifis, and the latter the 
more gradual deposit af the finer particles. “These rocks, which 
are chased as Laurentian, Cambrian, and) Silurian, did not exe 
tend far from the eastern iskinds, and are principally developed 
in Queensland to the north and in Vietoria to the south, but, 
being of marine formation, they dil not then materially affect 
the geographical configuration, Chough they are importint features 
ofthe present time, and are the chief sources of our tin mines 5 
and silver, lead, and copper also exist in sufhcient quantity 10 
affind prospect of future industrial suecess, There is also a 
marked characteristic in the alundant vecurrence of fhior spar, 
which is am eseeedingly rare mineral in the Jater formations. 
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) while gold does not oceur in important quantity except In its 
upper or Silurian strata in Victoria. Near Zilmantown (lat. 
517° 20'S., long. 144° 30° E.) there are interesting developments 
: of these rocks, which now form steep ranges with Hat-bottomed 
valleys, in which coralline limestone of the Devonian period rests 
unconformably, and in places rises abruptly several hundred feet, 
presenting the form of ancient coral reefs, such as now exist on 
the great Barrier Reefs. In fact, they indicate that at some re- 
mote time a passage existed from the east coast to the southern 
part of the Gulf of Carpentaria, under similar conditions to those 
of the present Torres Straits, and that the subsequent elevation 
of the land has now placed it more than 500 feet above sea- 
level, This description of the present state of these rocks ts, 
however, a digression in regard to geological sequences of the 
early period. 


MORE FAVOURABLE CONDITIONS. 


The Cambrian and Silurian period was succeeded by the 
Devonian, during which there is little evidence of any great 
viriation in the limits of the sea and land, but organic remains 
show that the conditions were becoming more favourable for the 
<levelopment of marine life. The rocks consist principally of 
fine-grained slates, which must have been deposited in a deep 
sea, and in some places the now visible sections indicate a thick- 
ness of 10,000 fect. 

The upper strata connected with the Devonian series have 
been classed hy geologists as belonging to the Permo-carboni- 
ferous, nn account of the marine fossils which have been found 
in the Gympie series of rocks. Some difficulties, however, arise 
in regard to the identification of Australian rocks with those of 
Enrope on the sole basis of the occurrence of nearly the same 
Species of mollusea, and it may be remarked that in Central North 
«America the appearance of fossil mollusca and plants, which 
would in Europe indicate a definite horizon, often occurs in 
rocks which lithologically and stratigraphically are of an earlier 
slate ; and the same conditions of the earlier appearance of species 
and genera seem to obtain in Australia, and if ultimately estab- 
lished would clear away many of the existing difficulties in the 
comparison of .Australian and .American fossils with those of 
Europe. Accepting the classification of the Gympie rocks as 
Permo-carboniferous, there was no important alteration in the 
geographical imits during the Devonian period, or in the earlier 
Permo-carboniferous Gympie beds, but shortly after this thers 
were very decided variations in both the area and altitude of the 
land. The whole of the present continental area was raised 
sufficiently to lift large portions of the previous sca-bottom above 
its surface. The principal elevation was on the eastern coast, 
where the rise must have been several thousand feet ; while on 
the west it was less pronounced, though the area added to the 
Jand appears to have included nearly the whole of what is now 
Western Australia, And in regard to the intervening space be- 
tween it and the eastern ranges there is only the negative 
evidence, of no later marine deposits to indicate that it also was 
stbove the ocean. Although the general elevation of the conti- 
nent appears to have been quiescent in the western and central 
parts, there were violent disruptions on the eastern coast, and 
the strata were apparently crushed by a force from the east which 
lifted them into a series of waves showing the faces of dislocation 
to the east and strata sloping to the west, the most easterly wave 
being near the present coast-Hne, and the succeeding waves more 
gradual as they recede to the west, both in angle and height, 
until they merge into the level of Central Australia. 1t is also 
probable that the South Australian range was also the result of 
this compression, causing the strata to rise in abrupt masses on 
an axis nearly north and south. It was at this stage of disruption 
and elevation of strata that the more important auriferous 
<leposits of both the eastern and western parts of the continent 
were formed, and these may be divided into two classes —true 
fissure veins, or lodes, in which the deposits of ore are found filling 
fissures in the slate strata, and generally nearly vertical : and floors 
of ore which occur in sheets dipping at a less angle from the 
horizontal than the vertical, the including rock being of erystal- 
line character, being, in fact, intrusive granites. The dip of these 
sheets of ore is in the direction of the huge dykes of intrusive 
rock in which they occur. 


AURIFEROUS Depostts 1X Lopes. 


Vhere was not only great disruption of the strata, but igneous 
rocks forced themselves into the fissures in the sedimentary beds, 
and the resulting metamorphism of the adjacent rocks increased the 
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confusion, as beds of slate may be traced through the transforma- 
tion of their sedimentary character, by the reerystallisation of 
their component elements into divrites having that peculiar 
structure of radiating crystals whieh usually charactense rocks of 
voleanie origin. As regards the auriferuus deposits in these 
lodes, it appears that first simple fissures were filled with water 
from the ocean or deep-seated! sources ; hut ij cither ease the 
powerful electric currents which continually traverse the earth's 
surface east and west met resistance at the lines of disruption, 
and electric action being developed, the mineral anil metallic 
salts in the water in the fissure and the adjacent rocks would be 
decomposed, and the constituents deposited as elements, such as 
gold and silver, or as compounds, such as quartz, ealcspar, and 
sulphide ofiron, all which were in course of deposit at the same time 
as the angles of the erystalseut intoeachother. ‘There have been 
many speculations as to the source from which the gold was de- 
rived, but that which hest accords with the actual conditions is that 
the metal exists in very minute quantities in the mass of the adjacent 
rocks, from which it has been transferred through the agency of 
electric currents and the solvent action of alkaline chlorides, 
which dissolve small quantities of the precious metals, and would 
be subject to decomposition at the places where fissures caused 
greater resistance to the electric current. One remarkable cir- 
cumstance is that the character of the rocks forming the sides of 
the tissures has an evident influenee on the richness of the ores 
in metals where lime, magnesia, or other alkaline compounds, or 
graphite, enter into their composition; the gold especially is 
more abundant than where the recks contain silica and alumina 
only. 
QUEENSLAND’S TESTIMONY. 

In Queensland, Gympie affords some instmetive examples of 
fissure lodes. In some, large masses of rock have fallen into the 
fissure before the ore was deposited, and have formed what 
miners term ‘‘ horses,” where the lode splits into two thin sheets 
to again unite below the fallen mass. The Mount Morgan mine 
may also be cited as a ease where several fissure lodes rise to the 
surface in close proximity. The ore was. originally an auriferons 
pytites, but the sulphide of iron was largely decomposed, leaving 
the gold disseminated through the oxide of iron. In other cases 
the sulphur and iren have both heen dissolved out, and left 
cellular quartz, with gold in the cavities or as fragments of gold, 
mixed with minute crystals of quartz, presenting the aspect of 
kaolin, for which it has been mistaken. The auriferous deposits, 
which occur in the intrusive granites, appear under conditions 
differing from the tre lodes in sedimentary rocks, as the intmsive 
granitoid rock forms dykes which fill fissures in the older true 
granites, and also cut through the sedimentary slates. It bears 
evidence of intrusion in a state of fusion, or, at least, in plastic 
condition and subsequently crystallised, after which there has 
been shrinkage, causing cavities as the sides of the dyke were 
held in position by the enclosing rock. The vertical shnnkage 
being greater than the horizontal, the eavities were nearer the 
horizontal than the vertical, and being afterwards filled with ore, 
formed what are called “‘ floors,” one characteristic of which is 
the tendency to lenticular form, or 2 central maximum thickness 
with thinner edges. The Charters ‘Powers goldfield exhibits a 
good illustration of this class of auriferous intrusive granite. 
Here the intrusive granite appears asa dyke of great thickness, 
exceeding a mile, with a length of twenty miles; the rock is 
well-crystallised quarts and felspar, with very liule mica or 
hernblende. One shaft has been sunk 2000 feet to a floor showing 
gold, and similar to the floors that outcrop on the surface. The 
dip of these floors is north, about 30 degrees from the horizontal, 
and the strike across the direction of the dyke. There are, 
however, no good natural cross-sections, as the watercourses are 
small, so that the length and breadth have to be estimated to 
some extent by the character of the soil derived) frem_ the 
decomposed rock, it being more fertile than that of the other 
rocks in the locality. he exploratory shafts which-have been 
sunk are in positions seleeted for the purpose of reaching known 
sheets of ore at greater depth, or under the impression that the 
ore deposits were true fissure lodes, and would have extension in 
the direction of the «discovered outcrops, and therefore not 
calculated to extend our knowledge of the auriferous deposits. 
The most instructive instance of the oceurrence of auriferous 
intrusive granite saists in the valley of the Brisbane River, near 
Eskdale, where a granitoid dyke, fifty yards wide, cuts through 
a slate hill for a distance of three miles, and in places shows thin 
sheets of quartz containing gold ; the strike ts at right angles tu 
the length of the dyke, and the dipis 30 degrees. Some of the 
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rt shee:s have veen traced across the dyke to within an inch of | the moisture from the Pacific Ocean. and resulted in a moist 


we slate which cach sesit. but there is ne trace of any variation in 

the sedimentary slate opposite the end of the quartz... small 
wétercourse cuts through the dyke and exposes arsemieal pytites 
and fron oxide. with small particles of gold. .\ mere accessible 
nstance of intrusive granite is exposed in the cutting for the 
ywash of the Brisbane Waterworks, at Unoguera, where the 
Jreos mock has intnided between the strata of the slate. 


PERO VRBONTEEROUS Kooks. 


Prom the middle to the close of the Permo-carboniferaus period 
he dry hand teemed with veyetation, of which the Lepido 
lendron was a conspicuols type, along the castern division, for 
hough this plant was most abundant in Queensland. it ts also 
ound in Victoria, and on the Vhilips River, in West Australia, 
where the Later Purmie-carboniferous rocks are found on the south 
‘oust, eXtending from Albany eastward to Lsraclite Bay. forming 
he Stirling Ravge. with an elevation of 3000 feet, the Mounts 
Barren, amd Russell Range, The age of these reeks is 
ictermined hy the occurrence of large fraginents of carbonised 
evctalion, the uspect of which closely resemble Lepiduden- 
Iron stems. This formation is limited to the coast district. 
ts. ata distance of fifty miles inland, the granitic plateau as 
reached with its partial colouring of Devonian slates. On the 
worthern coast the Vermo-carboniferoms rocks are developed in 
the valley of the Victoria River for a hundred miles from the 
xo. Mse on the Kimberley goldfield, to the sonmth-west of 
Verteria. 


GhOGRALHICAL FEATURES. 

The geographical features of this period appear. te have been 

continent somewhat simikir in form te that of the present 
Australia. There was an elevated range along the cast const 
shich attracted moisture, and a climate favourably to vegetation, 
nd alse by repud degradation of its rocks supplicd suitable soil 
vr trupical growth, “The central interior was net favoured by 
cuch ao climate. and there are few taces of either deposit, or 
venudation. Vhe western interior enjoyed a moderate rainfall, 
nd the detritus was carried down towards the north and south 
masts, where it was deposited in regions where the carbentferous 
hora flourished. themgh not to the sune deyree as in Mast 
Austral, where it laid the foundation of the great coaltields of 
New South Wales and Queensland, 


PURUHER EDRV AION Of CONTINENT. 


\beut the end of the Peheovoic or the commencement of the 
Mesevoi periods there appears to have heen a further elevation 
the continent. especially in the eastern part, for theugh in 
tany places the deposits of the strita show Vitde interruption, 
roothers there has been considerable disturbance snd uncen- 
mhgity of sticcession, with andications of an increase in’ the 
vation af the Mind. which, with a contingent inerease of min 
I. abeouats for the Tuxuriont growth of the carbonaceous tera 
ad its extensiom much further to the west, “Uhe artesian bores 
which have becn made show that the cretaceous beds rest en the 
arbonaecows et oa depth of 2000 fect below the present ocean 
vel, wel the fresh-water beds ef the coal series are not 
han 3000 feet in thickness. showy that the tecrestrid Jevel of 
he fountains has been decreased 5000 feet. or. in other words, 
hcy were 5000 fee Ingher during the Mesezinc pertod., On the 
western coast the elovatien is netse well defined. bat dhe hud 
wes at a preatar Height abose the oecan than at present, as 
regivent of comband its accompanying nines have been 
hod up trom the deep sea. and may be found embedded in 

be Tertaury ihe tones af the coast, “There is tus proof that 
westenast the hind extended térther, and was covered with 
Yeeeralin fr shewater dora ofthe coal period s but this aresis ios 
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Wreerge To ard, teking: nto Consideration the great depth of 
oat) oor this oefst, the height of the hud must) hive 
ewlee] ite prmwent level by ac thousind feet. EP sanuning the 


drooed the present Awstralian coast, oven 5eod feel 
ly coflorenec om the lamis of the west, sonth, and 


wen che pil 
wold mike | 


US | Mu fetoon the nacth wand east the dand would 
ster feothe Cat Uerrier Keef.  Capue wonld have been 
tome), amc cr Ye Nrafine Seacand Tsland of Timer onght 
vel V hinge b ww nthe Tatas et 2 pa tee doy 
POPP AEN cop ND TP NIEN, 


mf the eet coast world be conuceted 
nd form q tater deent series of summits of 
Dhaeictien thet must have orrested 


Vite £ a 
Sc a 


cley 


vote t 


aca fet tq cree Gee 


tropical climate, well ealewlated to support the lisuriant growth 
of the vegetation of the coal period so far as Mast Austraha was 
affected, though it might also have had the effect of rendering 
the climate of Central and West Australia so dry as to render 
the land a desert during the continuance of this carbonaceous 
peniod. Mast Australia has thus, on its lower levels. accumulated 
stores of fuel for use in ages leng subsequent. The luxuriant 
vegetation necessary to the production of coal was limited to 
the area east of the rgoth meridian. eseept ina portion of South 
Australia, which seams to have been favoured hy the overflow of 
some large rivers draining the western slopes of the Great Range. 
and had their outlet through Spencer's Gulf. The vegetation 
of Nustralia at this period. however well adapted for the forma- 
tion of coal deposits. was not such as in the present would 


be sniteble for the maintenance of mammalian life, as it 
consisted oof ferns. cyeadea,  palus, and pine-trees, _ of 
which only the Arancaréa ABrdwéllié has |e a living 


representative, and its siheified wood fram the coal formation 
presents esactly the same strucdire as the ree now growing on 
the ranges. Australian geography underwent little change 
during the Mesezuic period. but at (he commencement of the 
Cretaceous a general subsidence of the whole continent: began, 
The coal deposits ceased. and a fresh-water deposit known as 
the Kolling Downs formation accumulated. the constituents 
being soft shales, which in the earlier period supperted a growth 
of ferns and pine timber. The Jand continued to subside amtil 
the ceean invaded a large portion of the lower lands, but only 
as a shallow sea. oer possibly in the form of estuaries, as_ the 
fresh-water vegetation appears intercalated with marine lime- 
stones containing Ammonites and other mollusea of the Cretaceous 
epoch. 


Tuk CReTAcKOtSs Paton, 

The depression during the Cretaceous period must have been 
gradual and of long continnanee, The ocean apparently first 
covered the land near the Great Mustvalian Bight ou the south, 
and Arnhein’s Land on the north, as in cach of these lecaliges 
there are extensive deposits of thick bedded hmestones, which 
may have continuity across the continent under cover of the 
terruginous sandstones of the latter part of the epuch, On the 
st coast the ocean rese from: 100 feet ta 200 feet above its 
present devel in Queensland. as the margin of the Cretaceous 
rocks is visible close to South Brisbane, and there is a helt along 
the coast from Point Danger to Gladstone. further north there 
are extensive patches of Desert Sandstone belonging to this 
period, (hongh the designation seems to have been applied to 
two distinet beds of sandstone, one helmying to the elose of the 
Mesozoic, and the other to the hist part ef the Cretaecous, 


GREVI DEPRESSION UND ERE PTTONS. 

Ultimately the dry Tand was reduced to the caster ranges. 

from Cape Howe northerly to lat. 1g 3 the eastern side nearly the 
same as the present coast line. and extending from too to 300 
niles westerly, while the Mount Lofty Kange in Senth Mustratia 
existed as an island. “This great depression was accompanied Dy 
dislocations of sata and alse the eruption of porphyritic masses, 
the age of these eruptions being easily determined as they rest 
on the [pswieh coal strata, Vt Mount Flinders the ase of die 
Mountain consists of coal shales with abundant impressions of 
Fi fleréx. while there is amore insauetye dastinee near Tevied 
nook, whete in a deep ravine there is a dyke of porphyry 
cutting Chrongh a hed of carbonaceous shale with /rcofterts and 
the silicitied stems of pine-trees embedded, The dyke itself is 
dark-colourctl and highly crystalline, Tat where it spreads out 
into a flat sheet om the tap of the hill it assumes the same 
appearance as the dight-colowred porphyry of Brishane.  Uhis 
porphyry forms the Glass-house Mountains, whieh are so con 
spieucus frou the catranee ot Moreton Bay, and alse Maunts 
Warning, Leslie, Vieroon. and Barney. 

The Central and western parts of the contincat were almost 
entirely sulmetged in the ocean, but net tomy great depth, as 
the higher gumite peaks of the north-west da net show traces at 
submergence. theugh the sedimentary deposits approach closely 
to their bases, Whe Stirling and Mount Barren Ranges on the 
south coast were anly partially covered, as there is an aucient 
sea beach on the south side of aniddle Viaun€ Barren, about 300 
fect above the present sea-level, “The interior tablehind, though 
now of preater altitude than Mount Barren, was submerged, is 
evidenced by the extension over the whale of (he rest of West 
Austialie of sett sandstones and vlavstones in which sall and 
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gypsuin are of common occurrence. On the northern coast the | 
Submergence was greater, as the sandstones and shales have a , 
thickness of more than a thousand fect. 


Tue CRETACEOUS DErostrs. 


One characteristic of the later part of the Cretaceous deposits 
is that in the lower part they consist: chiefly of white, blue, and 
pale red shales, which readily disintegrate, hile the upper 
portion consists of variegated sandstones of a harder character, 
with a comparatively thin covering uf ferruginous coneretionary 
pebbles or nodules, often with a nucleus of organic origin. = On 
the west coast (latitude 29°), on Moresby’s HFlat-topped Range, 
these features are well developed, and in the upper part a 
bed of limestone, containing Ammonites and other mollusea of 
the Cretaceous series. And it was from this locality that the first 
proofs of the existence of the Cretaceous formation in -\ustralia 
were furnished to Prof. M*Coy. Closely associated with these 
limestones are ferruginous sandstones, containing casts of large 
accumulations of fragments of wood and vegetahle débris, such as 
ynay he found after floods on the margins of rivers, indicating an 
estuarine system, where fresh and salt water alternated. 


AUSTRALIA AN ISLAND. 


The Mesozoic period closed with .\ustralia reduced to the aren 
‘of a large island on the east coast and some small islands on the 
south-west and north-west of the present continent, and then 
the connection with Papua was severed 


NEW ELEVATION. 

Karly in the Tertiary period a new elevation of the land 
commenced, but the rise was not attended by any great dis- 
turbance of the strata, as in almost every instanee where the 
Upper Cretaceous rocks remain they are remarkable for their 
horizontal position. The elevation of the continent on this 
ecasion was nearly equal in all parts; the ultimate altitude was 
at least 500 feet greater than at present, and the geographical 
effect was that Australia assumed nearly its present limits. 

PRATURES OF CHE CONTINENI, 

The features of the continent at this time appear as high ranges 
‘on the east coast and a nearly level tableland extending to the 
west coast, but the whole of the interior with a general incline 
towards Spencers Gulf. Short watercourses flowed direct to 
the sea, but far the greater area was drained by much longer 
streams towards Spencer’s Gulf, while a secondary seres 
eccupied the basin of the Murray and Darling Rivers, The 
climate evidently differed greatly from that now existent, as the | 
denudations of the tableland removed tracts of country many 
hundreds of square miles, each forming immense valleys bounded 
by flat-topped hills and ranges representing the marginal 
remnants of the original surface. Enormous quantities of the 
finer-grained portions of the degraded shales must have been 
swept into the ocean by the rivers, but the coarser sands have 
been left in what is now the desert interior, where the wind 
drifts it into long steep ridges of bright red sand, having a 
northerly direction near the south coast, but spreading out like 
a fan to the cast and west in the northern interior. : 


VALLEYS AND RIVER SystEMs. 

The interior rivers formed a grand feature of the country so 
long as the rainfall continued sufficiently copious to maintain their 
flow, but in the arid climate which now obtains it does not even 
compensate for the evaporation. The river channels have been 
nearly obliterated, and some parts of the wider valleys changed 
to salt marshes or lakes, such as Lakes .Amadeus and Torrens, 
while the entrance to Spencers Gulf is choked with sand. 1t 
was during this period when the great valleys of the river 
systems were being excavated that a great proportion of the 
outbursts of volcanic reck in the form of basalt oceurred. The 
age of these basalts is established by their superposition on 
eretaceons rocks. Thus, at Roma, the Grafton Range is a mass 
of basalt, resting on the cretaceous sandstones and shales. 
Mount Bindango is a similar instance. On the Upper Warrego 
there is a deep ravine through cretaceous rocks partly under- 
mining a basaltic cone, On the Victoria River a large basin 
has been eroded in the cretaceons rocks and then several hundred 
square miles flooded by an eruption of basalt, throngh which 
watercourses have cut instructive sections, showing the subordin- 
ate sandstones baked and fused by contact and the cracks filled 
dy the covering basalt. 

It does not appear that the eruption of basalt has materially 
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affected the geopraphical outline of the coast, but there were 
considerable variations of level and important tracts of fertile 
country formed by the basaltic detritus, such as Peak Downs and 
Darling Downs.in Queensland, and to the west of Melbourne in 
the south. 

LARGE JANIMAL PERIOD, 


It was not till after the convulsions which attended this out- 
flow of basalt, and lakes, marshes, and rivers had been formed, 
and produced a Inxuriant growth of vegetation, that the gigantic 
marsupials gave any decisive evidence of their advent, as their 
fossil remains are found in the drifts of watercourses mixed with 
basaltic pebbles and detritus. The pbysical conditions of the 
country during the period of the Diprotodon, Notutherium, and 
associated fauna, differed materially from that which now sub- 
sists, for the structure of the larger quadrupeds would render 
them incapable of obtaining a subsistence from the short herbage 
now existing in the same localities, and it is evident that their 
food was of a large succulent growth, such as is. found only in 
moist climates and marshy land or lake margins. This view 1s 
also supported by the fact that on the Darling Downs and Peak 
Downs the associated fossils include crocodile and turtle, so that 
what are now open grassy plains must have been lakes or 
swamps. into which the streams from the adjacent basaltic hills 
flowed, and, gradually filling the hollows with detritus, formed 
level plains. 

Exorstovus RAINE ALLS. 

That this gradual filling up of lakes actually oceutred is shown 
hy the beds of drift which are found in sinking wells and in 
sections exposed hy erosion of watercourses 3 but in all these 
instances there is evidence that the ancient rainfall was excessive. 
as even our present Wettest seasons are inadequate to the removal 
of the quantities of drift which have been the result of a single 
flood in the ancient period. in the ridges around the lakes 
there existed a forest growth, as many species of opossum have 
left their bones as evidence ; but the timber evidently differed 
from the present scanty growth of cuealypti. Whether the same 
abundant rainfall extended far into the western interior is uncer- 
tain, but the rivers evidently maintained a luxuriant vegetation 


adapted to the sustenance of these gigantic animals, as the dis- 


covery of a nearly complete skeleton of Diprotodon on the shore 
of Lake Mulligan, in South .\ustralia, shows that these animals 
lived im this locality, as it is not probable that their bodies could 
have floaied down the Great River which drained the interior of 
the continent through Lake Eyre. 

ANODVHER CHANGE. 

It iy evident that the climate gradually became drier, that the 
rivers nearly ceased their flow, and the lakes antl marshes 
beeame dry land, while the vegetation was reduced to short 
grasses that no longer sufficed for the subsistence of the huge 
Diprotodon and gigantic kangaroo, though sume of the smaller 
may still survive to keep company with the dingo, who, while he 
left the impressions of his teeth in the bones of the Diprotodon, 
has shown a greater facility for adapting himself to altered con- 
ditions. 1s this the survival of the fittest? 1t was in these divs 
that some of the rivers flowing direct to the coast ent through the 
sandstones into the softer shales bencath, and hy their erosion 
formed considerable valleys bounded by rocky cliffs, and when 
the land was subsequently depressed the sea flowed im and 
formed inlets, of which Sydney Harbour and the entrance 
to the IHlawkesbury River on the east coast, Port Darwin and 
Cambridge Gulf on the north-west. and the Patlinup River on 
the south-west of the continent may be cited as examples. 

CONCLUSION. 

> This Australia, after its tirst appearance in the term of a 
group of small lands on the east, and a larger island on the west, 
was raised at the close of the Pakvozvie period into a continent 
of at least double its present area, including Vapna, and with a 
In the Mesozoic times, alter 
a grand growth of vegetation which formed its coal beds, it was 
destined to be almost entirely submerged in the Cretaceous sea, 
but was again resuscitated in the Tertiary period with the 
geographical form it now presents. Thus its chmate at the time 
of this last elevation maintained a magnificent system of rivers, 
which drained the interior inte Spencer's Gulf, but the gradual 
decrease in rainfall has dried up these watercourses, and their 
channels have been nearly obliterated, and the conntry changed 
trom one of great fertility to a comparatively desert intericr 
which can only be partially reclaimed by the deep bering of 
artesian walls. 
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ONITEASTITY AND EDUCATIONAL 
INTELAAGIENCE. 

Campripet. The preliminary resclutions in reference te the 
admission of graduates of other Universities to courses of advanced 
study and research were passed vem. con, by the Senate on April 
25. The Syndicate for the purpose will now proceed to frame 
the detailed regulations for carrying the scheme into effect. 

An Exhibition of fifty guineas a year for three years is offered 
by the Clothworkers’ Company for the encouragement of Physical 
Science. Candidates must he non-collegiate students of onc 
terin’s standing, or persons nel yel in residence who propose to 
become non-collegiate students next Octaber. ‘The examination 
will be held west July. Information as to conditions, &e.. may 
be obtained from the Censor. Fitzwilliam Tall, Cambridee. 


SOCIETIES AND ACADISNES, 
PARIS. 


Academy of Sciences, April 22.—M. Marey in the chair. 
(in the effects of the air carried below. without gyration, in the 
intentor of Lempests. water-spouts., aud tornados, by M. TL Faye. 
The author shows that water-spouts are of the same type as, though 
ona smaller scale than, cyclones and typhoons. Ie illustrates 
hy an eaperiment the character of the air-movements in the case 
ofa water-spout. .\ gyratory movement at the base of a cloud 
eause’s the formation of a descending cone which has no cftect 
Lelaw until the apes reaches the ground or water, when the air 
trom above carricd dows in the centre of the cone escapes with 
violence in every direction. “The phenomenon consists then of 
an interior comparatively calm core, duwn which proceeds air 
from the upper regions, and this is surrounded by a shell of cloud 
having a rapid rotatory motion. The analogy of the air-move- 
ments in cyclones and typhoons is brought out by a detailed 
consideration of (1) a storm encountered by the corvette 7 gc. 
(2) a typhoon which passed centrally over Manilla Observatory 
on October 20. 1882. The calm colunm in the latter case was 
much hotter (tU) and drier than the surrounding shell of storm : 
the direction and force @ the wind, temperature, and humidity 
Were continuously registered, and completely bear out the 
explanation advanced, Ou anew type of wells in the granitic 
rocks of Sweden, by M. Nordenskiold. These are artesian 
wells bored to a depth of from 30 to §0 metres in- solid 
crystalline rocks in the hepe of meeting with water coming 
through horizontal cracks expected to oceur in the mass 
owing tu the variations of temperature suffered by the 
surface portions. Such cracks supplying sweet water have 
invariably been encountered at a depth of 33 to 35 metres. On 

new deposit containing uranium, by VW. Nordenskiold. A 
vraniferous Stbstanee giving nitrogen (sce ** Notes,” po S). 
Crystals forming at the bottom of a solution af greater specific 
gravity than themselves, by M. Leceq de Boishaudran, The 
inverse effect fo that previously described by the author, where 
substances were shown to erystallise under some circumstinces 
at the topef solutions of less specthe gravity Chan the crystals. 
Crystals of sordmim sulphate, Noating: on a solution of sodium 
onide Stturated with the sulphate. yradually disappeared, re- 

rystallising, aroural a sulphate crystal previously fixed at the 
hottom of the salution. “Vhe same phenomenon occurs with ice 
moadilute ammemacal solution, “his action depends on small 
tenperature wtriitiogs, as previously explained. Every alge 
litical surface may be deseribed by means of an articulated 
yotem, by Mo. Kernigs. Qu curves of the tourth class, by 
M. Goorges Thitibert. On the dilitation of water, by M. 
seplowd de annoy. “Phe author discusses the dilatometer 
wohel of taking the expansion af water, sat Gabulates his 
colt wh three instrament, \V teble is then given comparing 
the vaea® reats with Roscta’s valnes, and with the correspond 


ives qpeaotet calcubtted: from Qiese values for the sume tem 
mature hy th: gir thermometers Specific heat and boiling 
antef colo. by Mo J. Ville. Above tooo (the mean 


af heet fen ohite increases dinearly with the temperncure, 
ay 


at ( 94558 Oro00Nbf, 2050 caloriesare paven up by Tyran 
tor Iecrte@olte tra the volitdisation fempenitire too, 
D8 tet retire otc oalotion sast therefore be 36007) beleetric 
Meee ete conte ted two metals, by Me Edewiid Branly. 
Tt we ®heowse Cheet rhavw jeartaf phietals, such as copper vine, 


Weve Wo contart nodetans, whereas ether pairs, lead aluminium, 
berdoren, Grand, tyiron, branuth-iren,  bisnanath-alu- 


mini fae we tate. ave an clertac econtaet resistance. © On 
4 optical nuth bt cf tly al Ara currents, by Mb Ne 
RO NS Fl, WL. 52 
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Vienchon. On photography in natural colours, by the indirect 
‘method, by MAL Auguste and Louis Lumiere. Several negatives 
are prepared with differently coloured sereens, and each is used 
to print off ina layer of the appropriately tinted bichromated- 
velatine. Molecular rotation and molecular deviation, by M. 
Ph. A. Gaye. -On some derivatives of quinone-diorthoamido- 
benzoic acid, Cyl 1.O.(N11-Cg)1y-COgl Da. by MM. J. Ville and 
Ch. Astre.—Remarks on the pars futernedia of Weisberg, 
by M.A. Cannicu. On the absorbent power of the bladder in 
man, by MM. A. Pousson and C. Sigalas. Healthy vesical 
epithelium is impermeable in general, bul absorption may take 
place (1) when the subject with a healthy bladder requires ta 
void its contents, the urine then bathing the prostatic portion of 
the urethra: (2) when the vesical epithelium is altered. —On the 
seat of the colouration of brown oysters, by M. Joannes Chatin, — 
On the presence of a diastase in ans cassés, by M. G. Gouirand,. 
Erratum. \n the last report. p. 622. line 19 from bottom of 
second column, “left-handed” curves should read ‘tskew” curves. 
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LEE PY CANTES. 

The Pygmies. By A. de Quatrefages. ‘Translated by 
Frederick Starr. (London and New York : Maemillan 
and Co., 1895.) 

5 a surprise was expressed when Prof. de Quatre- 

fages was appointed, in 1855, to the chair of 

Anthropology in the Museum of Natural History at 

Paris. He was then forty-five years of age, and had 

acquired a considerable reputation as a zoologist, but his 

published original researches related only to the lower 
marine forms of animal life. Thenceforward, however, he 
devoted himself with great energy and suceess to the 
cultivation of the subject under his special charge, and 
the great development of the collections in the Museum 
and the numerous contributions to the literature of the 


| 


natural history of man, which he continued to make | 
almost up to the time of his death, three years ago, at the | 


age of cighty-two, abundantly justified his selection for 
the post, It is true, that during the greater part of this 


time he had the advantage of the assistance and har- | 


Monious co-operation in much of his work of M. E. T. 
Hamy, who has naturally succeeded to the chair. 
The work now under notice, which has just appeared 


inan English form, was originally published in 1887, as , 
ae . . . 6 | 
one of the “ Bibliothéque scientifique contemporaine,” and - 


is essentially popular in its character. 
giving an account of the wide-spread belief among the 
more cultivated nations of antiquity in the existence of a 
race or races of human beings of exceedingly diminutive 
stature, who dwelt in some of the more remote and un- 
explored regions of the carth. The seattered notices of 
these people, called Pyguies by the Greeks, tound 
in the writings of Homer, Aristotle, Herodotus, Ctesias, 
Pliny, Pomponius Melo, and others, are cited and com- 
mented upon. Aristotle places his pygmies in Africa, 
near the sources of the Nile, and Herodotus gives 


4 circumstantial account of their existence near a 


It commences by | 


river now generally identified with the Niger, while 


Ctesias describes a race of dwarfs in the interior 
of India. Whether these legends were merely the 
offspring of a fertile imagination, or whether they had 
a solid foundation in fact, may be still an open question. 
Our author is convinced that the latter view is correct, 
and devotes the greater part of the work to the task of 
collecting all the reliable information upon the existing 
races of people of diminutive stature who inhabit the 
regions of the earth in which the pygmies of the ancients 
were supposed to dwell, and to the endeavour to har- 
monise the scanty notices of those old writers with the 
facts as now shown by scicntific investigation. 

A considerable portion of the book is given to an 
aecount of the characteristics and culture of that singu- 
larly interesting race, the natives of the Andaman Islands, 
which is naturally taken mainly from the observations of 
Mr. E.H, Man. These people Quatrefages persists in 
calling * Mincopies,” although it has long been shown 
that the name ts quite unknown in their own language. A 
chapter is then devoted to showing that people having the 
general physical characters (small stature, black colour, 
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frizzly hair, and roundish heads, and many of the habits 
and customs (especially the dextcrous use of the bow) of 
the Andamanese, form a groundwork of the native popu- 
lation of many of the islands of the Malay Archipelago, 
living mostly in the mountainous regions of the interior. 
To this race, Quatrefages has given the naine of “ Negrito.” 
But it Is not only in the islands that the Negrito race 
dwell. ‘Traces of them are found also on the mainland of 
Asia, but everywhere under the same conditions ; in 
scattered tribes, occupying the more inaccessible moun- 
tainous regions of countries otherwise mainly inhabited 
by other races, and generally in a condition more or 
less of degradation and barharism, resulting from the 
oppressive treatment they have received from their 
invading conquerors ; often, moreover, sv much mixed 
that their original characters are scarcely recognisable, 
The Semangs of the interior of the Malay Peninsula, the 
sakays from Perak, the Moys from Annam~ all show 
traces of Negrito blood. In India proper, especially 
among the lowest and least civilised tribes, not only of the 
central and southern districts, but almost to the foot of 
the Himalayas, in the Punjab, and even to the west side 
of the Indus, according to Quatrefages, frizzly hair, negro 
features, and small stature, are so common that a strong 
argument ean be based on them for the belief ina Negrito 
race forming the foundation of the whole pre-Aryan or 
Dravidian, as it is generally called, population of the 
peninsula, The crossing which has taken place with 
other races has, doubtless, greatly altered the physical 
characters of this people, and the evidences of this alter- 
ation manifest themselves in many ways ; sometimes the 
eurliness of the hair is lost by the admixture with straight- 
haired races, while the black complexion and smal] stature 
remain; sometimes the stature is increased, but the 
colour, which seems to be one of the most persistent of 
characteristics, remains. The localities in which the 
Negrito people are found in their greatest purity, cither in 
almost inaccessible islands, as were the Andamans till in 
comparatively recent tinies, or elsewhere in the moun- 
tainous ranges of the interior only. and their social con- 
ditions and traditions wherever they exist —all point to the 
fact that they were the earliest inhabitants ; and that the 
Mongolian and the Malay races on the cast, and the 
Aryans on the west, which are now so rapidly extermin- 
ating and replacing them, are later comers into the land. 
We now sce what constitutes the great interest of the 
Andamanese natives to the student of the ethnological 
history of the Eastern world. ‘Vheir long isolation has 
made them a remarkably homogencous race, stamping 
them all with a common resemblance not seen in the 
mixed generally met with in continental areas. 
They are the least modified representatises of the people 
who were, so far as we know, the primitive inhabitants of 
a large portion of the carth’s surface, but who are now 
vergiig on extinction. 

Vhe neat portion of the book is devoted to an exam- 
ination of the so-called “pygmy” races of the African 
continent. These are the well-known Bushmen or “San? 
of South Africa, to whose religious beliefs a whole 
chapter, derived mainly from the observations of Hahn, is 
devoted, and another race to which Hamy has yiven the 
name of “ Negrillos,” about which far less is known at 
present, who seem to hold the same relation to the larger 

ne 


races 
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long-headed .\frican negroes, among whom they dwell, 
that the small round-headed Negritos of the Indian Occan 
do to their larger long-headed Melanesian neighbours. 
Scattered communities of these small negroes, all much 
resembling one another in size, appearance and habits, 
scarcely over four feet in height, and all great hunters, 
expert with the bow, and living on the produce of the 
chasc, occur at various isolated spots across the greit 
African continent, within a few degrees north and south 
of the cquator, extending from the Adlantc coast almost 
to the Indian Ocean. In many parts, especially at the 
west, they are obviously holding their own with difficulty. 
if not actually disappearing, and there is much about 
their condition of civilisation and the situations in which 
they are found, to induce us to look upon them. as in the 
case of the Bushmen te the south and the Negritos in the 
cast, as the remains of a population which occupied the 
land before the incoming of the main body of the present 
natives. If the account of the Nasamonians, related by 
Herodotus, be accepted as historical, the river they came 
to, “ fowing from west to east,” must have been the 
Niger. and the northward range of the dwarfish people 
far more extensive twenty-three centuries ago than it is 
atthe present ume. 

The translator has given, in an appendia, a list of the 
principal contributions to the hterature of the little races 
of man which have appeared sinee the publication of the 
French edition of M.de Quatrefages’ hook. It would have 
been still better if he had given some epitome of the 
considerable advances that have been made in our know- 
ledge of the subject, especially of the recent researches 
of K.G. Haliburton and Kollmann, which tend to show 
the former extension of dwarf races over a considerably 
laryer area of the earth's surface than was suspected by 
our author, such as the whole of North Africa, the 
Pyrenees, Switzerland, and even Central America. 

Wye Tle OM YES: 


ALS WU TAT BOV ERT E YONI GV ERG LUGE BEM (OULC THON 
A Primer of Mivelution, \sy Edward Clodd. 
mans, Green, and Co., 1895.) 

aie title of this little book is hardly justified by its 

contents, since it nowhere defincs or explains 
cyolution, or deals with it ina systematic manner. As the 
author tclls us in a prefatory note, the book is an abridy- 
ment of his former work,  Vhe Story of Creagon” ; and 
he does not xppear to have made any attempt to rearrange 
his miuaterials, or to introduce such new matter as was 
required to Consutute ita real introduction to the theory 
of evolution for those who know litte or nothing about it. 
Such a hook should give, at starting, a full statement of 
what is meant by evolution in modern science and 
philosophy ; should explain how it differs from previous 
theones of the universe ; and should clearly mark out its 


Long- 


range of action and its limitations, showing mo what 
Way at 1s supposed to have “evolved” the material 
universe, and haw much must be postulated as the 


matenals and the forces with which it works. 

suc instead of any explanation of this nature, the first 
half of the book as devoted toa yencral descriptive sketch 
ef the universe, inorganic and 
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elementary:as to be quite unnecessary, since any one pre- 
pared to enter en the study of cvalution would be already 
acquainted with so much of the facts to be explained. 
In all this portion, occupying more than half the book. 
evolution is not ence referred to. ‘Then. in the second 
part. which ts headed ‘ Explanatory,” all the ground 
is gone over again, with explanations which assume 
evolution, but do not often refer to it, Some of this ts 
interesting and well written, the chapter on * Proofs of 
Derivation of Species” being one of the best; and if 
this part had been more fully developed, and had been 
preceded by such an account of the principle of evolution 
as has been suggested, the work mht have been useful 
to beyinners. 

But, besides these deficiencies of arrangement and of 
subject matter, there are more serious defects in numerous 
obscuritics and misstatements, and in the adoptuon of 
very doubtful theories as if they were universally aceepted. 
As cxamples of these faults, the very first sentence states 
that — Vhe universe is made up of matter and motion,” 
as if they were things of the same nature. .\nd on turn- 
ing to the “explanatory” part, we are informed that the 
“materials which make up the umverse” are “ matter 
and motion.” On page 3, we are told that: “matter is 
made up of chemical units er clements,” about seventy in 
number, and that “ Vhese elements are named atoms.” 
On page 91, we have force and energy defined as being 
respectively “motion which draws the atoms together,’ 
and “motion which the atoms apart.” ‘This 
appears to have been adopted from a well-known popular 
writer, but as it is quite different from what is to be found 
in the usual teat-books it should net have been adopted 
in a “primer.7 At page 95, the friction of the ethereal 
medium in retarding the orbital motion of the planets, 
is stated as if it were a demonstrated fact. The 
abundance of the compounds of carbon are said to be 
partly due to its having “an affinity for itself" p. 1025 
and among the erroneous statements of fact we are told 
that, amony the lower races the preat toe survives “Sas a 
grasping organ” |p, 127), and that there are in America 
certain wandering tnbes whe use yvestures as “the sole 
mode of communication” (p. 157). Again, without a word of 
doubt or reservation, we have the statements that ‘The 
origin of life ts not a more stupendous problem to salve 
than the origin of water” |p. 103); and that “mind is the 
highest product of he action of motion upen matter 
(p. 174). These few samples are sufficient to show that 
this little work requires very careful revision to render tt 
a safe puide for the clementary student. 
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Steel Works sAlnalysts. by J. O. Arnold. 
Whittaker and Co., 1895. 


London : 


“THEMISTS cngayed in steel works have long been 
wanting a trustworthy manual adapted to their 
special requirements. and this work is the latest attempt 
to mect the want. “The work is undoubtedly an advance 
on its predecessors, for, while it: retaims the best of 
the well-known processes, many newer operations are 
now, for the first time, published ina comparatively handy 
form. Everything that a steel works analyst may fairly 
be called upon to examine, finds a place in this velume, 
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This applies more especially, perhaps, to the sections 
treating on the examination of chrome-iron, silicon-iron, 
nickel alloys, &c. 

The volume is particularly valuable as embodying 
the results of an extensive experience in the cx- 


amination of certain iron alloys which are bound to | 


become of special importance in the near future ; most 
steel works analysts will cordially appreciate this 
portion, 

As the results of my own practice, | can confirm the 
accuracy and efficiency of most of the selected methods ; 
more especially as apphed to the assay of ferro-chrome, 
ferro-aluminium, silicon, nickel, &c. 

In regard to the assay of ferro-chrome or steels, 
Galbraith’s method is to be preferred, if the precautions 
given are adopted. The original process did not always 
give concordant results. The gravimetric methods are, 
however, on the whole most trustwerthy. Results are 
apt to be low unless great care is taken; no doubt 
for the reasons shown at page 207. Vhe estimation of 
small quantities of aluminium presents difficulties not 
easily overcome ; indeed, simpler and less complicated 
inethods are required: a remark which applies to most 
of the methods now practised. 

Vhe assay processes tor sulphur and phosphorus are 
clearly set forth, leaving practically nothing to be desired. 
For the former element, certainly, gravimetric estima- 
tions are best; but it is nearly impossible to obtain the 
necessary acids quite free from sulphur compounds : 
this constitutes a serious drawback, and entails the 
necessity of a blank experiment, which should he avoided 
when possible. ‘The evolution methods give only relative 
results, agreeing pretty closely amongst themselves, but 
somewhat “under those obtained gravimetrically. “The 
author's colour test is a good one, but somewhat compli- 
cated. A more simple modification of the colour test 
consists in passing the evolved H.S through 50 c.c. of a 
sery dilute lead aectate solution (,45 grm. in litre HO 
contained ina long test-tube. This is compared with a 
standard steel, treated in the same manner, containing a 
known percentage ot sulphur. No precipitate is formed, 
anda clear brown tint is obtained, which lasts for some 
tine, and is easily compared with the standard. 

The processes advocated for phosphorus (pp. 110-115) 
are complete, but the necessary manipulative skill required 
to carry them out can only be acquired by constant 
practice. 1 find, however, that the addition of a little 
HCl to the nitric acid solution assists the precipitation of 
phosphorus when precipitating with ammonium molyb- 
date. Further, ] agree with the author that m ordinary 
stecls the presence of silicie acid may be ignored : 
regard to time, fifteen or twenty minutes is ample: if 
longer, molybdic acid is precipitated. In addition, even if 
this does not occur, the precipitate may redissolye to a 
hotable extent. The dried phospho-molybdate precipitate 
is distinctly soluble in dilute nitric acid. 

Vhe author's method of precipitating arsenic with 11,8 
good, but others are given. ‘The process with 
modiheations gives good results, but the ordinary method 
is preferable when it is desired to estimate this clement. 
or the mere elimination of arsenic from the phosphoric 
acid, in order to determine the latter, 
distillation process ts useful. 
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It is to be regretted that no trustworthy process has 
been given for the determination of oxygen in steel. A 
thorough examination of the whole work, however, reveals 
the pains taken by the author, not only as regards the 
portions mentioned in the foregoing, but also in the some- 
what less important sections dealing with fuel and other 
materials. There ean be little question that Prof. Arnold 
has rendered steel-works analysts a decided service by 
the publication of his work. JOHN PARRY, 


OUR LOOK SHELF. 


Iaystde and Woodland Blossoms. A Packet Guide w 
british Wed flowers for the Country Raubler. By 
Edward Step. With coloured figures of 156 species, 
black and white plates of 22 species, and clear deserip- 
tions of 400 species. (London: Frederick Warne and 
Co., 1895." 


MANY persons who admire the beautiful flowers that 
adorn our woods and pastures would fain know their 
names, with a view to further knowledge of them ; but for 
various reasons they are unable to use the ordinary 
“Flora,” however oiaaly compiled. llere is a little book 
that will meet the wants of such persons, and do more, 
we believe, to lay the foundation of a sound knowledge of 
plants than the form in which “ life-histories ” are taught in 
ordinary schools and classes for the purpose of passing an 
examination. In spite ofvall that is said to the contrary, to 
knowa large number of plants, animals, or minerals bysight, 
is of more value, to begin with, than a more detailed know- 
ledge of a single, or few, organisms or objects ; especially 
when this detailed knowledge i is gained by rote, and not 
by observation. We therefore commend this little book 
to the notice of those interested in, and believing in, smal] 
beginnings, though the kind of information it contains is 
not exactly what the examiner demands. The coloured 
figures are well drawn, and the colouring, although a little 
crude, is good enough to enable one to recognise the 
plants the figures are intended to represent. The 
majority of the common and prominent plants of our 
native flora are figured. Many of them are drawn of the 
natural size, w hie others are reduced and a few enlarged. 
without indications of the reduction or enlargement. 
These things should be explained for a beginner. ‘The 
descriptis ¢ “and explanatory Ictterpress is instructive, and 
free from pedantry, by which we mean the display of 
technical terms only used by “teachers ® of botany y not 
by botanists. ‘There are some inconsistencies in the choicc 
of subjects for illustration, For example. the exceedingly 
rare folostewnu inidbellatia is represented, whereas the 
allicd venus Cerastiian, found in every county, and perhaps 
in every parish and ficld in the kingdom, is left out. 
Vhere is also. an unexplainable absence of characteristic 
seaside plants. The black and white figures mentioned 
in the title represent native trees and some of the com- 
monly-planted exouie species. .4n omission here is the 
conmnon yew, which might well have taken the place cf 
the very poor figure of . vilantus. Vn spite of the short- 


comings indicated, we strongly, recommend this little 
pocket-book to those in. search of some practical 
knowledge of common wild plants. We TBE We 


The Lipidoptera of the British Istands : a Desevripts e 
alecount of the | hamtlies, Gencra, and Species fudi genous 
to Creat Kritain and Ireland, thety Preparatory State s 
Fhabits, and Locatttres, By Charles G, Barrett, FLE.S 
Vol. in Heterecera, Sphinges, Bombyces. Mendon 
I.. Reeve and Co., 1895.' 


Mk. BARRETT s great work on [British Lepédopiera is 
making steady progress, and we are glad to find that the 
second volume which includes the Sphinges and the first 
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nine families of Bombyces, ending with the Psyehidhe, 1s 
written in the same careful and painstaking manner as its 
predecessor. Vhe first volume has been well received 
abroad, but the foreign critics regret the absence of refer- 
ences, a deficiency more felt by them than by British lepi- 
dopterists. Vhe foreign critics speak of the plates asa 
veritable storehouse of remarkable varieties + but we must 
apain comment very severcly on the action of the 
publishers in issuing two editions of the work, one with, 
and the other without illustrations, without any reference 
to the illustrated edition in the letterpress of the other, so 
far as we have noticed ; and in the case of the second 
yolume, without even as much as an advertisement to 
call attention to its existence. 

There are several points of gencral scientitic interest 
suggested by an cxamination of Mr. Barretts book. .\ 
vreat number of species recorded as British by the older 
entomologists, but rejected by Woubleday and Stainton, 
have latterly been rediscovered and reinstated. his has 
happened so often, that it seems likely that when we 
eliminate accidentally introduced species (chiefly North 
Aincrican), and European species wrongly determined, 
it will be found that the information given by the older 
writers was far more accurate than the writers of the 
middle of the century were at all disposed to admit. Nor 
did the latter allow for the difficulty of communication 
with the continent at the beginning of the century, which 
added much to the improbability of specimens asserted 
to have been taken in’ England, having been simply 
brought over from the continent. 

In estiinating the probability of a reputed species being 
truly British, the chief factor to be taken inte account ts 
its continental range. [Tt is evident that the [British 
fauna is slowly changing, some specimens becoming rarer 
or even disappearing, and others becoming commoner, or 
establishing themselves in England for “the tirst time, 
There is also some tendency in Mediterranean species to 
extend their range further north in Western Europe. As 
the late Mr. Stainton once remarked, the comparison of 
our present lists with these of the future, will be hkely 
to yield highly unexpected and interesting results, 
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Oullenkunde. hehre von der Bildung tnd von Vor- 
kommen der Ouelten und des Grundiassers. Vou 


Hyppalyt J. Haas. 8¥0. pp. Wiustrations in the 
text. (leipzig: J. J. Weber, 
PROF. HAAS, of Kicl, when asked to edit and bring up to 
date the “ Quellenkunde” of Abbé Paramelle, came to the 
conclusion that in order to state the present position of 
the science of springs and underground water in a satis- 
fuctory form, an entirely new work Was nece ssary.  Tlence 
the book under notice. In such smalleompass, nothing ap- 
proaching a complete treatise could possibly be attempted, 
The chief features of springs, their clitssitieation and relia- 
tion to geologacal conditions, are discussed according ta a 
early arranged plan under nve principal heads. Firse 
comes a discussion of springs in yeneral, including an 
hi tones! introduction, in illustration of which several of 
Vihanwtts Kirchers quamt pretures are reproduced, 
The following sections deal with thermal and mineral 
pring, underground water, and the artof finding springs, 
In the Jat divi on we find some remarks on the divining 
rad. the book hould prove useful ta students of 
pheical geo,riphy and to those concerned with the 
practied abhi wien of a water-supply derived trom wells. 
Ynumber of diacrams are reproduced from the works 
of Dabbrec and other authorities, AMthough several 
baylieh avthors ure ated, we fear that Prof, Phas has nat 
made him cl) familiar at trst hand with the literature of 
the subject im Eargloh, whith os by no means meagre in 
records of or pinal ob ervations on the mavements of 
nde rround water, and deserve: more recopmition than 
tC eeeive 


NO, 


eeoe 


1895." 


Ue See 


A Ie ee 


Mav 9, 1895 


ME ITEBING TROP INE (BIT ON. 

[The Fditer docs not hold himself responsthle for optntous ex- 
pressed by hts correspondents. Netther can he undertake 
to return, er ta correspoud with the writers of. resected 
manuscripts tnlended for this or any other purt of NATURE. 
No notice ts taken of anonymous communications, | 


Uniformitarianism in Geology. 


Dr. ALFRED Wantactk, in his letter to Nvrekr of May 2, 
calls attention to the significant fact that catastrophes caused by 
volcanoes * may be of greater magnitude now than in geologic 
times,” owing to the crust of the earth being thicker now than 
it was then. Ele. however, is mistaken in supposing that this 
consideration has been overlooked by geologists. If he will 
kindly refer to“ Geology.” vol. i. po aga. he will find it there 
stated, speaking of the older fissure and explosive eruptions, that 
“there is nothing to show that this (the explosive] action was 
on the same scale of magnitude and permanence as those of Jate 
Tertiary and recent date. With the greater thickness of the 
earth’s crust and the greater resistance presented by its rigidity, 
volcanic eruptions must with time, as suggested long ago by Ehe 
de Beaumont, have altered with the alteralions of those con- 
ditions, and may now be exhibited under a phase very different 
from these of the earlier periads.” 

Orava, he will find in‘ The Position of Geology * (“ Col- 
lected Papers.” p. i.) it stated that, though one torm of voleanic 
action (the fissure) was more active in the past than at present, 
that ‘explosive eruptions are more violent now than in former 
times.” And again, at p. 145 of the same work. [remark that 
“while with the thinner crust of former Gmes, there would be a 
more frequent estrusion of the molten rock, there are probably 
with the thicker crust now formed and consequently its greater 
resistance, greater forees stored in the explosive eruy tions of the 
present day.” 

Vhe instance relied upon by Dr, Wallace is, however, another 
striking example, if others were needed-—though in this ease it 
is on the inverse side as against: meteorological agencies of the 
non-uniformity @ degree between the action of the forees of past 
and present times. The increased thickness of the erust is 
not, however, the sole cause of the violence of recent cnuptions, 
nor are they, | imagine. due to the presence of occluded water 
in the voleanic foci. ‘The territie eruptions of Wrakatao and 
other voleanves are, } conceive, due simply to the access of vast 
volumes of surface waters and their sudden flashing into steam, 

Voleanic action, therefore, does not scem to me to be in any 
way in contradiction to the conception of uniformity of 4d or 
law. and to non-uniformity on the question of degre. 

Sevenoaks, May 4. Josepn PRESTWICIL 


Green Oysters. 


T navi just received a‘ Note,” extracted from the J/ourlor: 
Zeologin Italiane, of Morenee, by Dr. Carazzi, in which a num- 
ber of unsupported siulements are made as to‘ phagocytosis in 
Mollusca.” 

Amongst: other statements, T find *t Non solo sone osser- 
vavioni erronee quelle del Lankester,  malamente npetute 
dello Chatin, ma lo seno egualmente quelle del Pelseneer ¢ del 
Rruyne. Dam surprised that my zoological fiends in Ilorenee 
should publish a litre sti pie of this nature withont a shred of 
evidence to support i Tdesire to di. attention to the simple 
assertion made by Dr. Carazai, and to Tet those who are respons 
sible know that Land athers expect him te show in detail what is 
the error in the observations published by me on die green oysters 
of Marcnncs, 

Ttis certainly neta ustal thing: fora Society toallow an author 
fo pat vagde eC USItLons of maccure acy in iclerence to other 
write e withewt the smallest attempt ta justify such accusations, 

Dr. Caragzes assertion as all the more remarkable, since it 
appetrs Sth he has net examined the true dag cade Varennes 
at el and as singularly iLinformed as to the histology and 
physredagey of Mallvsea, 

1 shall he very much surprised if Dr. Carazzi can show that 
the observations published by me on green oysters in 1886 
(Quiet, Jour. Mir, Sof. vol, \xvi.) are erroneous, and shall at 
obee re-examine the matter a he succeeds in throwing doubt on 
the facts as stated by me, 

Toferences from observed facts stand in a different position 
from the observations themselves. 

Pwas the tint to deserihe the cells laden with green gramules 
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which occur in the epithelium of the gills and labial tentacles of 
the Marennes oyster. : 

I also showed that such cells are present in the common 
oysters, but that the granules they contain are not green. [| 
further showed that these cells occur abundantly on the 
surface of the gills, crawling about and exhibiting ameceboid 
movement. | also showed that the Marennes oysters are specially 
fed upon wWuzrce/a ostreurta which contains a highly refractory 
blue pigment ‘* Marennin.” and | fuferred that the granular cells 
of the gills derive their colour from the blue pigment of the 
naviculee—since it was shown long ago by Gaillon (in 1824) that 
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the Autres de Marennes are purposely placed by the oyster- | 


culturist into tanks containing the Vazécu/e ostrearia ; that when 
placed there they have gills of the usual yellow-brown colour, 
but rapidly acquire the green colour; that they actually feed on 
the Wazvenfa ostrearta, and that when removed from thio article 
of diet, they lose the green colour of gills. 

The inference that the ‘* granular cells ~ are to be regarded as 
wandering phagocytes, was not first published by me: and, 
though T have no doubt of its justification, | may point out that 
it is an interpretation, and not an observation of fact. 

Lastly. let me say that 1 showed by chemical analysis that the 
green colour of the oyster’s gill is “of due to any metallic base 
—vither copper, iron, or chromium, The statement made by 
Carazzi that there is ‘‘abbondanza di sesqui-ossido di ferro” in 
the mud of the tanks where the oysters are fed, is therefore 
doubly futile. Every one knows that such mnd_ contains 
abundance of iron ; but a» there is no iron in the green pigment 
of the oyster, it is useless to draw attention to the iron in 
the mud. I. Ray LANKESTER. 

Oxford, May 4. 


The Origin of the Cultivated Cineraria. 


1 MADE Ovo objections to Mr. Dyer’s account of the history of 
the Cineraria ; the careful reader will observe that his letter meets 
neither. Mr. Dyer informed us that the cultivated Cinerarias 
were produced **éy the gradual accumulation of small varia- 
trons,” fe. without the selection of definite sports. My object 
in adducing historical evidence of Cineraria sports was to pre- 
vent Mr. Dyer's pronouncement from being repeated without 
further evidence. That purpose I think has been attained ; for 
1 notice that in now restating his account Mr. Dyer does not 
refer to the point, though it was the object of his original exhi- 
bition of the Cineraria to the Royal Society. That the Cineraria 
was an excellent ‘‘ illustration of the amount of variation which 
could be brought about under artificial conditions in a limited 
time IT should be the last to dispute. As I showed in my first 
letter, there is evidence that the time ways very short indeed. 

Compared with this point, the second question—that of the 
hybrid origin of cultivated Cinerarias—is of subordinate interest. 
For the view that they were originally hybrids, resulting from 
erosses between C. craenta, C. /anata, and other species, 1 have 
given the evidence, quoting the explicit statement of contem- 
poraries and the almost universal opinion of practical gardeners, 
with references to the sources of information. Mr. Dyer, how- 
ever (with him Mr. Rolfe) declares that they are descended from 
C. eruenta alone. Is this statement a mere inference from the 
want of likeness between particular cultivated Cinerarias and the 
wild species, or have Mr. Dyer and Mr. Rolfe evidence of a 
more substantial character? Of course these authorities may be 
right, and the rest who have written on the matter may be wrong ; 
but | ask for proof of this, and the request van hardly be thought 
unreasonable. 

Mr. Dyer has referred to a remark | made at the meeting re- 
specting the Camellia. At the risk of diverting attention from 
the real issues, T feel bound to speak of this. for 1] wasthen in 
the wrong. {1 justice the circumstances must he stated. Speak- 
ing of the Cinerana, Mr. Dyer declared that though the flowers 
have changed so much, the foliage, which had net heen an ob- 
ject of Selection, still resembled that of his wild plant. 1 re- 
plied that though this might be true of the Cineraria, it led to 
ho universal induction, for it is well known that the foliage of 
many plants selected solely for their flowers or for their fruits had 
varied greatly, .¥s an illustration taken on the spur ef the 
moment, T said that (hough the matter had not come within my 
own observation, there was, 1 believed, a passage in one of 
Darwin's books to the effect that the foliage of the several kinds 
of Camellia differed so much that they could be recognised by it 
alone. Upon Mr, Dyer interjecting that this was not true. I 
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immediately gave up the illustration as not coming within my 
own knowledge, and substituted that of the Apple, of which | 
myself know several kinds to have distinct and characteristic 
foliage. Such examples may be multiplied indefinitely. Now 
the passage in Darwin is as follows :—-'* Verlot: mentions a 
gardener who could distinguish 150 kinds of Camellia when not 
in Hower” (** Animals and Viants,* ed. 1885, [. chap. xxii. 
p- 238): but Darwin takes the case as an illustration of the fact 
that structures ‘though appearing to an unpractised eye abso- 
lutely undistinguishable, yet really differ.’ My use of this case 
was therefore a wrong one, and as Mr. Dyer has thought ft 
again to refer to the matter, I take the opportunity of withdraw- 
ing it once more. W. BATESON. 
St. John’s College, Cambridge. May 35. 


The Assumptions in Boltzmann's Minimum Theorem. 


Mr. CULVERWELL’S letter in your issue of April 18 leaves 
Many important points in connection with the reversibility of 
Boltzmann’s Minimum Theorem untouched. On the question as 
to what different people mean (or think they mean) when they 
assert that the theorem is true, enough has already been said. 
What we want to know is what assumptions are involved in the 
mathematical proofs of the theorem, why they have to be made, 
and for what systems they are likely to hold. This question has 
been ably treated by Mr. Burbury. but in view of Prof. Boltz- 
mann’s assertion that the theorem is one of probability, it is 
desirable to examine more fully where probability considerations 
enter into proofs such as Dr. Watson’s, which contain no explicit 
reference to them. 

Dr. Watson starts by assuming two sets of molecules so dis- 
tributed that the xaéers having coordinates and moinenta 
within the limits of the corresponding differentials are 
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If, however. the differential elements are taken very small (as 
when we consider a volume-element comparable with molecular 
dimensions), these expressions no longer represent numbers of 
molecules, and it is asseeed that in this case they represent the 
probabilities of a molecule having coordinates and momenta 
within the given limits. 

It is then necessary to assume that the probabilities for the 
two kinds of molecules are independent of cach other. This a- 
sumption was pointed out to me by Mr. Burbury, and is what 
I intended to imply in my previous letter when I said that Dr. 
Watson's assumption was more vafura/ than any other. Under 
these circumstances alone can we assert that the probability of a 
given combination of coordinates and momenta of fwo molecules 
is proportional to 
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To make the proof independent uf the choice of coordinates, 
let yp) . . . man be any other system of coordinates specifying 
the gazr of molecules, so chosen that 7, = Oat the beginning 
of an encounter. Then if xy... ass. denote the correspond- 
ing momenta, we may employ the theorem proved in my last 
British .\ssociation Report, § 14. to write the above expression 
in the form 


. dyn 
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and if we write (dy,/adtjdt for dy. the probability of a con- 
figuration in which an encounter will take place in the time- 
element af becomes 
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corresponding ta Watson's expression with (a@)/d¢) in place of 
(dyn dt). This step invelves the assumption (made above) that 
dy, is small in comparison with the dimensions of a molecule, 

From this point on Dr. Watson's proofis easy. But it will 
be seen that the probabilities for two molecules are not indepen- 
dent of each other after a collision between them, ‘The method 
would fail if the same pair of molecules were likely to collide 
repeatedly, Thus the Minimum Theorem depends on the free 
motions of the molecules quite as much as on the collisions 
themselves, and it only applies to gases whose molecules mix 
freely among each other between collisions, not to media where 
they are densely crowded, In such cases, however,- we have 
Mr. Burbury’s investigation (7477. Wag. January 1894). 

If we were to reverse the motion exactly, we should have 
one in which the probabilities for two molecules 4efore an 
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encounter Were not independent, and cur assumptions (Aomwerer 
tmpr able) woult be therefore entirely based on our previous 
‘\perience with the direct motion. Without such assumptions 
se should have inferred, hy the ordinary laws of probability. 
that H would be likely to decrease. This is what I intended to 
unply in my previous letter: hut as 1 had used accented and un- 
accented letters in my statement. { failed to make my meaning 
‘dear to Mr. Culverwell, who evidently found 1 dittignit to under- 
“and a proof involving their use, GG. Th Bry, 


The Unit of Heat. 


Twas glad to read Prof. Joly’s communication in your issue 
of May 2, for | have made many efforts to call attention to the 
unsatisfactory nature of our present system of calorimetric 
measurements, and now that a more powerful voice than nine 
has been raised in favour of a change, [| have some hopes of 
progress. 

Vhe indifference with which, as it appears to me, our physicists 
Teyard this matter is probably due to several causes. They 
ignore the fact that the science of calorimetry has recently made 
sreat sindes, and that an ambiguity as to the unit. which 
formerly was of litte consequence, has now become almost the only 
bar to further progress ; also, as Vrof. Joly has pointed out, our 
system of calorimetric measurements has been so wedded to 
the method of mixtures, that the union has (wrongly) come to be 
regarded as essential. 

As to Prof. Joly’s proposal, there is much to be said in its 
favour, [tis practical and definite, .Ai the same time the change 
would be so radical, that TI should not feel justified in counting 
nevselfas his disciple in this matter without serious consideration, 

My own inclination is rather in the direction of a C.G.S., or 
bsolute unit, and the course adopted by Prof. Schuster and Mr. 
(Gannon, in enutling their recent important communication to the 
Kayal Socety ** The Specific Pleat of Water.” rather than the 
“Mechanical Equivalent of Heat,” shows that a step has 
Slready been taken in this direction, 

When we reflect on the attention and the labour which have 
heen devoted to the establishment of our present system of 
electrical units, it isa cause for wonder that so important a unit 
as that of heat should have been left ill-defined and unregarded. 

1 would propose that at the forthcoming meeting of the British 
Asociation, the attention of Section .\ should be particularly 
Hirected to this matter; and it would prepare the way for such 
wcuon if those whe have definite proposals to make would, in the 
meantime, Communicate them to your columns. 

Cambridye. B11 GoRTREL TEES. 


KEFERRING to Dr, Poly’s letter last week, would at not he well 
definitely toadopt the " Joule” as the only fandamental unit of 
heat, and to realise distinctly that researches such as those of 
Mir. Giittiths, Prof, Rowland, and Dr. foly are determinations 
of the specihe heat cf water and of the litent heat of steam in 
ternis af it? YWIVER J. Leper, 


The Examination Curve. 


Tir extremely interesting article, by Prof. Lloyd Morgan 
sol ti. pp. 6f7 O19), on the graphre representation of the marks 
piven inan examinanon, and of their preat ose te. examiner, 
ids me to ash whether even this method may not be developed 
firther with advantage to all concerned, for. as Lloyd Morgan 
iss Uf, after an extensive set of papers has been looked over 
1 arefilly marked, an intersabof time be allowed to elapse. 
Lthen the papers are gone over again, the result of this re- 
euiwation ts that the head and tl remain prectically 
Phalget, tea that there is neta htthe ce hstabution amene the 
wobentie In other words, the perenal equation of the 
ewuneer wees, showing atself anastly in the M@uddle of the 
me. 

The tee thier te tke mean doohing at big 2(y det. p. 608). 
wes Dee great simethoity ofthe two halves of dic etirves, and on trac - 
Weiter tthen tartng the tracing half round so that the vpperend 

fthe trem beerse be ame Superimposed Wpeo the lower end of 
the orngeomel, ane cee cere, the ilety was oo aiurked Ws te 

heme thimk, thet hed a Waryer mu mer of papers been ex. 
Toned On be corefally morhe los the hrc set. the traced ope 
weld have towered the other. 

fh te the cae, why shoal not the cvamilfer, after plot 

rte marks Pe tbinks best. make a tracing | f 1) 
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reverse it, superimposing the two ends as before, and sketch it 
in alongside his first. curve (easily dene by means of oil-paper). 
then, if they differed. draw a fresh curve midway between the 
two? subsequently re-marking his examination papers from this 
smoothed mean curve? An illustration may he of use : let it be 
founded on Fig. 1, as it contains the less smooth cnrve. The 
dark line is that of the marks first adjudged; the light line, 
the same curve reversed ; and the dotted line, the smoothed mean 
curve of the two from which his papers are finally marked. 
Granting that the plus variations and the minus varianens on 
the wo sides of the mean nearly balance, the question would 
appear to be —Would one be justified in smoothing them in 
accordance with the generalised results of many such series? 
It invelves some foreing of the examiner's marking inte the 
general mould, but weuld this be more than suthcient to correct 
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his personal equation? On the other hand, the two halves 
say from paucity of examiners might: be se dissimilar, 
that the mean curve would differ very much from the original 
form. In this case, would at be possible to give any general 
rule whereby one could be guided whether to adopt the mean 
curve, or to remain satisfied with the original marks given ? 

In Herbert Spencer's ** Principles of Saviology.” (vol, 1. p. $8) 
are many references to the fact that ‘the children of -Austra- 
hans, of Negroes in the United States, of Negroes on the Nile, 
of Andamanese, of New Zealanders, of Sandwich Islanders [and 
others], are quicker than European children in acquiring: simple 
ideas, but presently stop short from inability to grasp the com- 
plex ideas readily grasped by luropean children, when they 
arrive at them.” bk. Hlowakb CoLrins, 

April 29. 


Teaching Young Pheasants to Peck. 


Ttoamay interest Prof. Lloyd Morgan and others to know that 
when .Asamese find newly hatehed chicks in the jungles, they 
have a system of teaching the litthe ones to peck and pick up food, 
without which, Lam told, many of them would dic. 

Walking down a raad one morning with a neighbour, we sud- 
denty noticed a litle ball of fluff between my feet, and V could 
hardly avout stepping on at, as ait stuck close ta me; almost 
immediately another appeared at my friend's fect. and we si 
they were newly-hatched pheasints, the mother probably carried 
off hy some wild cat. 

As it was dithentt to walk with these httle things nunning so 
clase and in the way, we Ifted them inte the short prass ateng- 
side, and hurried on some fifty yards. 

On returning we had forgetten them, but one nin out, and so 
pertmaciously stuck to my boots, that ta save it Eputit into my 
jechet, and on our arrival at the bungalow tried to feed it with 
small fraganents of hard-beiled epg, rice, and white ants. Of all 
these it teak ne notice. 

Neat morning the other chick was found at the foot of the 
Trungalow steps, hasing probably followed us unnoticed the diy 
lefore, LP then called iny ‘ Babu. as 1 conkd not get them to 
cat, and he said * they aust be faweat” 

He put the ganze wire cover they were under, and the cnished 
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rice, egg, &e., ona hard wood table, and taking a pencil from 
his pocket and collecting the eatables together, close to the 
edge of the gauze cover, he lifted its edge, and with the pencil 
point inserted, began sharply tapping among the rice débris. 
The two chicks at once ran over to that place and bent over, 
watching the tapping, and to our astonishment they began tap- 
ping with their little beaks the same way, and before long had 
begun to feed on their own account, just as the ** Babu” had 
predicted ; and after that lesson we had no trouble. 

As T happen to be writing, ] may mention that our land lizard 
(3 feet 6 inches to 4 feet 6 inches total length, name unknown to 
me) has begun calling in the early dawn and dusk at evening. 
11 is silent during the day and night. 

From the bearings taken, it can be heard plainly at a mile in 
forest, and often five or six calling at once in different directions. 
The native Asamese name is ** Gui,” which is precisely the sound 
it makes; by the old spelling it is ** Gaoee.” Sole, EAI. 

Sibsagar, Asam, April 4. 


The Bagdad Date-mark. 


THERE will be found in Grattan Geary’s ** Through Asiatic 
Turkey” all about the date-mark—a mysterious and troublesome 
excoriation, coming only once, but which lasts a year, leaving an 


ugly scar the size and outline of the fruit—visitors for any Tength , 


of time at Bagdad seldom, and residents never, escape. It is also 
known at wleppo and other places, but is worst in Bagdad, 
almost every native being marked. Even nitric acid has been 
found to have little effect upon it. I lately spent forty-four 
days, off and on, at Bagdad, and imagined } had escaped ; not 
so, however, as it proved six weeks after my return to India. 
jut the mark yielded forthwith, and before any damage was 
done, to hyposulphite of soda, which does so much ** fixing” for 
every amateur photographer, and seemed worth trying. The 
fact may he usefully mentioned in the interest of Mesopotamian 
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explorers who do not want to be date-marked as a memento ; ‘ ‘ NAS [28h 
data of Indian meteorology, and has done much in their utilisation, 


ut it is tee physiologists they must look for an explanation. 
Bombay, April 12. A. T. FRASER. 


TIE ISON AU SOCUIBIN SRO TIED 


CANDIDATES. 


~HE following are the names and qualifications of the 

fifteen candidates recommended by the Council of 

the Royal Society, on Thursday last, for election into the 
Society. 


J. Worth BARRY, 
C.B., Civil Engineer. Vice-lresident of the Institution of 
Civil ingineers. Is eminently distinguished) in his pro- 


fession, and has designed and executed many works of national 


Importance, which include the Yower Bridge, opened by 
TLAR.EF. the Prince of Wales, 1894; the City Terminus exten- 


sion of the Charing Cross Kailway, the Inner Circle Rail- 
way, and the Barry Dock. Has served as a member of the 


following Koyal and = Departmental Commissions :— Royal 
Commission on Irish Public Works, 1887; Highlands anid 
Islands of Scotland Commission, 1890; Commission on the 


River Ribble, 1891; Thames Navigation Commission, 1894. 
Member de Ja Commission Consultative des Vravaux de la 
Campagnic Universelle du Canal Maritime de Suez. Is the 
author of many papers, mainly in reference to engineering works, 


which have been published in the Zrazsactéons of the Iustitution of 


Ciel Enginerrsand elsewhere. Is the author of several profession: tl 
treatises, among which the following are the more important : 


“The Barry Dock” (British Association Report, 18$8$) : 
* Railway Appliances,” ** Railways and Locomotives,” published 
if conjunction with Sir I. Bramwell, Bait. 


ALFRED GInbrs BOURNE, 


D.Sc. (Lond.), Professor of Bidlogy in the Presidency College, 
Madras. Fellow of University College, London. For many 
years engaged in teaching «nd in researches upon Comparative 
Anatomy and I mnbryology, especially af Invertebrata, especially 
known to comparative anatamists for his discoveries in the | 
structure of leeches, and as discoverer of the hydroid phase of 
Limnoeodium, also of two remarkable new genera of Cheetopod 
worms, deseribed by him as Haplobranchus and Chastobranchus. 
Author of the following, ay well as several other memoirs : 
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* On the Structure of the Nephridia of the Medicinal Leech” 


ae Journ. Micros. Se?., 1880); ‘* Contributions to the 
Anatomy of the Hirudinea” (zé¢¢., 1884); ‘On the Lydroid 
| Form of Limnocodium” (/%ec. Hey. Soc., 1884): ‘On the 


‘ Supposed Communication of the Grsauke System with the 
| Eaterior in Pleurobranchus ” 


(Quart, Jourit. Micros. Sci., 1885). 
Since he has been in India, Prof. Bourne has sent heme 
important researches on Indian Earthworms, on Cha-tobranchus 
(a new naidiform worm), an a new Protozoon of the genus 
Pelomyxa, with observations on the structure of protoplasm, and 


some valuable experimental researches on the suicide of 
Scorpions (0c. Hoy. Soc., 1889). 
GEORGE HARTLEY BRYAN, 


M.A., Fellow of Peterhause, Cambridge. 
dynamics, Xc.) on the University list. Fifth Wrangler, i856 : 
Class 1, Division 1, 18873 bracketed with Senior Wrangler, 
Smith’s Prize, 1888, for the Kssay “On the Curves on a 
Kotating Spheroid of Finite Ellipticity ” (727. 7rans., 1889 A). 
Author of the following papers :—‘‘On the Stability of a 
Rotating Spheraid of Perfect Fluid ” (7’roc. Hoy. Soc., vol. xivii.) 3 
‘*On the Stability of Elastic Systems”; “* Waves on a Viscous 
Rotating Cylinder” (Proc. Camb. Phil. Soc., vol. vi.) + and 
several others in Phi. Mag., Proc. Lond. Math. Soc., and Proc. 
Camb, Phil, Soc., &c. Also joint author, with Mr. Larmor, of 
the Report on Thermodynamics, published in the British 
Association Reports, T891. 


Lecturer (on Thermo- 


JOHN ELtor, 


Meteorological Reporter to the Government 
Late Meteorological Reporter to the Government of 
Bengal. Was Second Wrangler and Smith's Prizeman, 1869. 
Mr. Eliot, as Meteorological Reporter to the Government of 
Bengal, and subsequently as Head of the Meteorological Depart- 
ment of India, has made many important additions to the physical 


MEN (Cantabs); 
ot India. 


and in the improvement of the administration of the department 
of which he is now the head. Under him have been carried 
out the publication of Daily Weather Charts for the Bay of 
Bengal and Calcutta, for Bombay and the Western Coasts of 
India, and general charts for the whole peninsula. He has also 
organised the systematic collection of marine observations from 
ships arriving at the chief Indian ports. His special work, con- 
tained ina Jong series of memoirs, published cither in separate 
form by the Meteorological Department, or in the Journal of the 
atstatee Socrety of Bengal, chictly relates to storms in India and 
Indian seas, and camprises complete histuries and discussions of 
fifteen cyclones and upwards of one hundred storms that have 
eecurred between 1877 and 1886. The Annual Reports of the 
Meteorological Department, prepared by him, also contain many 
valuable and original discussions. Tle has contributed very 
largely to establish the Indian Meteorological Department on a 
thoroughly scientific basis, and to maintaining its high character 
and recognised practical importance to our great Indian 
dependency. 

Josip REYNOLDS GREEN, 
ibisc. (GCantals, WavlmeNe beoc. (leone jy leds. 
Botany, Pharmaceutical Society of Great Britain. Distinguished 
for his acquaintance with botany. Attached to science, and has 
contributed to its progress by discoveries in the region of physio- 
logical chemistry, with reference chiefly to plants. Tis more 
Important contributions are contained in the following papers :— 
“On the Organs of Secretion in the Hypericaceu ” (Journ. 
Linn, Soc. (Bot.), vol. xx., 1883); (with Dr. Sheridan Lea) 
“Some Notes on the Fibrin-ferment” (Jorn. of Physzol., vol. 
(Riso Helgi 2 On the Edible Bird’s Nest of the Java Swift (cbt, 
vol, vi., 1885); °° On Proteids occurring in Latex” (Proc. Roy. 
Saoey 1856) : “On the Action of Sodium Chloride in dissolving 
Vibrin” ( Jozrr. of Physzol., vol. viil., 1887) ; On Certain loints 
connected with the Coagulation of the Blood * (74é.); **On the 


Professor of 


_ Changes in the P? roteids of the Seed which accompany Germina- 


tion” (7477. Drans., 1887); ** On the Germination of the Tuber 
of the Jerusalem Antichoke ” (clutals of Botany, vol. i., 1888) : 
©“ On the Germination of the Seed of the Castor-oil Plant ? (rac. 
Roy. ae . 1888); ** On the Occurrence of Diastase in Pollen,” 
(Brit. Report, 1891); © On the Occurrence of Vegetable 
ay rypsin in the Fruitof Cucemds utifissimus” (clunals of Botany, 
‘vol. vi., 1892): (with Prof. Vines) On the Reserve Proteid of 
the Asparagus Root” (/'rec. Aay, Soc., 1892); * On the Ger- 
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mination of the Pollen-grain and the Nutrition of the Pollen- 
tuhe” (PAi Trans., 1894): 7 On Vegetable Ferments” 
(Annals of Botany, vol. vii., 1893): ** On the Influence of Light 
on Diastase ” (gézd., vol. vill., 1894). 
ERNEST Howart) GRIFFITHS, 

M.A. Private Tutor. Aathor of the following papers :—* On 
the Comparison of Platinum Temperatures with the Kew 
Standard” (Kept. of Committee on Electrical Measurements, 
Brit. Assoc., 1890); ‘f On the Determination of certain Boiling 
and Freezing Points” (Pés/. Trans., 1891 A): * The Electrical 
Resistance of Platinum Wire at Absolute Zero” (Ai. Mag.. 
Dec., 1892); ‘On the Determination ef Low Temperatures by 
Platinom Thermometers” (Prec. Cama. Phil. Soc.. vol. vili., 
Part T.); ‘On the Increase in Resistance of a Conductor when 
Transmitting a Carrent” (r4zdé., vol. Niles Part js * The 
Mechanical Equivalent of Ieat, together with an Investigation inte 
the Changes in the Capacity for Heat of Water” (7470 Traus., 
1893 A); ‘* The Boiling Point of Sulphur, together with a 
Method of Standardising Platinum Thermometers,” jointly with 
Mr. Catlendar (PAc/. Trass., 1891 .\). 

Supplementary Certificate. Appendix to the communication 
entitled ‘* The Mechanical Equivalent of [feat (2a. Aoy. 
Soc.. vol. Wve, 1893); tA Method of Joining Glass and Metal 
Tubes? (rec. Phil, Soe. Camb., 1893): °° Vhe Measurement of 
Temperature” (Scéence Progress, 1894)3 “The Influence of 
Temperature on the Specific leat of Aniline” (248. Jag., 
1895); ‘* The Latent Meat of Evaporation of Water” (read 
Royal Society, January 1895). 


CHARLES THOMAS HEVCOCK. 


M.A., Lecturer on Natural Science, King’s College, Cambridge. 
Author of ‘ Revision of the Atomic Weight of Rubidium ~ 
(Brit, Assoc. Rept., 1882): joint author of: ‘Spectrum of 
Indium”? (Ard, Mag. [5] 1., 1876): “Ona Simplified Form of 
Apparatus for Determining the Density of Ozone ~ (/%¥ec. Canih. 
Phil. Soc., v.) + ** Lowering of the Freezing Point of Vin by the 
Addition of other Metals” (/’ree. Chent. Soc., No. 65. 1889): 
** Lowering of the Freezing Point of Sadium by the Addition of 
other Metals” (rans. Chen. Soc, Iw. 1889): ‘* Molecular 
Weights of Metals when in Solution” s4/d. (Ivii.) + ** Freezing 
Point of Triple Alloys of Gold, Cadmium, and Tin “thi, Nis) = 
** Lowering of the Freezing Points of Cadmium, Bismuth, and 
Lead, when alloyed with other Metals” (7442. Ini.) 3 ‘* Isolation 
of a Compound of Gold and Cadmium” (74éd.) 2 ¢* Freezing 
Point of Alloys in which Thallium is the Solvent “ (s4za., 1894) 3 
* Kreezing Point of Vriple Alloys” (74éd.) > °° Change in the 
Zero of Mercury Thermometers” (roc. Camb. Parl, Sec., vii). 


SVONEV JOHN THOKSON, 

D.Sc. (Lond.), MoA. (Cantab.), Pron. MAA. (Oxon), FLZ.S. 
Fellow of Downing College, Cambridge. | Author of papers 
published in the /’Atlosophtcal Transactions, ** On the Cihated 
{jroove (Siphonoglyphe) in the Stomod.un of the \leyonarians ~ 
(1883) 3 {On the Sexual Cells and Uarly Stages in the Develop: 
ment of MiHefora piiate” (1888). Inthe Quart, fonrn. MWicres, 
Ser. ** The Rye of Peeten ” (i880) 3° Vhe Uye of Spondylus ” 
(1882) 3 ‘The Structure and Kelations of Vubipora ” (1883); 
“The Kye and Optic Tract of Insects” (1895). In the 
Tijdschr van het Nederl. Aardrishshund. Genootsch., ** Omawer- 
vingen in Noord-Celebes ~ (1887). In the Journ. .bathrop. five, 
“ Nates on the Sengirese ~ (t8S0). Author of the work. tt. 
Naturalist in North Celebes.” 


HTENRY CAPEL LORE? Tloroen, 


Majer, Koyal Actillery. In India from 1877 Sq. he carried out 
a vamber ef experiments in telephony and telegraphy for the 
Inshan Government. Since 885 be has been in charge of the 
De partment for the proofs of Naval and Land Service Ordnance, 
and Gunpowders, and for expernment work conneeted therewith, 
and has invented and eonstrueter) many pieces of apparatus con- 
nected with the science of artillery, as well as with electrical and 
SGentifie research. \inongst these which have been publicly 
extnlated are his desies in connection with the ebronograyh, 
for metouring (he velocity of projectiles ¢ iat extremely acenrate 
and sensitive hydrometer for measuring the variations of the 
density of the werds in the electrolyte accumulator cells (exhibited 
Royal Sottuty, 1587 3 we alse paper before Tron and Steel Inst. 
tSat)s a highspeed chronographie pen for recording: minute 
intervals oftime by electromagnetic means; various mstriments 
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for making accurate and rapid tests of the pressure and current 
in direct current circuits, and in alternating current circuits of 
beth high and low frequency (some exhibited Royal Society, 
1892); an instrament fer rapidly ascertaining the E.M.!. and 
resistance of a galvanic cell (exhibited Keyal Society, 1893); a 
compact moving coil galvanometer adapted to universal purposes. 
which was employed by Profs. Dewar and Kleming in their 
researches on the resistance of metals, and is used in the record- 
ing pyrometer of Prof. Roberts-Austen. Jie was deputed by 
the Commander-in-Chief to write the electrical sections of the 
Paris Exhibition of 1889, the Frankfort Exhibition of 1891, and 
the Chicago Exhibition of 18903, and furnished the Government 
with most valuable reports. 


FRANK McCLEAN, 

M.A., 1.L.D. (Glasg.), FOR.AS., MALCE. Author of + Photo- 
graphs of the Red End of the Selar Spectrum from D to A”? 
(Monthiy Notices, vol. xlix.); ** Parallel Photographs of the Sin, 
Tron, and Tridium, from Jf to near 1)” (s4rd.) < ** Comparative 
Photographs of Iligh and Low Sun 11 to A, with Notes on the 
Method of Photographing the Red lind of the Spectram ” (162d. 
vol. li.) : & Comparative Photographs of Sun and Metal Spectra ~ 
Inventor of McClean’s Star 
Spectroscope, an invaluable aid in the study of stellar spectra. 
-\ttached to science, and anxious to promote its progress. 
Founder of the Imac Newton Scholarship at Cambridge, Donor 
of a large telescope to the nation, to be used in’ physical 
inquiries at the Royal Observatory, Cape of Good lope. 


WILLITAM MIACEWEN, 


M.D. (Glasg.), Tlon, LL.D. (Glasgow). Professor of Surgery, 
University of Glasgow. A distinguished Surgeon. Author of 
* Observations concerning Transplantations of Bone, &e.” (Pree. 
Roy. Sor., May 1881, and Comptes rendus Acad. Set., Vans. 
June i881). Treatise on Osteotomy ” (London, 1880 3 trans: 
lated into French, German, Halian, Roumanizn, Swedish and 
Russian) > *t Osteogenic Factors in the Development and Kepair 
of Bone” (. lastals of Surgery, 1887) + Address on the Surgery of 
the Brain and Spinal Cord (Lasecet, and Airtt. Ved. fours. 
1888), °° The Pupil in its Semiological Aspects” (Zrfernat. 
Journ, of Med. Sciences, 1887): ** Radical Cure of Mernia~ 
(havals of Surgery, 1886) + also numerous articles on special 
points in Surgery. 

Supplementary Certificate, Nuthor of a treatise on Pyagenie 
Infective Diseases of the Brainand Spinal Cord (1893); an .\tlas 
of Head Sections, with fifty-three copper plates, fifty-three key 
plates and descriptive text (1893). especially distinguished for 
his work on the Surgery of the Bones and in the Development 
and Practice of the Surgery of the Brain and Spinal Cord. 


SIDNEY MARTIN, 

M.D., BS. Bese. FRCLP. Assistant: Physician, University 
College Hospital. and TLospital for Consumption, Bromptan, Dis- 
tinguished for researches in chemical physiology and pathology : 
has carried out researches on chemical bacteriology for the Local 
toovernment Board, and forthe Royal Conmiission on Tuberculosis. 
The following are his principal published papers: ** Papain 
Digestion “ (fear. ef Phystol., vi Nature of Papain and its 
action on Vegetable Proteids “ (asd. si) tt The Proteids of the 
Seeds of stars precatorius” (Proce Rev. Soe. SW.) y “* Vhysio- 
logical Action of the Active Urineiple of .férue precatorins ~ 
(did. xvi.) “The Tosie Action of the Albumose from the 
Seeds of farus precatorius” (hid). Valwten and the Proteids 
of Mourn” (Art. Wed. Journ, i8b) 2° The batluence of Bile on 
Digestion (with Dr 1. Willtams= Jee. Aop. Sav. xive and 
viii.) st! The Chemical Products of the Growth of Bacillus 
anthracs and their Uhysiological Action” (6rd, xviii.) 
“Vieliminary Report on the Chemical Products of the Life ot 
Bactllacanthrads” (Rept. ol the Med. Otfeer, Local Govt. 
joard, ISS$o0 go); ‘ Chemical Pathology of Anthrax” (rdrd., 
qi): ‘! )sphtheritie Paralysis (/’rec. Aer. Soe., 1892) 3 
“Gaulstonian Lectures on the Chemical Pathology of Diphtheria 
compared with that of Authrax. Infective Endocarditis and 
Tetanus.” 189220 *¢ Two Classes of Vegetable Globulins 7 
(Zre, Phyvrot. Sods Vathology of the Proteids of the Body ~ 
(Airtt, Med. Jouriu., 1890). 


GhORGL. Mo MENCHIN, 


MOA. (iubl.). Professor of Mathematics in’ the 
Dagincering College, Cooper's Till. 
treatises : 


Royal Indian 
Author of the following 
“Stites Unipkinar Kinematics,” and ' Lydro- 
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statics.” Also of the following papers :—‘‘t Astatic Equilibrium 
of any System of Forces, treated by Quaternions” (/’ree. 
Loud. Math. Soc.) “The Absolute Sine lectrometer ” 
(Nature, Electrical Review, &e.) >" Researches in lhoto- 
electricity” (Z’roc. Phys. Soc. and Phil. Vag.): “ Impulsion 
Cells” (Efectrtcian, Proc. Phys. Soc.) + ‘* Seleno-Aluminium 
Cells and the Electromotive Forces of Starlight” (fstronomy 
and Astro-Physics); ‘*The Magnetic Field of a Circular 
Current “; ‘* The Magnetic Field close to the Surface of a Wire 
carrying a Current * (774. Wag., Proc. Phys. Soc.) 


Wittiam HENRY POWER, 


Assistant Medical Officer, H1.M. Local Government Board. 
Author of Reports to the Local Government Board relating to 
the natural history of epidemic diseases and materially extending 
the knowledge thereof, more especially (a) Demonstration in 
1882 of the existence of Scarlatinal Disease in Cows, 


explaining the previously obscure spread of Scarlatina in human | 
communities by means of Cow's Milk ; (4) Kecord of Cases | 


(afterwards followed by Dr. Klein) where Diphtheria had been 
spread by the consumption of Cow’s Milk; {c}) Discovery, in 
1881, of the ability of Smallpox to extend atmospherically 
(without other personal relation) from a hospital to houses in its 
neighbourhood. The subject was investigated by a Koyal Com- 
mission which recognised the facts; they have heen subjected 
to further demonstration by Mr. Power during subsequent 
years. 
THOMAS PURDIE, 

B.Se., Ph.D., A.R.S.M., Professor of Chemistry in the Uni- 
versity of St. Andrews. Author of the following :—‘‘ On the 
Synthesis of @ Isoheptane”; and ‘* On the .Action of Sodium 
Alcoholates on Fumaric Ethers” (7raus. Chem. Soc., 1881) 3 
** Action of Sodium Alkyl Oxides on Ethereal Fumarates ” 
(é67d., 1885); ** The Action of Metallic Alkylates on Mixtures 
of Ethereal Salts with Alcohols” (2é¢¢., 1887). Joint author 
with W. Marshall, B.Se.. of :—‘* Action of Alcohols on 
Ethereal Salts in presence of Small (uantities of Sudic 
Alkylates” (rans. Chem. Soc., 1888); ‘*The Addition of the 
Elements of Aleohal to the Ethereal Salts of Unsaturated Acids ~ 
(éb:d., 1891). Joint author with J. Wallace Walker, M.A.. 
of>~ ‘Resolution of Lactic Acid into its Optically Active 
Components ” (zbzd., 1892); ‘* Optically Active Ethoxysuccinic 
Acid” (762d., 1893). 


UPL, BUBIAROWESS, 


OMPARATIVELY few meteors of the April shower 

appear to have been scen this year in consequence 

of the cloudy weather which prevailed. But il the 

results are scanty they are interesting, for three fine 

meteors were observed at more than one station, and 
their real paths in the atmosphere have been computed. 

On April 14, 1th. 44m., a bright first mag. meteor was 
seen hy Prof. A. 5S. Herschel at Slough, and by the writer 
at Bristol. It moved rapidly ina rather long path, and 
left a bright streak. The radiant point is indicated at 
316° + 31° near ¢ Cygni, and the meteor fell from 87 to 71 
miles over the English Channel. During its visible 
career it traversed a course of 107 miles with a velocity 
of about 49 miles per second. Vhe radiant of this 
meteor near ¢Cygni is almost identical with that 
(314° + 27°) found for a t-2 mag. meteor observed on 
April 20, 1893, alse by Prof. Herschel and the writer. 

On April tg, toh. 59m., a fine meteor, variously esti- 
mated as = ist mag., 2 >= 9%, = Ist mag., was ob- 
served by Mr. Corder at Bridgwater, Mr. Blakeley, 
Dewsbury, Mr. Packer, Birmingham, and the writer at 
Bristol, respectively. [ts motion was maderately slow, 
and it left a streak. The direction of its flight shows it 
to have been a Lyrid with a radiant at 269° + 30° ‘The 
meteor descended from 91 to 43 miles over the North 


Sea and Lincolnshire, and traversed a path of 97 miles |; 


with a velocity of 33 miles per second. This object 

appeared much brighter to the observers at Birmingham 

and Dewsbury than to those at Bridgwater and ITbristol, 

for the meteor was far more distant from the latter places, 
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and its light much veiled in the mist lying over the stars 
of Cygnus near the north-cast horizon. 

On April 19, (th. 46m., another conspicuous meteor. 
moving very swiftly, and leaving a bright streak, was seen 
in Hercules and Bootes by Mr. Corder at Dridgwater, 
and the writer at Bristol. Its radiant was in Sagitta at 
300° + 20°. The meteor fell from 77 to 71 miles over 
Wiltshire and Somerset, and travelled along a path of 40 
miles in Jess than one second of time. ‘Vhe radiant in 
Sagitta furnishes a well-defined meteor shower at the 


April epoch, and | first detected it in 1877, My 
positions for the radiant are as follow : 
D, 92 1877, April 16-19 298 + a5 6 meteors 
1D, 110... 1885, April 18-20 299+ 24 5 =». 
D, 121... 1887, Apnl 19-25 302 + 23 4 5 


The mean position is at 300° + 24°. Mr, Corder saw 
a shower in April-May 1876-9 from 300° + 20° (7 
meteors), which presents an excellent accordance. The 
meteors of this stream are very swift, and commonly ger- 
minate streaks; but the shower is not well displayed until 
the morning hours, the radiant being very low before 
midnight. W. FL DENNING, 


MOTIES.. 


Tue following fifteen candidates were selected on Thursday 
last by the Council of the Royal Society, to be recommended for 
election into the Society:—Mr. J. Wolfe Barry, Prof. A. G. 
Bourne, Mr. G. El. Bryan, Mr. J. Eliot, Prof. J. k. Green, 
Mr. E. IJ. Griffiths, Mr. C. T. Heycock, Prof. S. J. Hickson, 
Major H.C. L. Holden, Mr. F. McClean, Prof. W. MacEwen, 
Dr. S. Martin, Prof. G. M. Minchin, Mr. W. II. Power, Prof. 
T. Purdie. We give the qualifications of the candidates in 
another part of this number. 


Tue memorial of the late Prof. J. C. Adams, at Westminster 


unveiled this afternoon by the Duke of 


| Devonshire. 


WE are glad to be able to report that Prof. Huxley has been 
steadily improving in health during the past few days. 


Dr. P. DaNGearb has been appointed Professor of Botany 
to the Faculty of Sciences at Poitiers. 


Ata meeting of the Court of the Spectacle Makers’ Company. 
on Thursday last, Mr. W. H. M. Christie, the Astronomer 
Royal, was presented with the honorary freedom of the Company, 
in recognition of his services to astronomical seience. 


Tur De Candolle prizes have been awarded by the Physical 
and Natural istors Society of Geneva to Dr. O. Warhurg for 
his monograph of the .Wyvisteracew, and to Dr. R. vou Wertstein 
for his monograph of the genus Zuphrasian. 


Derinc the past week, the deaths of several eminent men of 
science have occurred. Surgeon-Major Carter, who was elected 
a Fellow of the Royal Society in 1859, and obtained the Royal 
Medal in 1872. died on Saturday last, the 4th inst., at his 
residence in Budleigh Salterton. We notice also the death of 
Mr. A. E. Durham, late Vice-President of the Royal College of 
Surgeons of England, and the author of numerous works on 
subjects connected with medicine and surgery. Among the 
announcements of deaths abroad, we regret to see the name of 
Prof. K. Ludwig, Professor of Vhysiology in the University of 
He 
The death is also announced of 


Leipzig, and Director of the Physiological: Institute there. 
was seventy-eight years of age. 
Prof. Manuel Pinheiro Chagas, General Seerctary of the Royal 
Prof. Chagas was bom 


Academy of Sciences at Lisbon. 


November 13, 18.42. 


Dr. Kart Sour, the eminent biologist, died at (:eneva on 
Monday, at seventy-eight years of age. Tle ways born at 
Giessen, and studied under Liebig and Agassiz. .\fter residing 
for a time in Paris, he returned to Germany, in 1847, as Pro- 
tessor of Zoology in the University of his native town, but 
soon Jost his chair for political reasons. In 1852 he became 
Mrofessor of Geology at Geneva, and from that time identified 


himself with the civie life of the country of his adoption, 


Wek regret to notice that Sir George Buchanan, formerly 
medical officer to the Local Government Board, died on Sunday 
last. at the age of sixty-four. .\s mentioned in these columns 
last week, he was chairman of the Koyal Commission on Tuber- 
culosis. the report of which has just been published. 1lis 
contributions to the literature of preventive medicine. hygiene. 
and sanitation are numerous and of prime importance. Ile was 
cleeted a Fellow of the Royal Suciety in 1882, 


ON Monday, May 20,a meeting will be held at the Royal 
(,vouraphical Society to commenvorate the fiftieth anniversary of 
the suling of the Arctic Expedition, under Sir John Franklin. 
The Society's anniversary meeting and the annual conversazione 
will be held on the following Monday, May 27. 


Yur barl of Selborne, whose death oecurred on Saturday 
lust. was electel] a Fellow of the Royal Society in 1860. He 
was raised to the pecrage as Baron Selborne in 1872. The 
litthe Hampshire village. from which the title was derived, is 
Gilbert: White's‘ Natural 


thar which is immortalised by 


History.” 


Vite Department of Science and Art has received, through 
the boreign Office, a programme of an Exhibition of Medicinal 
ane Useful Mlants, which is tebe held at the Hague in July neat. 
Intending exhibitors may obtain further information from Dr. 
M. J. Greshatf, 97 Laan van Meerdervoort, at the Tague. 


MINEY-SIX natives, and as many as 252 animals, bave been 


brought over from Somaliland by Herr Menges, for the Kast 


Mrican Village at Sydenham. Among the animals was a 
* Waller” 


duchals. babuons, and ostriches. 


antelope, and numerous hons, cheetahs, hyenas, 
A forther instalment of twenty 
hons, eleven elephants. four zebras, nineteen ostriches, six 


leopards. four pythons, and other animals will shortly arrive. 


\S\ Injernatienal Health Ushibition is to he opened in’ Paris 
ii adew days, and is te remain open until September 15 ness. 
(1) Hygiene 
ef the house: (2) the health of towns: (3) treagnent of infee- 
tous diseases: (4) demography and sanitary statistics; (5) 
(6) hyene of infancy ; 
professional hygiene; (8) food products: (9) the hygiene of 
lothinge 


The exhibits are divided inte ten groups, as tallow : 


SIM Lary scence ; 7) industrial and 
Iitundry work, sanitry clothing, &c. i (10) physical 


ee POSE, 


“tor bdible Sea Mish and the Sea 
to be delivered diy Prot. We AL Herdman, FLRLS., 


Yeon k poof lectures on 
Pisherte s. 7 
v Tnversity College. Daverpodd, has been arranged by the 
Laneawehire See Lashertes Jeunt Committee.  Vhe object of the 
Wetuses 2 toantere (and inform the general public a a matter 

Manton) Unies chan. viz. the present position and future 
preqeety dour tishcrtes, th 
nd the | Moy be expected to result from such 


Merwions Fr dl des ti 1 


teed of protection and regulation, 
mete whit 
hang aind shell ish eulture, 


Vist. lreriry @ the Mertne Riaovical Assotiation’s laboratory 


uC Vymenth ar win toa momberof volumes te complete sets 
f thos be 
An dissin wv hoere 


whi h form ge essential ysert of the coaapment of 
Gh ovestyatonis earned on. Among 
My weedal as: DWth ophtoal Prattva trons pire: 


Vet ESTS. and Re Sree lee 
Pes. , Witlansig | 


the velunw® | 


of the Kayal Society previous 
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to 1888. Fellows of the Royal Society, who do not wish to 
keep their old Zransactions and Proceedings, or the families of 
Fellows who are dead, could net bestow those volumes more 
worthily than by giving them to the Plymouth Laboratory. 
Other volumes which would be welcomed are: Proceedings of the 
Zoological Society previous to 1891. and the Zertschrift fir 
Wrssensch Zoologie previous to 1875. Any special monographs 
on biological subjects, or separate copies of papers, would also 
be gladly received. Every man of science knows that the litera- 
ture of a subject should be easy accessible to an investigator, and 
will therefore recognise the necessity of making the library at 
Plymouth Jess deficient in works of reference than it is at 
present. 


Wk gave Jast week a list of the new officers of the U.s. 
National .\cademy of Sciences. clected at the recent annual 
mecting. The new members elected at the same meeting were — 
Dr. William V1. Welch of Johns Hopkins University, Dr. 
Wilham L. Elkin ef Yale University, Prof. Charles S. Sargent 
of Harvard University, and Prof. Charles Whitnan of Chicago 
University. Three foreign chosen Prof. 
Rudolph Leuckar: of the University of Leipzig, Prof. Julius 
von Sachs ef Wurzburg. and Vrof. Sophus Lie. of Letprig. 
The Barnard gold medal was voted (o Lord Rayleigh for 
the discovery of argon. The Watson medal and a 
of 100 dollars was presented to Prof. 1. C. Chandler for his 
researches on the variation of latitude and on the variable stars. 
-An account of this award was given in NATURE a year ago 
(vol. 50, p. 157). A list of the papers read at the meeting will 
be found among our Reports of Societies. The Academy selected 
Philadelphia as the place for the autumn meeting, and fixed: the 
date at October 29. At that meeting the new president, Prof, 
Wolcott Gibbs, will be inducted into office, and Prof. O. C. 
Marsh's term of office will terminate. 


associates were 


purse 


A NeW era of cheap telephoning seems to haye followed the 
expiration of certain patents and the judicial annulment of others 
in the United States a few monthsago. Simultaneous announee- 
ments of reduced rates in Connecticut and Hlinois coincide with 
the formation of a new company the Standard Telephone 
Company with ramifications or sub-companies extending all over 
the United States, ad an aggregate capital of 160,000,000 
dollars. Vreluminary armaingements were very quietly made, but 
this company now comes forward with rates of 3 dollars a 
month, instead of many times that amount now charged, in 
some cases running as high as 240 dollars a year. efforts have 
been made, o induce the legislature of the State of New 
Vork, to secure a compulsory reduction of rates; but the old 
companies have opposed such Jepislation strenuensly, on the 
ground that no cheaper service could be given. Vhe Standard 
Company. however, claim to have discovered a new principle or 
method of operating: in electricity, which will enable them 
to converse oser unprecedented distances sty from New 
Vork to Nery moderate 
The reticeace maintained, however, makes it impos: 
claims are 


Denver, or even San Pranciseo eat 
cost, 
whether 


sible to deeie or not these extravagant 


well-grounded, 


Ai the second Tnternadional Zoolyical Congress held in Mos- 
cow in 1802, a resolution was passed to the effect that the third 
mecting should take place in Leyden. the oldest University of 
the Netherlands. and that Dr. F. A. Jentink, Director of the 
Leyden Natural Uistery Musenm, should be ity President. 4 
eucular informs us that the Netherlands’ Zoological Society is 
making the necessary arrangements for this meeting. which is to 
be held on September 6-21, under the patronage of the Qacen- 
Kepent of the Netherlands. The Ministers of the Interiar, of 
the Public Works, and of Comnieree and Tidustry, will be 


Honorary Presidents of the Congress. A number of well-known 
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soologists have promised to attend the meeting, and to deliver 
addresses or read papers. The following scheme for the sectional 
meetings has been arranged :—(1) General zoology : geographical 
distribution, inelnding the fossil faunas; the theory of evoln- 
tion. (2) Classification of living and extinct vertebrates ; 
bionomy ; geographical distribution, including fossil vertebrates. 
(3) Comparative anatomy of living and extinct vertebrates 5 
embryology. (4) Classification of living and extinet invertebrate 
animals ; bionomy. (5) Entomology. (6) Comparative anatomy 
and embryology of invertebrate animals. tntending members 
may send the subseription (£1) to Dr. P,P. C. Hoek (Helder), 
the General Secretary, or to Dr. R. Florst (Leyden), Treasurer. 


THR summer meetings of the Institution of Naval Architects 
will be held in Paris on Tuesday, June 11, and during the 
remainder of the week. The Right ITon. Lord Brassey, K.C.B.. 
I'resident of the Institution, will occupy the chair, We are 


NATURE 


| and generally to promote the study of geodynamics. 


informed that the French Government is taking a warm interest | 


in these meetings, and that, under the honorary presidency of the 
Minister of Marine, Vice-A\dmiral Besnard, and under the acting 
presidency of Vice-Admiral Charles Duperré, a strong and influen- 
tial Keeeption Committee has been formed, representing the 
Ministry of Marine, the French Navy, the Municipality of Paris, 
the Chamher of Commerce of Paris, the Great Irench Industries 
and Steamship Owners, the Railroad Companies, the University of 
Paris, the Conservatoire des Arts et des Metiers, the French Insti- 
tution of Civil Engineers, the Society for the Encouragement of 
National Industry, the French Institution of Naval Architects, and 
the Union of Yachts. This Committee has already taken active 
steps to draw up a programme of exceptional interest for the 
instruction and entertainment of the Institution. Vapers have 
already been promised by M. Emil Bertin, Director of the French 
(Government School of Naval Architecture, and M. V. Daymard. 
There will also be papers by Sir William White, Mr. B. Martell, 
lor. Francis Elgar, Mr. Archibald Wenny, and Mr. Mark 
Robinson. 


DuriNe the Easter vacation the following naturalists have 
been at work in the Liverpool Marine iological Station at Vort 
[eri —Orelle@.lorbess: Mr Fs Ge Baily, eNlre I Mo CG. 
Kermode, Dr. J. 1). Gilchrist (Edinburgh University), Mr... O. 
Walker, Prof. Werdman,and Mr. J. C. Sumner (curator). Two 
steamer dredging expeditions bave been carried out to the west 
and south of the Isle of Man. On these a small shank trawl was 
worked, in addition to the dredge, with considerable advantage 
on one occasion, in faet, coming up so full that the net burst 
with the weight on leaving the water, and the contents were lost+ 
A number of fine Echinoderms were obtained with the trawl, 


including Zecdea, Palmipes, Porania, Stichaster, Synaptt, 
and other WHolothurians. Amongst the Crustacea were 
Scalpellum, Munida bamffica, Kantho tuberctdlata, Fbalta 


tuberosa and FE. tumefacta, Anapagurus dyndmannt, Galathea 
dispersa with Pleurocrypta disperse, Melphidipella macera, and 
a number of the rare shrimp /otophzlus spinosus, Veach. 
Floating fish eggs (plaice and another species) were caught in the 
tow-netsin Port Erin Bay, both in Marchand April; and Lp/ysta, 
Dorrs, Sepiola, and other Invertebrates have spawned in the 
tanks at the Biological Station. The Liverpool Committee is at 
present considering the possibility of a further extension of the 
Station in the form o°a hatehery and a large tidal pond, such as 
was contemplated in Vrof. Merdman’s original scheme of the 
institution, 


AN Italian Seismological Society has recently been founded by 
Prof. Taechini, the well-known Director of the Central Meteoro- 


logical and Geodynamic Office at Rome. Hts objectsare to make | 
| in succession through all the positions between two limits, one 
nomena occurring either in Ttaly or in other countries. to publish | 
_ and the other to the maximum current in dhe opposite direction, 


known as soon as possible all the seismic and voleanic phe- 


Short notes about them, descriptions of seismic apparatus, &c., 
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The sub- 
scription being moderate, and national and foreign members 
being admitted on nearly the same terms, the new society, it 
to be hoped, may become practically a European one. 


A USEFUL innovation, that we hope is to be continued, bas 
heen started hy the Geological Society of London, in the 
publication of a catalogue of geological literature added to the 
Society's brary during the half-year ended December 1894. 
This is eqnivalent to a list of all important books and papers on 
geology published in that period. very paper is catalogued 
separately, under the author's name, and there is a subject-indes. 
The whole is a distinct improvement on the list hitherto published 
annually in the November Quarter(y Journal ; and in spite of the 
improvements, this list for the half-year is less than half the bulk 
of the last annual one. The only important omission is that of 
maps. The work will be most useful to all geologists who wish 
to keep abreast of recently published works. 


THE science of oscillations has been enriched by some simple 
and instructive elementary experiments, due to Dr. 11. J. Oosting, 
which are described in the Zertschrift fiir den Phystkalischen 
Unterricht, That the velocity of a pendulum is greatest when 
the bob reaches its mean position is shown by means of a pen- 
dulum with a mirror attached to it at its axis of suspension, the 
upper end of the pendulum-rod being attached to a stout wire 
bridge, the feet of which take the place of the knife edge. When 
a beam of light is reflected from this mirror, a line of ight is 
formed upon the sereen if the pendulum vibrates rapidly enough. 
The light from the lamp is made intermittent by a uniformly 
revolving dise provided with holes bored at equal intervals near 
the edge. A series of points are then produced on the screen, 
which are crowded together towards the ends, and further apart 
towards the middle of the line of light, the distance being pro- 
portioned to the velocity of the bub. 


ANOTHER neat contrivance designed by the Dutch physicist 
is one for producing Lissajou’s curves resulting from the com- 
bination of two vibrations at right angles to each other. The 
simplest form of vibrating mirrors consists of two small mirrors 
attached to wires stretched ina vertical and horizontal position 
respectively, The periods of vibration are adjusted by screws 
carrying nuts mounted behind the mirror at right angles to the 
wire. The vibration is made slower hy screwing the nuts ont- 
wards; or, if a pendulum is to be used, it is attached to the 
bottom of a U-shaped wire bent out and down at the upper 
ends, so as to oscillate about the ends of the wire. .\ horizontal 
cirele is attached to the U at the centre of suspension. carry- 
ing a precisely similar suspension for a second and smaller pen- 
dulum, except that a horizontal mirror takes the place of the 
horizontal cirele. The periods are adjusted by weights movable 
along the rods, and the resulting curves may be thrown upon 
the ceiling, or back upon a sereen just in front of the lantern 
with a hole for letting the light through. In this case the beam 
must be twice reflected from a mirror at 45 10 the horizon. 


WITHIN the last year or two, the number of methods for 
observing the characteristics of an alternating current which have 
been described is considerable. The latest step in this direction 
is due ta M. J. Pionchon (Comptes rendus, Aprit 22, 1895), who 
uses an optical method. The alternating current is passed 
through a coil, surrounding a tube filled with carbon bisulphide 
ora saturated solution of mereuric and potassium icdides. This 
tube is placed between the polariser and analyser of a half- 
shadow polarimeter. Under these cireumstanees the plane of 
polarisation of the light, after its passage through the tube, passes 


of which corresponds to the maximum current in one direction, 


BO 


It. as is the case in practice, the alternations are fairly rapid. the 
appearance presented is that during the passage of the current 
the two halves of the neld appear equally bright when the 
analyser is adjusted in the zero position for no current passing. 
By adopting the stroboscopic method ef observation, the author 
has. however, succeeded in making clear the different phases of 
illumination through which the field of view passes. By suitably 
#djusting the difierence (e) between the pend (T’) of the strobo- 
scope and the period (T) of the current, it is possible 10 see the 
varinus phases of the phenomenon pass as slowly as is desirable, 
the period of the apparent change being to the period of the 
current in the ratio of T’ toe. Tlence, by determining the time 
taken to go through a whole cycle of the apparent changes, the 
period of the current can he deduced. 
the current can alse be detennined. 


Vhe maximum value of 
If we denote by » the 
rotation of the plane of polarisation of the light corresponding 
to the maximum current, then, when the principal plane of the 
analyser is rotated through a less angle than p, the two 
halves of the field will appear equally bright twice during each 
‘yele of the apparent changes. If the angle of rotation of the 
analyser is w, this equality will only vceur once ina cycle, while 
if the rotation ts yreater than p, at no time will the two halves of 
the held of view appear equally bright. Thus it is quite casy to 
determine the position of the analyser corresponding to the 
maximum current. The methed also admits of obtaining the 
current curve, by noting the times at which, when the angle of 
rotation of the analyser (a) is less than g, the two halves of the 
held are equally bright. The current corresponding to the two 
times observed can he calculated from the value if, the known 
dimensions of the coil, and Verdet’s constant for the liquid 
employed. 


Pkor, PRANK CLowks ** Treatise on Practical Chemistry and 
(Jualitative Analysis,” adapted for use in the laboratories of 
colleges and schools, has reached a sixth edition. 
md A. Churchill are the publishers of the book. 


Mesars. J. 


Tuk Quarterly Journal of the Geological Society, Just issued 
(Nou, 202), contains, in addition to papers read at the meetings, 
the report of the proceedings of the annual mecting and the 
anniversary aildress of the president, Dr. Tlenry Woodward, on 
“Some Points in the Life-history of the Crustacea in Karly 
Val eozoic Times.” 


THe very useful pamphlet cotitled ** Notes on lolarised 
Light,” by Mr. A. 1. Munby, which we favourably noticed when 
1 appeared about a year age, has been translated into Russian 
hy Vrof. Glinka, of St. Petersburg: University. Students of 
mineralogy beginning work with the polariscope, will find the 
ontents of the pamphlet of great assistance, 


Wer have received a report of the proceedings of the con- 
ference on inlund uavigation, held in’ Birmingham in’ February, 
4y The Federated Institution of Mining Engineers. The report 
ontains some useful information on the important subject of (he 
nland navigation of Great Britain, and a number of valuable 
iggetions for improving the present inefheient state of our 
nland waterways. 


AER Detar wnt Co. have prepared and published a 


seful cataloprue of sepande papers from the /sdosophical Trans- 
afr oof the The 


Two other 
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our ponds. Messrs. Wankiyn and Cooper write on Aegon. Mr, 
Thomas Leighton has an article on ** Geology of the Isle of 
Wight”: and Dr. Guppy writes on‘ Stations of Plants and 
Buoyaney of Seeds.” Mr. Rudolph Beer has an: interesting 
illustrated article on tt Leguminous Plants.‘ 


Tire West Nustralian Year-Buok for 1893-94, issued hy the 
Registrar-General, contains tables showing the results of meteoro- 
logical observations at the chief observing stations, together with 
some general remarks on the climate of the colony. The climate 
varies a good deal in the different parts : inthe south and south- 
west IL is excellent, being temperate and cool, with regular and 
sufficient rainfall, To the eastward the climate isdryer, but little 
accurate information is available in that direction, 


Tuk Report of the Royal Zoological Society of Ireland for the 
year 1894, shows that the Society is inan exceedingly prosperous 
condition. Nine lion cubs were born during the year, fovr of 
which died. but the five others (all males) were disposed of as 
exchanges. There are still (60 Jions and five Jionesses in the 
gardens of the Society. The Couneil has decided to make a 
donation to the funds of the /r¥s4 sVaturadist,a monthly journal 
which frequently contains valuable information on the natural 


history of Ireland. 


Wr have received No, 2 of the Official Guide to the Museums 
of Keenomic Botany at the Royal Gardens, Kew, compris- 
ing Monocotyledons and Cryptogams. Among the speci- 
mens and products belonging to Monocotyledons, by far the 
larger number are naturally derived from the great order of 
palms; though the origin is also illustrated of other very im- 
portant products, such as vanilla, ginger, grains of paradise. 
arrowrout, the pine-apple, aloes, bananas, the yam, New Zealand 
hemp, dragon’s-blood, and many others. The palms include 
nearly 100 distinct exhibits, and the grasses upwards of 60. 
Among Cryptogams, several officinal and other useful articles 
are obtained from the fibres ; while the Mya and Fungi also yield 
their quota. A very copious index adds greatly to the value of 
this publication, 


A REDORT, lately issued, on the progress and development of 
the Manchester Museum, Owens College, during the past: four 
years, shows that the museum is a great power for good, — By 
means of short courses of popular lectures, and informal deman- 
strations and addresses, the collections have been rendered more 
interesting and intelligible to the public. Chuibs, socicties, and 
classes have paid frequent visits of inspection, and have had the 
contents of various sections of the muscum explained to them by 
Prof. Boyd Dawkins, or by members of the muscum stati 4 
number of additions have been made in the geological depart- 
ment, one of the most interesting accessions being a model of a 
glacier, made to sede by Prof, Heim. The zoological and botanteal 
collections have also heen benefited by additions, and the spect- 
mens in most of the sections have been reduced ta law and 
order, 


A RBOEND tedetermination of the atomic weight of strontium, 
hy T. W. Richards, contirms the value 87°70 found hy Pelouze 
in 18.45. 
of anhydrous strontium chloride and silver, 


Pelouze employed the method founded on a comparison 
The present author 
finds (t) the ratio between very carefully purified anhydrous 
Strontium bromide and silver im three sets of analyses carried 
out by different: methods, and (2) the ratio 2.Agbr: Sir, in 
twe other series of experiments, 16°000, 
of strontium ine 


Taking oxypen = 
the values obtained for the atomic weight 
respectively (1) $7644: 87°003 3 $7 °GOS, and (2) S7'G60; 
S7"b50. 
87 *Ob. 


The mean value fiom these results may be taken as 


Tin. additions to the Zoological Societys Gardens dining the 


past week onelade a) Common Squirrel (Sedaris valyarts), 
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Entish, presented by Mrs. Herbert Morris; four Vellow-bellied 
Liothrix (/othrix /iutens) from China, presented hy Wr. Albert 
Kettich ; a Black-billed Sheathbill (CAionzs scnor), captured at 
sea, a Water Rail (A@//us aguaticus). Lritish, presented by Mr. 
John Gunn; a Lineolated Varrakeet (Sodborhynchus lineolatius) 
from Mexico, presented by Mr. Edward Iawkins; a Vutf 
Adder (Fipera arictans) from South .\frica, presented by Mr. 
J. bk. Matcham: a Lear's Macaw (fra far’) from South 
America, four White-backed Pigeons (Co/iwmda Leuconota) from 
the Himalayas, a Rock-hopper Penguin (Zudyftes chrysocome) 
from New Zealand, deposited; two Alpine Choughs (2yr- 
rhocorax alpinus), Luropean, purchased ; an lnglish Wild Cow 
(4os taurus, var.), born in the Gardens, 


OUR ASTRONOMICAL COLOMN. 


RELATIVE DENSITIES OF TERRESTRIAL PLANETs. —.Atten- 
lion is drawn te an interesting relation between the diameters and 
densities of the terrestrial planets, by E. S. Wheeler (Sczence, 
April 19). The planets are plotted with their diameters in miles 
as abscissx, and their densities (the earth being taken as unity) 
as ordinates, and it is then seen that the points located in this 
way lic approximately in a straight hne. Such a line passes 
within the limits of the probable errors of all except Venus. If 
this relation should prove to represent a natural law, the mass of 
a planet or satellite could be determined from its diameter. 


Venus is the only one of the five planets (the moon being in- | 


eluded) that is any more discrepant than might be expected from 
its probable error; to make it accordant, vither its mass must be 
inereased by one-tenth, or its diameter decreased by one- 
thirtieth. A sufficient increase in the mass of Venus is stated to 
be all that is necessary to explain the movement of the peri- 
helion point of the orbit of Mercury ; but some of the irregulari- 
nes of Mercury may be accounted for by the smal] mass which it 
is NOW supposed to have, namely, one-thirtieth that of the earth. 
In plotting the planetary curve, the density of Mercury adopted, 
is that derived by Backlund from a discussion of the movements 
of lEncke’s comet. 

THe Orgrr or Comer 1893 IV (Brooks). .\n investiga- 
tion of the path of this comet, by Signor Veyra, seems to suggest 
that it is one of a series travelling in the same elliptic orbit 
(dst, Nack. No. 3281). This conclusion is based on the simi- 
Tarity of the orbit with those of comets 1864 1 and 1822 [, the 
periods of the comets rendering actual identity impossible. The 
¢lements of the orbit are as follows : 


‘TY = 1893 Sept. 19°25954 Berlin M.T. 


Longitude of perihelion 162 22 9) 

ne . node AS Saleralsos 
Inclination ++ 129 50 fa) 
Eccentricity ve 0'9964886 
Log 7 «+ 9°909551 
Period ... » 3516 years, 


THE SPECTRUM OF MLARS.—<A very practical contribution to 
the recent discussion as to the spectroscopic indications of 
aqueous vapour in the atmosphere of Mars is afforded by the in- 
vestigations of Mr. Jewell as to the amount of vapour necessary 
to produce effects which can be observed with instruments of 
Specified power. (Astrophystcal Journal, \jril.)  Vixpressing 
the amount of vapour present in the air of Baltimore by the 
depth in inches of a layer of water, the observed monthly mean 
for January is 0°73, June 3°25, October 1°56, the maximum oc- 
curring in June. Ife concludes that ‘tunless the amount of 
Water in the atmosphere of Mars is greater than that in the 
earth's atmosphere in October at Baltimore, it is useless to look 
for the presence of water vapour in the spectrum of Mars, unless 
our instrumental means are much superior to any hitherto used 
for that purpose.” Since instruments of greater dispersion are 
unsuitable, because of the lack of sufficient light, there seems but 
little chance of obtaining any very decisive direct evidence of the 
presence of water vapour in Mars. It will be remembered that 
Dr. Janssen and others satisfied themselves as to the indications 
of water vapour bands in the spectrum of Mars, whilst’ Prof. 
Campbell has more recently failed to detect them. 

The chances of detecting the presence of oxygen, however, if 
present, do not seem so hopeless, as the B group is reacily seen 
with small dispersion. 
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It is also suggested by Mr. Jewell that attempts should be 
made to observe the chlorophyll bands in the spectrum of the 
green areas of the planets, since one of the bands is quite strong 
in the vegetation spectrum. 


THE ASTRONOMICAL SOCIELY OF FRANt k.—During the 


. eight years of its existence, this Society has attained a member- 


ship of nearly 1000. .\t the annual mecting held recently, Dr. 
Janssen was elected’ president, and M. Camille Flammarion 
general secretary for the current session. The progress of 
astronomy in 1894 formed the subject of an address by M. 
Tisserand, the Director of the Paris Observatory. Among other 
matters he referred to the reappearance of [De Vico’s comet 
(NatuRE, vol. li. p. 542), which he regarded as further evidence 
of the fact that, at certain epochs, comets are subject to increases 
of brightness which they are incapable of maintaining, the in- 
creased activity being probably due to internal disturbances, the 
nature of which are not yet understood, It will be remembered, 
however, that Mr. Lockyer explains these fluctuations in brilliancy 
by collisions with meteor-swarms lying in the track of the 
comet. Referring to minor planets, M. Tisserand believed it not 
improbable that those appearing as bright as 12th magnitude stars 
have an average diameter of about 130 kilometres ; that is, about 
one-hundredth of the earth’s diameter ; at that rate, even a thousand 
of them would not have a total mass equal to a thousandth part 
that of the earth, assuming that their mean density is not greater 
than that of the earth. (Axudé/ Jews, Soc. ast. de France, 
May.) 
HUEEE, RO AL, SIUNCIUEIO™ (CON SELES ALA OUNG ES. 

“ue annual Royal Society conversazione, to which gentlemen 

only are invited, was held in the Society’s rooms on 
Wednesday: of last week. 

Many branches of science were represented in the exhibits, 
either by apparatus or by results of research. An exhibit that 
attracted much attention was the electrical furnace as used for 
the melting of chromium, titanium, platinum, and other metals, 
with high melting-points, shown by Prof. Koberts-Austen, 
C.B. The furnace consisted of a fire-clay case lined with 
magnesia, and contained a magnesia crucible. The carbon poles 
were horizontal, the arc being deflected by means of a magnet 
on to the material to be heated. For purposes of exhibition, an 
image of the molten contents of the furnace was projected, by 
means of a lens and mirror, on to a screen; the current em- 


ployed is usually about 60 or 70 amperes at 100 volts. 
Some very valuable metals of the platinum group were es- 


hibited by Messrs, Johnson, Matthey, and Co., among them 


being a platinum nugget, weighing 158 ozs. ; palladium ingot, 


of 1000 ozs.; rhodium ingot, 72 ozs.; osmium, melted and 


sponge ; ruthenium melted by the electric arc ; and pure indium 
rolled sheet. 

| magnet, showing the effects of currents in tren on its 
magnetisation, was exhibited by Dr. llopkinson. A large 


electromagnet had buried in its substance two coils of compara- 


| 


tively small dimensions, one around the centre of the magnet, 
the other half-way between the centre and the surface. These 
coils were connected to two galvanometers. n reversing the 
current round the magnet it was seen Utat a considerable time 
elapsed before either galvanometer showed any substantial cur- 
rent, and that the current in the central coil occurred much later 
than in that at a less depth in the mass of tron. 

Prof. J. A. Fleming showed a synchronising alternating 
current motor and contact maker. for the delineation of 
the form of alternating current and electromotive force curves, 
anda form of resistanee of small inductance for use with the 
apparatus. 

An instrument for analysing primary and secondary volts and 
amperes simultaneously was exhibited by Trof. W. M. Micks. 

Mr. R. E. Crompton had on view electrically heated appa- 
ratus, showing the method of applying clectricity for heating 
tools and appliances used in trade; also for domestic purposes. 
Wires of high resistance composed of nickel, steel, or other suit- 
able alloys, were embedded in an insulating enamel, and by it 
altached to the various articles to be heated. By this means 
loss of heat was obviated. Connection was made with the gircuit 
by means of satety connectors, in which the contacts were auto- 
matically protected. The perfeet flexibility of the system was 
exemplified in the electric oven, which was heated on all sides 
top. and bottem, and the temperature of which could be regulated 


by tuming on or off any part, or the whole of the current. Electri- 
cally heated hot-plates, flat-irons, and radiators were shown con- 
structed on the same principle. Mr. Crompton also exhibited 
the Jatest form of Crompton potentiometer, for ratio measure- 
ments (accuracy 1 in 1,000,000), and simple forms of platinum 
thermometers for use with potentiometer. 

A new instrument for testing the quality of iron in regard to 
magnetic hysteresis was exhibtted by Prof. Ewing (Fig. 1). Its 
special use is to test sheet-iron for transformers and dynamo 
armatures. A few strips of the iron to be tested are cnt to the 
length of three inches. ‘These are clamped in a carrier, which 
is then caused to revolve between the poles of a magne. The 
magnet is suspended ona knife-edge, and becomes deflected in 
consequence of the work expended in overcoming the magnetic 
hysteresis of the simple. The deflection ts observed by means 
of a pointer, and serves as a measure of the hysteresis. The 
apparatus is so designed as to make the induction nearly the 
same in all specimens, notwithstanding differences of perme- 
ability. This makes its indications strictly a test of hysteresis. 

Mr. L. Pyke showed an arrangement by means of which it is 
possible to obtain a greater efficiency in the reduction of the 
highly electro-positive metals from aqueous solutions, into and 
forming an amalgam with a mercury cathode. 

A system of electric meters, viz., voltmeters, ammeters, and 
wattmeters. suitable for either direct or alternating currents, 
formed Major Holden's exhibit. 

Prof. George Forbes exhibited a torsion model of submarine 
cable. A thread vertically suspended in oil represented the 
cable : the torsion (I. M.F.) being applied at the top by vanes 
and a positive or negative air blast (battery). The whole 
was suspended at the top by a spring (sending condenser); at 
the bottom was a mirror to reflect spot of light. This was con- 
trolled by a magnet (receiving condenser). Fluid friction repre- 
sented resistance. Twist represented charge. “The model gave 
signals compared with those of a cable 2000 miles long. 

Specimens of the deposit or incrustation on the insulators of 
the electric light mains at St. Mancras, in which metallic sodium 


and potatsinm have been found, and of the mpyulaters and wood 
learers, which were at use on these inains, were exhibited by 


Major Cardew, KeT. “The deposit was found to have been 
atsed by the passage of alkaline salts in solution to the negative 
ain, the @lts bong cnefy denved from the neighbounng soil, 
with which the ond fibres of the wood Tearers were in contact. 
2 Seas aie aa | 
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Electrolysis of these salts took place with liberation of the 
metals at the negative main, the metals being oxidised and 
slowly carbonated in air, During this process nodules of the 
metal seem to have become embedded in the oxides. and 
preserved from oxidation. 

Mr. Francis Galton showed enlarged finger prints, with de- 
scriptive notation, and a print of the hand of a child cighty- 
six days old. 

Prof J. B. Farmer had on view examples of heterotypical 
nuclear division in reproductive tissues of plants. { 

Microscopic specimens illustrating some appearances of nerve- 
cells were exhibited by Dr. Gustay Mann: and wandering cells 
of the intestine were shown by Dr. Wesbrook and Myr, W. B. 
Hardy. 

Mr. W. IT. Burgess showed the results of experiments in 
connection with the transmission of infection by flies. Flies 
having been placed in momentary contact with a cultivagon of 
Bacillus prodigiosus (or other suitable chromogenic orgamsm) 
were allowed to escape into a large room, — -Mter some time they 
were recaptured and caused to walk, fora few seconds, over 
slices of sterile potatoes, which were then incubated for a few 
days. The experiments showed that the flies’ tracks on the 
potatoes were marked by vigorous growths of the chromogeme 
organism, even when the Mics spent several hours ino constant 
activity before they were recaptured, The ase of pathogenite 
organisms ip these experiments would be attended with obvious 
dangers, but the results obtained with harmless microbes indicated 
the constant risks to which thes expose us. 

Prof. Gotch and Dr. 11. O. Forbes showed a living speei- 
men of the JWValapleruruselectricus from the River Senegal; 
Mr, Stanley Kent, a new bacterial species: and Mr. 1). Sharp, 
FAR.S., examples of variation in the size of beetles. In some 
beetles there is great difference in the size of adult individuals of 
the same species and sex. In one of the cases exhibited 
Brenthus anchorage this difference was, in length alone, nearly 
as five and one. It is believed that these extreme cases ocem 
chiefly in forms in whieb the males are ornamented with 
* useless” appendages, e.g. the families Searalwide, Lucanide, 
Brenthid.. 

The exhihit of the Marine Biological Association consisted of 
(1) marine organisms preserved in formic aldehyde, which, in 
dilute solutions, is specially useful for the preservation of trans: 
parent organisms as museum specimens 3 (2) a new method of 
fixing methylen-blue preparations. “The methylen-blue prepara- 
tions are fixed with ammonium molybdate. This method, due 
to Dr. Berthe, of Berlin, has the advantage of retaining the 
original blue colour of the preparations, and also of allowing the 
object to be mounted in balsam, or imbedded in paraffin in the 
usual way: (3) the action of light on the under sides of that 
fishes. ‘The flat fishes exhibited were reared in a tank with a 
flat slate bottom and glass front. Those portions of the under 
side of a fish which were not in contact with the slate. and to 
which light wasaccessible—this point being demonstrated by the 
exposure of a photographic plate upon which the fish lay have 
become pigmented, whilst the remaining portions are without 
pigment ; (4) living representatives of the I'lymouth fauna, 

Ngradient indicator was exbibited by Aly J. Wimshurst ; 
and Sir Benjamin W. Richardson showed an electrical cabinet, 
for use in the wards of a hospital. 

There were only two astronomical exhibits. Mr. J. Norman 
Lockyer, C.H., showed an enlargement of a photograph of the 
spectrum ofa Onionis, taken witha b-ineh telescope and an objec: 
live prism of 45. 

Mr. Sidney Waters exhibited charts showing the distribudar 
of the nebuie and star-clusters, and their relation to the Milky 
Way. These charts, upon which are recorded the position of 
the 7840 objects of the New General Catalogue of 1888, were 
designed to show the distribution of the nebule and star-chisters, 
nore especially in relation to the Milky Way. The resoluble 
and irresoluble nebule are shown to be dost densely scattered 
in the poles ol the galactic circle, and aveid the track of the 
Mhiky Way, while the star-clusters follow its course wilh great 
fidelity. The evidence derived from this chstabution seems 
polit to some general connection between the nebular system and 
the systeny of the stars. 

Prof. Kasay had a spectroscope and Wucker tubes irranged 
to give venlar demonstration of the speetae of argen extrected 
from air, and of a miature of argen and helium extracted from 
cleveite. [tis hardly necessary to say that the speetrascope wit 
in great demand all the evening. 


May 9, 1895] 


Students’ simple apparatus for determining the mechanical | 
equivalent of heat was exhibited by Prof. Ayrton. The | 
apparatus enables the heat equivalent of a watt-Second to be | 
experimentally ascertained with an error of less than 1 per cent.. | 
without any allowance having to be made for heat lost by con- 
duetion, convection, or radiation. It will give the result when 
2000 ¢.c. of water are warmed for two minutes with a current 
of about 30 amperes, at a pressure of about 10 volts. The con- 
ductor consisted of 1o feet of manganin rolled into a thin strip 
to give off heat rapidly, and formed into a double grid so as to 
be used as an efficient water stirrer. The cross section of the 
flexible leads was such that practically no flow of heat oecurred 
between them and the grid when a current of about 30 amperes 
is used. 

Photographs of sections of gold nuggets etched to show 
erystalline structure, were exhibited by Prof. A. Liversidge. 
Gold nuggets, on being cut through or sliced and polished, and 
etehed by chlorine water, were found to exhibit well-marked 
erystalline structure, closely resembling the Widmanstatt figures 
shown by most metallic meteorites, except that, in the nuggets, 
the crystals are more or less square in section, and show faces 
which evidently belong to the octahedron and cube. 

Phenomena associated with the formation of cloud were ex- 
perimentally illustrated by Mr. W. N. Shaw. Clouds formed 
hy mixture of two enrrents of air of different temperatures were 
shown in a large glass globe. The currents were due to con- 
vection. The motion of the clouds. gave an indication of 
the motion of the air. Under suitable conditions the motion 
assumed a gyratory or ‘* cyclonic” character. A second globe 
was arranged to show the formation of a cloud by the dynamical 
cooling of air, consequent upon a sudden expansion eqnivalent 
to an elevation of about 10,000 feet. The water globules conld 
be seen to fall slowly. A light was arranged at the back of the 
globe to show (under favourable circumstances) coloured coranx 
surrounding a central bright spot. Two other globes were used 
in Conjiunetion to demonstrate the modification which cloud 
formation introduces into the dynamical cooling of air. In one 
of the pair condensation diminished the fall of temperature in- 
cidental to sudden expansion, and the cifference was indicated 
by the final pressure-difference between the globes. 

There were two barometric exhibits, one a mechanical device | 
for performing temperature correetions in barometers, by Dr. | 
John Shields, and a new form of barometer, exhibited by Dr. J. | 
Norman Collie. 

The preparation of acetylene from caleie carbide was shown 
by Prof. V. Bk. Lewes. The combustion of aectylene for ilu- 
minating purposes attracted great attention. Caleic carbide, 
formed by the action of earbon on lime at the temperature of the 
electric furnace. was decomposed by water with evolution of 
acetylene. The remarkable brilliancy of the flame produced 
may be judged by the fact that the acetylene when consumed 
in suitable burners develops an illuminating value of 240 candles 
per 5 cubie feet of gas. 

Generalised frequency curves were exhibited by the Applied 
Mathematics Department of University College, London, and 
also compound frequency curves, a harmonic analyser, and a bi- 
projector. . 

Mr. F. Clarkson showed his cirelographs for drawing and 
measuring circular curves of any large radius without requiring 
the centre, with examples of curves. The construction of these 
instruments is based upon a recent discovery that it is possible to 
cut a flat plate of steel (of uniform thickness and temper) into a 
certain form, which imparts to it the property of bending always 
into circular curves. 

Mr. RK. Inwards had on view examples of curious mortise joints 
in carpentry, all made without compression or veneering, and 
Mr. Hermann Nuhne exhibited Junkers’ patent calorimeter. 

The radial cursor, a new addition to the slide rule, was shown 
by Mr. F. W. Lanchester. This cursor added to the slide rile 
makes the rule applicable at once to the calculation of whole or 
fractional powers, and renders it specially useful for the solution 
of problems in thermodynamics. 

The Cambridge Scientific Instrument Company showed a new 
form of rocking microtome and a new form of spectrometer, 
and an improved form of Donkin’s harmonograph. This was a 
modification of Donkin’s harmonograph, and draws, on a moving 
Strip of paper, a eurve compounded of two simple harmonic | 
motions, 

During the evening demonstrations by means of the eleetric | 
lantern took place in the meeting room. 

Prof. A. C. lhaddon showed lantern slides illustrating the | 
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ethnography of British New Guinea. The slides illustrated the 
physical characters of different tribes inhabiting British New 
Guinea. some of the occupations of the people, several kinds of 


| dances, and the distribution of dance-masks. Mvidence was given 


in support of the view that British New Guines is inhabited by true 
dark Papuans, and by two distinet lighter Melanesian peoples, 
one of whom may have come from the New Llebrides, and the 
other from the Solomon Islands. 

Lord Armstrong showed some of the results of his recent 
experiments on the electric discharge in air. ‘he figures 
exhibited by means of the lantern, showed various phases, 
hitherto unobserved, of the brush discharge accompanying the 
eleetric spark. They showed also the remarkable modifying 
effect of induction on the results obtained. The luminous effects 
were delineated by instantaneous photography, and the mechanical 
effects by the electric action on dust plates. The spark itself 
had to be taken in a dark box ona shunt line, as its strong light 
and violent action would otherwise have been incompatible with 
the photographie and mechanical methods used in the experi- 
ments ; but nearly the same tensions were obtained outside the 
box as within. 


THE RARER METALS AND THEIR ALLOYS) 
We 


INION turn to more complex curves taken on one plate by mak- 
+N ing the sensitised photographic plate seize the critical part of 
i We Se Jplakelses Vez SPARNKE Jes ip 
the curve, the range of the swing of the mirror from hot to cold 
being some sixty feet. The upper curve (Fig. 4) gives the freezing 
point of bismuth, and yon see that surfusion, a, is clearly marked, 
the temperature at which bismuth freezes being 268°. The lower 
point represents the freezing point of tin, which we know is 
231° C., and init surfusion, 6, is also clearly marked. The lowest 
curve of all contains a subordinate point in the cooling curve 
of standard gold, and this subordinate point, ¢. which you will 
observe is lower than the freezing point of tin, is caused by the 
falling out of solution of a small portion of bismuth, which 
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alloyed itself with some gold atoms, and ‘* fell out” below the 
freezing point not only of bismuth itself but of tin. Now gold 
with a low freezing point in it like this is found to be very brittle, 
and we are ina fair way to answer the question why yy per cent 
of zirconium doubles the strength of gold. while (4 per cent of 
thallium, another rare metal, halves the strength. In the case of 
the zirconium the subordinate point is very high up, while in the 
case of the thallium it is very low down. So far as my experi- 
ments have as yet been carried, this seems to be a fact which 
underlies the whole question of the strength of metals and alloys. 
If the subordinate point is low, the metal will he weak ; if it is 
high in relation to the main setting point, then the metal will be 
strong, and the conclusion of the whole matter is this. = The rarer 
metals which demand for their isolation from their oxides either 
the use of aluminium or the elcetrie are, never, so far as | can 
ascertain, produce low freezing points when they are added in small 
quantities to those metals which are used for constrnctive 
purposes. The diffieultly fusible rarer metals are never the cause 


1 A Friday evening discourse, delivered at the Royal Institution on March 
15, by Prof. Roberts-Austen, C.B., F.R.S. (Continued from p. 13.) 


4o 


of weakness, but always confer some preperty which is precious in 
industrial use. How these rarer metals act. why the small 
quantities of the added rare metals permeate the molecules, or, 
it may be the atoms, and strengthen the metallic mass, wedo not 
know ; we are only gradually accumulating evidence which is 
atiorded by this very delicate physiological method of investiga- 
on, 

As regards the actual temperatures represented by points on 
such curves, it will be remembered that the indications afforded 
by the recording pyrometer are only relative, and that gold is one 
of the most suitable metals for enabling a high, fixed point to be 
determined. There is much trustworthy evidence in favour of the 
adoption of 1045° as the melting point hitherto accepted for 
gold. The results of recent work indicate, however, that Uis 
is too low, and it may prove to be as high as 1061°7, which Is 
the melting point given by Pleycock and Neville? in the latest 
of their admirable series of investigations to which reference 
was made in my Friday evening lecture of 1891. 

It may be well to point toa few instances in which the 
industrial use Of such of the rarer metals, as have heen available 
in sufficient quantity, is made evident. Modern developments in 
armour-plate and projectiles will occur to many of us at once. This 
diagram (Fig 5) affords a rapid view of the progress which has been 
made, and in collecting the materials for it from various sources, 
T have been aided by Mr. Jenkins. The effect of projectiles of 
approximately the same weight, when fired with the same velocity 
against six-inch plates, enables comparative results to be studied, 
and illustrates the fact that the rivalry hetween artillerists who 
design guns, and metallurgists who attempt to produce both 
impenetrable armour-plates and irresistible projectiles. forms one 
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layer of steel of an intermediate quality cast between the tw 
plates. Armour-plates of this kind differ in detail, but the 
principle of their construction is now yenerally accepted as 
correct. 

Such plates shown hy plate 8. resisted the attack of large 
Palliser shells admirably, as when such shells struck the plate 
they were damaged at their points, and the remainder of the 
shell was unable te perforate the armour against which it was 
directed. .\n increase in the size of the projectiles led, however, 
to a decrease in the resisting power of the plates, portions of the 
hard face of which would at times he detached in flakes from the 
junction of the steel and the iron. An increase in the toughness 
of the projectiles by a substitution of forged chrome-steel for 
chilled iron (sve Jower part of plate B), secured a victory for the 
shot, which was then enabled to impart its energy to the plate 
faster than the surface of the plate itself could transmit the 
energy to the back. The result was that the plate way overcome. 
as it were, piecemeal ; the steel surface was not suthcient ta resis 
the blow itself, and was shattered, leaving the projectile an easy 
victory over the soft back. The lower part of plate, & (in Fig. §). 
represents a similar plate to that used in the .Neé//e trials of 
1888.1 It must net be forgotten in this connection. that the 
armour of a ship is but little likely to be struck twice by heavy 
projectiles in the same place, although it might be by smaller 
ones. 

Plates made entirely of steel, on the other hand, were found, 
prior to 1S$S8, to have a considerable tendency to break up 
completely when struck by the shot. Tt was not possible, on that 
account, to make their faces as hard as those of compound plates : 
but while they did not resist the Palliser shot nearly so well as 


ATTACK OF G-INCH .ARMOUR-PLATES BY 4.72-INCH SHLLES, WEIGHING 57.2 LIS, 


A a c 
Wrought tron. Compound plate. Steel. 
12a3., 182. 1888, 
Vie. 5. ‘Phe upper series of projectiles are Palliser chilled-iron shells, and the lower are chrome-steel. 
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Steel. Nickel-steel, Harveyed, pickel-steel, 
1894. 1804. 1894. 


ty each case the velocity of the projectile is 


approximately 1640 foot-seconds, and the energy 1070 foot-tons, 


of the most interesting pages in our national history. When 
metallic armour was first applied to the sides of war vessels, it 
was of wrought iron, and proved to be of very great service by 
alsolutely preventing the passage of ordinary cast-iron shot into 
the interior of the vessel, ax, was demonstrated during the 
American Civil War in 1806. It was found to be necessary, in 
order to pierce the plates, to employ harder and larger projectiles 
than those then in use, and the chilled cast iron shot with which 
Colonel) Valliser’s name os identified proved to be formidable and 
enective. The point of such a prajectle was sufficiently hard to 
retain its form under impact with the plate, and it was only 
necessary te impart a moderate velocity toa shot to enable it to 
pass through the wrought-iron armour (4, bay. 5). 

It soon became evident that in order te resist the attack of 
such projectiles with a plate of any reasonable thickness, it 
would] be necessary to make the plate harder, so hat the point 
of the provectile shanld be damaged at the moment of first 
contact, and the reaction te the blow distributed over a consider 
able ares of the plate. This object could be attained by either 
psing a stech plate gna nore or Tess hardened condition, of by 
employing a plate with a very hard face of steel, and a less hard 
hat teeyher tek The authorities in this country during: the 
decade, 158099, hada very high opinion af plates that resisted 
attack withett a6 devclopnient of throuph-cracks, and this led 
to the productior ed the cod pounsl plate, The backs of these 
plates (4, Baye §) are of wrouphtoren, the fronts are of a more 
or de hired vanety af teel, either cast an, ar welded on hy a 
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the rival compound pluie, they offered more eflective resistance 
to steel shot (see lower part of plate c, Fig. 5). 

Iappears that Berthter recognised, in 1820, the great value of 
chrommm when alloyed with iron; but its use for projectiles, 
although now general, is of comparatively recent date, and these 
projectiles now commonly contain from t72 to U75 per cent. of 
chromium, and will hold together even when they strike steel 
plates at a velocity of 2000 feet per second,? (see lower part of 
plate bp): and unless the armour-plate is of considerable thick- 
ness, such projectiles will even carry Inrsting charges of explo- 
sivesthroughit,  (Uhe behaviour of a chromium-stcel shell, made 
by Mr. Tindtield, was dwelt upon, and the shell was exhibited] 

TU now romained to be seen what could be done in the way of 
toughening and hardening: the plates so as to resist the chrome 
steel shot. Nbomt the year (SSS, very great bnprovements were 
mide in the production of steel plates. Deviees for hardening 
and tempering plates were ulGimately obtained, so that the latter 
were hard enough thronghout their substance to give them the 
necessary resisting power without such serious cracking as had 
occurred in previous ones, Butan 88, Mr. Riley exhibited, at 
the mecting of the Tron and Steel Institute, a thin plate that 
owed its remarkable toughness to the presence of nickel in dhe 
steel The immediate result, af this was that plates conld) be 
made to contain more carbon, and hence be harder, without at 
the same time having increased britteness ; such plates, indeed, 
could be water hardened and yet not erick. 


1 Proceedings Insorotinn of Civil b. rs, T8Bq, vl, A wai. pp. 1 ef Stge 
2 Journal Vs. Artillery, 1ag4. Vol. age yu7 
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The plate & (ig. 5) represents the behaviour of nickel-steel 
armour. It will be seen that it is penetrated to a much less extent 
than in the former case : at the same me there is entire absence 
of cracking. 

Now as to the hardening processes. Evrard had developed the 
use of the lead hath in France, while Captain Tressider ! had 
perfected the use of the water-jet in England for the purpose of 
rapidly cooling the heated plates. The principle adopted in the 
design of the compound plates has been again utilised by Harvey, 
who places the soft steel or nickel-steel plate in a furnace of suit- 
able construction, and covers it with carbonaceous material such 
as charcoal, and strongly heats it for a period, which may be as 
Jong as 120 hours. This is the old Sheffield process of cementa- 
tion, and the result is to increase the carbon from 0°35 per cent. 
in the hody of the plate to o°6 per cent., or even more at the front 
surface, the increase in the amount of carbon only extending 
to a depth of two or three inches in the thickest armour. 

The carburised face is then *‘ chill-hardened,” the result being 
that the best chrome-steel shot are shattered at the moment of 
impact, unless they are of very large size as compared with the 
thickness of the plate. The interesting result was observed 
lately? of shot doing less harm to the plate, and penetrating less, 
when its velocity was increased beyond a certain value, a result due 
to a superiority in the power of the face of the plate to transmit 
energy over that possessed by the projectile, which was itself 
damaged, when a certain rate was exceeded. At a comparatively 
low velocity the point of the shot would resist fracture, but the 
energy of the projectile is not then sufficient to perforate the 
plate, which would need the attack of a much larger gun firing a 
projectile at a lower velocity. 


Fie, 6.—Section of Barbette of the -Wayeseic. 


The tendency to-day is to dispense with nickel, and ta use 
ordinary steel, ‘Ularveyed ."? this gives excellent six-inch plates, 
but there is some difference of opinion as to whether it is ad- 
vantageous to omit nickel in the case of very thick plates. 
and the problem is now being worked out by the method of 
trial. = Probably, too, the Llarveyed plates will be much 
improved by judicious forging after the process, as is indicated 
hy some recent work done in America. The use of chromium 
in the plates may lead to interesting results. 

Turn fora moment to the ‘ .Wazestie “ class of ships, the con- 
struction of which we owe to the genius of Sir William White, 
to whom | am indebted for a section representing the exact 
size of the protection afforded to the barbette of the JVfajesfre. 
{This section was exhibited and is shown as reduced to the 
diagram Vig. 6.) ler armour is of the Hlarveyed steel, which 
has hitherto proved singularly resisting to chromium projectiles. 

In this section, A represents a 14-inch Harveyed steel amnour- 

late; B.a 4-inch teak backing; ¢, a tl-inch steel plates p. 
Finch steel frames: and &, $-inch steel linings. 


Tt will. [ trust, have been evident that twe of the rarer metals, 
chromium and nickel, are playing a very important part in our 


1 Weaver, “S Notes on Armour.” Journad U.S, Artillery. Vol. ti. 1894, 
Pe 417. 

2 Brassey's .Vavad .tasuad, 1894, p- 367- 

3 Enginecring, vol. Iwii., 1894, pp. 465, 530 595+ 
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national defences ; and if I ever lecture to you again, it may be 
possible for me to record similar triumphs for molybdenum. 
titantum, vanadium, and others of these still rarer metals. 

Here is another alloy, for which Tam indebted to Mr. Tlad- 
field. It is iron alloyed with 25 per cent. of nickel, and 
Tlopkinson has shown that its density is pennanently reduced by 
two per cent. by an exposure to a temperature of — 30°, that is the 
metal expands at this temperature. 

Supposing, therefore, that a ship-of-war was bnilt in our 
climate of ordinary steel, and clad with some three thousand tons 
of such nickel-steel armour, we are confronted with the extra- 
ordinary fact that if sucha ship visited the Arctic regions. it would 
actually become some two feet Jonger, and the shearing which 
would result from the expansion of the armour by exposure to 
cold would destroy the ship. Before | leave the question of the 
nickel-iron alloys, let me direct your attention to this triple alley 
of iron, nickel and cohalt in simple atumic proportions. br. 
Oliver Lodge believes that this alloy will be found to possess very 
remarkable properties ; in fact, as he told me, if nature hac 
properly understood Mendeleef, this alloy would really have been 
an element. «As regards electrical properties of alloys, it is im- 
possible to say what services the rarer metals may not render: and [ 
would remind you that ‘* platinoid,” mainly a nickel-copper alloy. 
owes to the presence af a little tungsten its peculiar property of 
having a high electrical resistance which does not change with 
temperature. 

One other instance of the kind of influence the rarer metals 
may be expected to exert is all that time will permit me to give 
you. It relates to their influence on aluminium itself. You 


| have heard much of the adoption of aluminium in such branche~ 


of naval construction as demand lightness and portability. During 
last autumn Messrs. Yarrow completed a torpedo beat which 
was built of aluminium alloyed with 6 per cent. of copper. Her 


‘hull is 50 per cent. lighter, and she is 34 knots faster than a 


similar boat of steel would have been, and, notwithstanding her 


| increased speed, is singularly free from vibration. 


Vn. 7. Half-section Midship of Aluminium Torpedo-be at 


inch where 


Her plates are ¢gth inch thick, and jth 
whether 


greater strength is needed. It remains to he seen w 
copper is the best metal to alloy with aluminium, — Seyeral 
of the rarer metals bave already been tried, and among 
them titanium, Two per cent. of this rare metal seems to 
confer remarkable properties on aluminium, and it: should de 
so according te the views | have expressed. lor the cooling 
curve of the ttanium-aluminium alloy would certainly show a 
high subordinate freezing point. 


Hitherto ] have appealed to industrial work, rather than to 
abstract science, for illustrations of the serviees which the rarer 
metals may render. One reason for this is that at present we 
have but httle knowledge of some of the rarer metals apart from 
their association with carbon. “The metals yielded by treatment 


of oxides in the electne are are always carbides. There are. in 
fact, some of the rarer metals which we. as yet. can hardly be 
sud to know except as carbides. .\s the following experiment. is 
the last of the series, L would express my thanks to my assistant, 
Mr. stansheld. for the great care he has bestowed in’ order 
tu ensure their Vere is the carbide of calcium 
which is produced Ty heating lime and carbon in the electric arc. 
It possesses great chemical activity, for if it i placed in water 
the calcium seizes the oxygen of the water, while the carbon also 
combines with the hydrogen, and acetylene is the result, which 
bums brilliantl. {Mapertment shown.) If the carbide of calcium 
he placed in chlerine water, evil smelling chloride of carbon is 
formed. 

In studying the relations of the rarer metals to iron, it is 
impossible te disseciate them from the influence exerted by the 
simultaneous presence of carbon ¢ but carbon is a protean clement 

itomay be disselved in inom, or it may exist in iron in any of the 
sanicd forms in which we know it when it is free, Matthiessen, 
the vreat authority on alloys, actually writes of the * carbon-iron 
alloys.” Todo not hesitate therefore, on the ground that the 
subject might appear to be withont the limits of the title of this 
lecture, to point to one other resale which has been achieved by 
M. Moissan. Tere is a fragment of pig iron highly carburised : 
melt it in the electric arc in the presence of carbon, and evel the 
wnalten metal suddenly, preferably by plunging it into molten 
lead. Ns cast iron expands on solidification, the lite mass will 
become solid at its surface and will contract ; but when, in turn, 
the U1 uit mass in the intenor cools, it expands against the 
soli] crust, and cewsequently solidifies under great pressure. 
Dissolye such a mass of carburised iron in nitric acid to which 
chlorate of potash i added: treat the residue with caustic 
Jrotash, submit it to the prolonged attack of hydrofluoric acid, 
then te boiling swphene acid, and finally fuse it with potash, to 
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Veepardions for the sme roscope of diamonds 


temove any traces ed carbide of silicon, and you have carbon left, 
tat- in the form ot aor, 

HY you will net expect to see (oo much, | will show you some 
chimonds T have prepared hy strictly following the directions of 
M. Moissan, As he points cat, these diamonds, being produced 
under stress, are rot entirely without action on polarised light, 
and they have, sometunes, the singular property of fying to 
pieces hike Ruperts drops when they are mounted as preparations 
ter the micrescope. {The images of many stuall specimens were 
Projected on the screen trom the microscope, and (Fig. 8, 1.) 
shows a sketch of onc of these. The largest: diamond yet pro- 
duced hy M. Moisstn. is 075 millimetre in diameter. } 


No bag. S) represents the ¢ anded, patted surfare of a diamond, 
avi Boa erystal of diamond from the series prepared ly MM, 
Morssan, drowityss of whieh dlastrate his papers! Vhe rest of 
the specimens, © ted. were obtained by myself by the aid of his 
vocthed ies above deserbed. ¢ represents a dendritic prowth 
sjerently composecb ad bexagenal plates of graphite, white p ts 
espeamen ofr bh wterest, asat- appears to be a hollow sphere 
ab graphitic earbon, parthdly crushed am. Such examples are 
very numerous, and therr surhwes are covered with mamite round 
geaphith pats amd paominenees ad great brillaney,  Speemen t 
(whith, a) atrecdy stoted, was one of a series shown to the 
vidiemery isa broker crystal, probably atetrahertton, andl is the 
best erystallied specamen of dimond T leave as vet succeeded in 
wep.  Maette diamonds, similarte a, may be readily pre 
lume ch, aad Pera bhay footoents, with the Tamella stricture shown 
mor ire al ret with. 
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These relate to the singular attitude towards metallurgical 
research maintained by those who are ina position to promote 
the advancement of science in this country. Statements respect- 
ing the change of shining graphite into brilliant diamond are 
received with appreciative interest ; but, on the other hand, the 
vast Importance of effecting similar molecular changes in metals 
is ignored. 

We may acknowledge that **no nation of modern times has 
done so much pmetical work in the world as ourselves, none has 
applied itself so conspicuously or with such conspicuous success 
to the indefatigable pursuit of all those brnches of human 
knowledge which give to man his mastery over matter.” ? Bat it 
is typical of our peculiar British method of advance to dismiss 
all metallurgical questions as ‘Cindustrial,” and leave their con- 
sideration to private enterprise. 

We are, fortunately, to spend. T believe, cighteen millions this 
year on our Navy, and yet the nation only endows experimental 
research in all branches of science with four thonsand pounds. 
We rightly and gladly spend a million en the JVagwificent, and 
then stand by while manufacturers compete for the privilege of 
providing her with the armour-plate which is to save her from 
disablement or destruction, We as a nation are fully holding 
our own in metallurgical progress, but we might be doing so 
much more. Why are su few workers studying the rarer metals 
and their alloys? Why is the cricible so often abandoned for 
the test-tube? Is not the investigation of the properties of 
alloys precious for ils own sake, or is our faith in the fruitfulness 
of the results of metallurgical investigation so weak that. in 
its case, the substance of things hoped for remains unsonght for 
and unseen in the depths of obscurity in which metals are still 
left ? 

We must po back to the traditions of Faraday, who was the 
first to investigate the influence of the rarer metals upon iren, 


and otber forms of carbon Gotuned frant carbunised mon, 


and to prepare the nickel-iron series of which so much has since 
been heard. We did not despise research which might possibly 
tend to useful results, dnt joyously records his satisfaction at 
the fact thata gencrons gift from Wollasten of certain of the 
* scaree and more valuable metals” enabled hint to transfer his 
experiments from the laboratory in .Mbemarle Street to the works 
of a manufacturer at Shetheld, 

Faraday not only began the research Tam pleading forto-myht, 
but he gave us the germ of the dynamo, by the aid of which, as 
we have seen, the rarer metals may be isolated, [fit is a souree 
of national pride that research should be endowed apart from the 
national expenditure, let us, while remembering our responsi 
biliGies. resCin the hope that metallurgy will be well represented 
in the Laboratory which private munificence is to place side by 
side with our historie Royal bistitution. 


PLASC ERICL IMG BIB) 7-1/1, 
N\ MEMOTK of singular interest, and one of which it would 
2 he well Wf the contents could be made more readily 
accessible ta students in this country, has lately been published 
by Vrot, Bight? Smong the nunicious papers published daring 
the last twenty years by Prot. Kighi there are several (on electric 
dascharges, on cleetric shadows and photo-clectric phenomena) 
whieh indicate his meerest: in the relations between light and 
electricity, Since Ttertz succeeded in obtaining rays of clectrie 
force, antl demonstraterd! the reflection, retraction and interference 
af electrie nubation, other experimenters have endeavoured to 
extend and complete the analogy between cleetromagnetic and 
hidinews vibrations. ‘Thus Lodge and Toward showed that 
tlectrie midiation could be concentrated by oreans of large lenses + 


Vithe finns, Lelraary oo, 3805, 

2° Sulle cscllay oni clettnehe a piecadia Inoghezza d'onda sul lore 
unpeee pelle prodaaone di foment analghie ai principati fenoment dell’ 
voltaic. CB adegzmaa 1 8y4). 
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Boltzmann appears to have performed an experiment similar to 
Fresnel’s with inclined mirrors ; Trouton has drawn attention to 
phenomena similar to those of thin plates; and others have 
experimented with wire gratings like those by means of which 
Hertz demonstrated the polarisation of electric radiation: but 
the great wave-length (about half a metre) of the oscillations 
used has been a stumbling-block in the way of more delicate 
experiments. Prof. Righi has succeeded in producing oscilla- 
tions having a wave-length as small as 2°6 cm., and has devised 
a novel form of resonator made hy taking a strip of silvered 
glass, dissolving away the varnish from the hack, and drawing a 
diamond-line across. Ile has thus been able to demonstrate the 
analogy with other phenomena of optics, among which may be 
mentioned :—Fresnel’s interference-experiments with inclined 
mirrors and biprism ; interference by reflection from thin plates 
and by transmission through them ; diffraction by various means 
(slits. edges, Fresnel’s diaphragm); elliptic and circular polari- 
sation ; and total reflection. The description of the experiments 
is accompanied with full theoretical discussions ; and if Prof. 
Righi does not aim at the géneral treatment which is suitable to 
a treatise like Poincare’s, he, at any rate, succeeds admirably in 
showing how the border-land between electricity and optics is 
being actually explored. 

In another memoir,! Prof. Righi develops Ilertz’s equations so 
as to find the electromagnetic disturbance produced by the com- 
bination of two small rectilinear electric oscillations at right 
angles, say along the axes of z and 3, having equal amplitudes 
but differing in phase by a quarter wave-length. Fach of these 
might be replaced by the mechanical movement of equal and 
opposite electric charges, oscillating with pendular motion about 
the origin along one of the axes. Two such mechanical motions 
at right angles, differing in phase by a quarter wave-length. 
would compound into a motion of uniform rotation in a circle 
about the origin in the plane of sy. The disturbance due to 
such a circular motion of equal and opposite charges would, with 
certain limitations, be the same as the disturbance produced by 
the combination of the two rectilinear oscillations first considered. 
Prof. ight shows that it takes the form of a spherical wave 
having its centre at the origin of coordinates. The vibrations 
aire in general (touse the language of aptics) elliptically polarised: 
in the neighbourhood of the axis of + they are circularly polarised: 
in the equatorial plane sy they are plane-polarised. 

In a third memoir, by Prof. 1. A. Lorentz? an attempt is 
made to establish a theory of electrical and optical phenomena in 
connection with moving bodies. Vhis naturally involves a dis- 
cussion of the relation between the ether and ponderable bodies 
in motion, and of the theories proposed by Fresnel and Stokes 
respectively. After weighing the evidence on both sides, the 
Leyden professor is of opinion that Fresnel's conception offers 
fewer difficulties than its rival. The question is of importance 
in electricity as well as in optics ; it is necessarily raised by a 
ngid examination of any electrical phenomenon, such as the 
mation of a charged body or of a conductor carrying a current, 
Prof. Lorentz bases his explanation of electrical phenomena on 
the hypothesis that all bodies contain small electrically charged 
particles, and that all electrical provesses depend upon the posi- 
tion and motion of these “tions.” This conception of tonic 
charges is universally accepted for electrolytes, and also forms 
the most probable explanation of the convective discharge of 
electricity in gases. It is here extended to ponderable dielectrics, 
the ‘* polarisation” of which is ascribed to the existence of such 
particles in positions of equilibrium from which they can only be 
displaced by external electrical forces. The periodically chang- 
ing polarisations which, according to Maxwell's theory, consti- 
tute light-vibrations, here become vibrations of the ions. 
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PROTA E MOTE FINE THE. SULA GRAV AIINY Bi 


A MOST interesting account of Madame Kovalevaky's eventful 

life is contributed to the Fortnightly by Mr. I. Ww. 
Carter. The sketch is based upon that gifted mathematician’s 
own published recollections, and Madame Edgren-Letller’s bio- 
graphy of her lamented friend. .\s there are seme who are not 
familiar with the career of the subject of Mr. Carter's article, a 


VC“Sulle onde electromagneticbe generate da duo piccole oscillazionit 
elettriche ortogonali oppure per mezzo di una rotazione umforme.” (Bologna : 
1894), 

? “ Versuch einer Theorie der elcktrischen und optischen Erscheinungen in 
hewegten Kérpern.” (Leyden: 1895). 
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short summary of the chief points may be of interest. Sophie 
Kovalevsky was horn at Moscow about 1850, where the first five 
years of her life were spent. Her father then removed to Palibino, 
in the government of Vitebsk. It was there that her Lent for 
mathematics first showed itself. .\ room had been papered with 
old disused printing paper. amongst which were several sheets 
of Ostrogradski’s lectures on the differential and integral 
calculus. ‘* This room possessed a strong fascination for the little 
seven-year-old maiden. Flere she was to be found daily, her 
attention riveted on these walls, striving to understand some- 
thing of the strange figures and stranger formulas. ‘UT re- 
member,’ says Madame Kovalevsky, ‘that every day IT used to 
spend hours before these mysterious walls. struggling to under- 
stand some of the sentences, and to find the order of the sheets. 
By dint of long contemplation, some of the formulas became 
firmly fixed in my memory, and even the text, though I could 
comprehend nothing of it at the time, left its impression on my 
brain.” When several years later, her father was prevailed on 
to let her have some instruction in mathematics, the results were 
a surprise and a revelation to all concerned ; not least to the lite 
pupil herself. The mysteries of the walls now grew clear, anil 
her progress was made ‘by leaps and bounds. The differential 
calculus presented no difficulties to her, and her tutor found that 
she knew the formulas hy heart, and arrived) at solutions and 
explanations quite independent of his aid.” 

In October, 1868, Sophie Kroukovsky contracted the romantic 
marriage with Vladimir Novalevsky, and the two went to Ileidel- 
berg as students at the University. After two terms spent al 
Heidelberg, she moved to Berlin, where she worked for four years 
under the direction of I’rof. Weierstrasse, ** the father of modern 
mathematical analysis.” During this period, she was occupied 
in writing the three important treatises which subsequently 
gained for her the degree of Doctor in Philosophy at Goétin- 
gen, Passing over the next few years in Madame Kovalevsky’s 
life. during which her husband died. we come to the winter 
of 1883-84, when she went to Stockholm as the ‘* Docent” 
of Trof. Mittag-Leffler. A course of lectures delivered 
during the winter session led tv her appointment to the 
chair of higher mathematics at the University of Stock- 
holm, in July, 1884, a post which she occupied until her 
death. The crowning scientific labour of her life was the 
treatise which gained for her the Bordin prize of the Paris 
Academy in 1888. The subject proposed was ** To perfect in 
one important point the theory of the movement of a solid hody 
round an immovable point.” and in recognition of the extra- 
ordinary merits of Mdme Koyalevsky'’s work, the judges raised 
the amount of the prize from three thousand to five thousand 
franes. But the distinguished authoress did not Hive many years 
to enjoy the high position she had gained. In February, 1891, 
she was attacked by an illness which ended fatally after three or 
four days. So passed away a woman of magnificent gifts, who. 
“Taking the direction of her life into her own hands, and 
choosing for herself one of the steepest paths to fame, she 
traversed it with swift and steady steps. ” 

Mr. W. 11. I1udson contributes to the /ortarghtly an arucle 
on ‘© The Common Crow,” a bird which he finds from inquiries, 
“js no longer to be found as a breeder, or is exceedingly rare, 
in districts where game is very strictly preserved 3 but that in the 
wilder counties Where game is not strictly preserved, in wooded 
hilly places, he still exists in diminished numbers as a breeding 
species.” Another article in the same magazine, on ‘ Danish 
Butter Making.”. hy Mrs, lee Tweedle, furnishes instructive 
reading for British agriculturists. 

The remarkable growth of electric railroad mileage in the 
United States, during the past five years, is brought out in an 
article by Mr. Joseph Wetzler, in Sertfuer, At the present 
time,” he says, ‘¢ there are over eight hundred and fifty electric 
railways in the United States, operating over 9000 miles of 
track and 23.000 cam, and representing a capital investment of 
over four hundred million dollars, What stupendous figures, 
when we consider that in 1887 the number of such roads 
amounted to only thirteen, with scarcely one hundred cars!” 
A quotation from a paper in the series on “The Art of 
Living,’ contributed by Mr, Robert Grant to the same 
magazine, is worth giving here. ** There are signs that 
those in charge of our large educational institutions all 
over the country are beginning to recognise that ripe 
scholarship and rare abilities as a teacher are entitled to 
be well recompensed pecuniarily, and that the breed of such 
men is likely to increase somewhat in propertion to the size and 
number of the prizes offered. Our college presidents and 


an 


J rofessors, those at the head of our large schools and seminaries, 
should receive such salaries as will enable them to live adequately. 
Ry this pohes net only would our promising young men be 
encouraged to pursue tearning. but those in the highest places 
would not be turced Dy poverty to live in comparative retirement, 
et could become active social figures and leaders.” 

Vvolution. and problems belonging to it. crop up) periodically 
as subjects of magazine articles. In the Covtemporary, .\. 
ly xrazzaro. ** writer of verses and novels,” devotes a number of 
paves to the polemic batdes that have been fought over the 
evoluuonary idea. from the ime of Lamarek. ** hor the Beauty 
ef an Ideal“ os the tithe of his article, which mostly aims at 
sowing how the new wine of evolutien may he put into old 
Lottles of Catholic doetring.” A paper on‘ Evolution and 
Heredity 7 is contributed by Dr. UG. Symes Fhompsen to the 
flromanitarnuin, An introduction to a series of articles on ** Fro- 
fessional Institutions.” by Mr. Herbert Spencer, appears in the 
Cubmpros. The articles will, in their eventual form, con- 
stitute part vib, of the ** Principles of Sociology.” 

Two papers in the Ceatary call tor brief notice. In one, Mr. 
Woo. Smythe shows how parts of the great and reyion to the 
west of the one-hundredth meridian in the Cnited States have 
wien benctited by careful irrigation, ** The work of reclama- 
tion has been vein forward silently, but pradually and surely, 
for the better part of « generation. Between ten and twenty 

uilions of acres are now under ditch, and some slight rivulets 
of population have begun to trickle in upon the lands. But the 
threshold is scarcely passed. “Vhe arid region as a whole com- 
prises more than Sou,000,000 acres. Of this empire more than 
hala bilhon acres is still the property of the Government.” 
The second paper to which reference has been made, is a short 
‘lesenpition of three reproductions from photographs of the tree 
Ixneath which was buried the heart of Dr. Livingstone. The 
tree Was found near the site of the deserted village of Chitambo, 
ub the seuth shore of Lake Bangweolo. Upon it, Jacob Wain- 
wright, the Nassich boy who read the Burial Service, chiselled 
the words. sull plainly visible, ** Dr. Livingstone, May 4, 1873. 
Javuza. Mniascre, Vehopere.” 

The Avfagiary aint Mhetratd Archevlogist (.\prl) contains an 
«coum. by Mr. Miller Christy, of the exploration of ** Pene- 
holes “ain Essex and Rent, conducted by the Essex Field Club. 
Diencheles are ancient artificial caverns in the chalk, having deep, 
jarrow, vertical entrances. “Vhey are found in various parts of 
Vagland, but especially along the banks of the Thames, in Essex 
and Kent. Mir. Christy has explored numy of thei, and his 
spinion ay te them organ is % On the whole, the only conclusion 
which at seems as yet sate to arrive at is that the mystery 
surrounding the origin of the Denehules and the purposes of their 
inakers Vil constitutes one of the most interesting and perplexing 
problems yet romani unsolved in British irch.vology, perhaps 
We may Say in prehistoric Uritish archeology.” 

Mr. \. Symons fecles, in the .Voefforra/, writes on * Lead: 

hes. and, an the course of his paper, gives Che opinion of 
1 distinguished neurologist, that almost every man of science of 
dishee tien in leaden suffers from sick-headache, or migraine, 
om a peent rd excessive intellectual activity. Mire leccles says 
wothey ‘wall sao down te dinner in a state of nervous 
Oheustin. or do brat work chreetly atter tiling: food, they 

ab hardly hope teceseape trem anattack of mipraine.” In the 
review. Miss Balfour conchides the account of her journey 
tira h the Bntsh South \friew Coanpany’s terrtury, in 104. 
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Noort neti will sdthee for the ether articles in 
) veytazines cand: reviews received hy ous. previously 
pod paper oad Richard fetteries’ appears in Lornyg- 
my Vicrne, and alse a poem by the late Dr Gl 4. 
li ru tuothe Angl hk Men trated, the articles from which 
Mora) bevesdedpe may be gathered are‘ Meaintaineering: in 
Weetteorebuel by Mr J. 1. Drasers *¢ Stalking the Hiaplo- 
r beoSclhirk Jo dey Ma. W.A. THaillie-Grohinan ; and a 
Moorlin’ ddd by Miro Garant) Ven. Un the Qnarterdy 
Pore. ere ently published Tneperaphies of Uuchland and 
thy r the basis fer an article on alwances in the 
' PPro nye this century Geet Merde contains 
r treed pe per on the Dandelion. by dr. Tluayh Wae- 
Wein mean The Sea ids of the Cape,” ly the Rev. 
Wor Nnother eecadabde arti le on dards is Mr. Co f. 
( oreeret Parte oot the © litt. an the Serdang Maga re. 
( Wim b Purina! Yee ihe weal ¢ vplenment of instruc. 
r there oor | hertine topims.  banally, the 
/ rice (hotly Aevtew Corts contabutions by dr, 
WoT tethers tact Sar Tetey EE owerth, : 
Rael s5.2,, Vali 5 2 
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CEN EVEL TT AND) EC Oa tee 
INTELLIGENCE. 


ONFoRD. The Term is now in full swing, and the usual 
courses of Ieetures are being delivered in the various departnents 
of Natural Science. The changes from last Term’s list are, that 
Sir J. Conroy and Mr. Frederick Smith have returned to Osford, 
and are lecturing on Radiation and Mechanies, respectively, at 
Balliol and Trinity Colleges. In the Physiological Department, 
Prof. Goteh has begun his duties as Waynflete Professor, and is 
lecturing on Mondays and ‘Tuesdays on the thysiology of the 
Central Nervous System. 

Mr. It. Balfour, Curator of the Pitt-Rivers Museum, has 
been serivusly ill, and is absent from Oxford for this Term, being 
obliged to go abroad for the sake of his health. 

In a Congregation, held on Tuesday, May 7, the proposed 
Statute on Research Degrees was again under discussion, having 
reached what iy technically known as the twelve-member amend- 
ment stage, The Tlouse reathrmed by the narrow majority of 
39 against 37, the clause which was passed by a large majority 
last Term, which states that Science shall be held to include 
Mathematics, Natural Science, Mental and Moral Science. 
Other clauses, mostly of consequential importance, were added 
or rejected, amongst them being une of some importance to 
intending Candidates, which allows residence in the Vacation to 
count towards the residenee of eight terms required by the 
Statute. 

In the same Congregation, Dr. KE. 2. Tylor, Reader in 
Anthropology, was constituted Professor in Anthropology during 
the tenure of his office as Keader in Anthropology. 

The seventh summer meeting of University — Extension 
and other Students will be held this year in Oxford. The 
meeting, as in previous years, will be divided into two parts: 
the first part will last fronmy Vhursday evening, .\ugust 1, 
to August 12, the second from August 12 to August 26, There 
will be lectures during both parts of the meeting on Natural 
Science, with classes for practical work. Among the lecturers 
will be Prof, Green, Prof. Odling, Dr. Kimmins, Dr. Kison, 
Mr. Carus-Wilson, Mr. J. 1. Marsh, Mr. 1) Groom, Dr, Wade, 
and Mr. i. C. Bourne. 

The fourth “ Robert Boyle” lecture of the Oxford University 
Junior Scientific Club will be delivered by Pref. Crum- Brown, 
FAR.S., on Monday nest. lis subject will be ‘The Kelation 
between the Movements of the Eyes and the Movements of the 
Head.” 


Cammr&ibotk.= Mr, W.G. TS Elis, of St. Catharine's College, 
has been appointed a Demonstrator in Botany. 

Applications for permission to occupy the University’s tibles 
at the Naples Zoological Station, and the Marine Diologieal 
Laboratory at Vlymouth, are to be sent to Vrof, Newton, 
Maydalene College, by May 23. 

Vhe Syndicate for Advanced Study and Research have pro- 
posed new statutes for carrying out the scheme recently approved 
by the Senate, and have extended the scheme so as to include 
advanced students in law who are graduates of other 
Universities. 

The honorary degree of Doctor of Science is to be conferred 
on Mr. Francis Gralton, FAS, 


oe 


. Terres has heen appointed Inspector of Schools 
ss under the Seienee and Art Department, 

Keport of the Council of the City and Canilds of 
Institute, upon the work of the Institute during 
the year Say, has just been issued.  ‘Vhe Conneil ex: 
pressed then satisfaction at the renewal of the contri 
bution ef the Corporation af London to the finds of the 
Institute, Spec subsenptions have been received, or pro: 
mised, from: the Salters’ Company, in addition to their annual 
sulscripten, for the cocourtement of chemical researeh ; from 
the Cordwatiners’ Company, in addition to their annual subserip- 
tien te the Tostitute, and the Leather Vrades’ Schoel, for the 
Inspection cf classes in boat and shoe manufacture in connection 
with the Veehnalogical Examinations Department, and, for the 
first time, from the Vyters’ and Bricklayers’ and the Coach- 
makers’ Companies. “Uhe proposal of the Salters’ Company to 
place at the dispesal of the Institute a sum of £150 a year to be 
applied to fonnding ene or more Fellowships, to be cntitled the 
Salters’ Company Research Fellowships for the encourigement of 
higher research in Chemistry in its relation to manufactures, has 
already been referred to in these columns. ‘The scheme for the 
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administration of this grant, prepared by a Special Committee of 
the Institute and adopted by the Executive Committee, has 
since received the sanction of the Court of the Salters’ Company. 
The first award was made in January of the present year to 
Dr. Martin O. Forster. A sum of £333 45. 3¢. has also been 
received from the Committee of the Siemens Memorial Window 
Fund, ‘* asan endowment to furnish a small sum to the recipient 


of the Siemens Memorial Medal, which is awarded annually to | 


the student of the greatest merit in the Department of Electrical 
Engineering at the Central ‘Technical College of the City and 
Guilds of London Institute.” The Report deals in detail with 
the operations of the several colleges, schools, and departments 
of the Institnte’s work. 


Miss Grack CitisHoiM has just taken the degree of Doctor 
of Philosophy at Gottingen, this being the first degree obtained 
by a lady since Gottingen beeame a Prussian University. Miss 
Chisholm was 2 scholar of Girton College, Cambridge, and was 
placed between the 22nd and 23rd Wranglers in Part 1. of the 
Mathematical Tripos in 1892, and in Class 3 of the Mathematical 
Tripos, Part I1., in 1893. In 1892 she also took a first class in 
the Final Mathematical School at Oxford, After leaving Girton, 
she proceeded to Gottingen, and, receiving permission to attend 
the mathematical lectures, was in residence there about a year 
and ahalf. It was with the express sanction of the Prussian 
Minister of Education that the doctor's degree was conferred 
on her, and it is thought that the precedent thus established will 
probably lead to a substantial development in the opportunities 
offered for the higher education of women in Germany. 


SILVER Mepars have been awarded to Mr. R. 1H. Turnbull, 
Mr. G. I. Mair, and Mr. And. Robertson, of the Glasgow and 
West of Scotland Technical College. The medals were purchased 
with funds placed at the disposal of Prof. A. 11. Seaton, by the 
West of Scotland tron and Steel Institute, for the award of prizes 
for knowledge of the metallurgy of iron and steel. 


SOEs WIVEUO, SOUT ba JOS, 


lmrwan Meteorological Journal, Npril.—Recent foreign 
staches of thunderstorms; Switzerland, by R. De C. Ward. 
The systematic study of thunderstorms has been regularly carried 
on in Switzerland since 1883, and the results have been pub- 
lished yearly in the Alavuden of the Central Meteorological 
Otfice, but there has been no general summary of the whole 
data. ‘The general conditions of thunderstorm development. in 
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Switzerland are the presence of cyclonic depressions over | 


Northern Europe, high temperatures, southerly winds and 
secondary depressions over Switzerland. Note on Croll’s 
glacial theory, by Prof. W. M. Davis. This is a reprint from 
the 7renszctions of the Edinburgh Geological Society (vol. vii. ). 
The author thinks that the recent studies of Dr. J. Hann, on the 
origin of cyclones and anti-cyclones, suggest an amendment to 
Croll’s physical explanation of the climate of the glacial period. 


Symouss Monthly Meteorological Magazine, April. Farth 
temperatures and water-pipes, by the Mditor. .\ table shows the 
garth temperatures at nineteen stations im various parts ef the 
country, from which it is seen that frost penctrated to 1 foot at 
eleven stations, to 1 foot 6 inches at three stations, to 2 feet at 
«me station, and nowhere reached 2 feet © inches. ‘The fact 
that ice formed in many pipes Intried 2 fect 6 inches, anid 
probably lower, is indisputable, but the explanation is not given 
of the apparent discordance hetween the temperature of the 
water and that shown by the earth thermometers. The great 
gale im the Midlands on March 24, by Il. A. Boys and 
A.W. Preston, This appears to have heen, locally, one of the 
atvicst gales for many years. [na park near East Dereham, it 
ssaid that foo trees were uprooted. The worst part of the 
hurricane was from th. 30m. to 2h. 15m. p-m., and both 
observers state that the gusts were little short of force 12 of the 
Beaufort seale, which is equivalent toa velocity of ninety miles 
in the hour. ~ Snow from a cloudless sky, by (. 1. Prince. The 
author states that at Crowborough, Sussex, on February 6. some 
show crystals and minute spicuhe of ice fell at intervals, without 
any visible cloud. 


_L Anthropologie, 1895, tome vi. No. 2 Note sur lage de la 
Pierre en Ukraine, par M. le Baron de Baye. The author 


vince of Kiev, during the years 1893 and 1894. 
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tumuli each containing a single skeleton resting on clay or white 
sand, and wrapped in birch bark ; and in which small stone arrow - 
heads are found, but no stone implements of large size. (2) 
Cists, constructed of stone slabs, containing vases filled with ashes 
and burnt bones, with which are associated polished stance 
weapons. (3) Tumuli containing skeletons, certain parts of 
which, particularly the bones of the head, are coloured red. 
Opinions differ as to whether this colouration has been produced 
naturally or artificially; but the interments may probably be 
referred to the end of the Stone age, as only three bronze relics 
have been found in sixty of these tombs opened by Prof. Antona- 
witch.—La sculpture en Europe avant les influences gréco- 
romaines, par M. Salomon Reinach. In this number the author 
describes and figures relics of the Bronze age, chiefly swords and 
dagger hilts, many of them of great beauty.—De Vart du potier 
‘le terre chez les Néo-Calédoniens, par M. Glaumont. The pots 
of the New Caledonians are made of clay ; they are spheroidal 
in shape, and have large mouths, the lips of which are turned over 
and pierced with two, or sometimes four, holes, through which a 
cord is passed to facilitate transportation from one place to 
another. They never have feet. but, when used for cooking, are 
either supported on two or three stones fixed in the ground, or 
they are suspended from a branch driven obliquely into the earth 
so as to project over the hearth. The ornamentation is usually 
very simple, consisting merely of lines, but on one vase from the 
north of the island, figured by M. Glaumont, there appears a 
human face in relief.—I.es races de ['Ogooué. Notes anthro- 
pologiques, par M. Liotard. It is now fully recognised that the 
population of the Gaboon consists of several peoples of different 
types, each having special characteristics. MM. Liotard has had 
exceptional opportunities of studying these people, and here 
records some of the results of his observations. 


In Nos. 1-4 of the Budlettino of the Soctetad Botanica Italiana 
for 1895 is an article by Sig. P. Voglino, on the part played hy 
snails and toads in the propagation of certain fungi. In the 
digestive canal of these animals he found abundance of the 
spores af species of Aussula. Tricholoma, Lactarfus, and other 
species of Agaricini. The faculty of germination of these spores 
had not been destroyed by passing through the body of the 
animal. Sig. “A. De Bonis contributes a paper on the cleisto- 
gamous flowers of Portudaca grandifiora, Salpigtossts sinuata, and 
Lamium amplextcaule, The production of these flawers he 
attributes to unfavourable vital conditions. especially sterility of 
the soil, The remaining articles are chiefly of interest to 
Italian botanists. 


SOQIE DINOS BINGO) PCr EVE Tes 
Lonpon. 


Physical Society, .\pril 26.—Mr. Walter Baily, Vice- 
President, in the chair. —Drof. S. 1. Thompson read a note on 
a neglected experiment of mpére. Ampere, in 1822, made an 
experiment which, if it had heen properly followed up, must 
have led to the discovery of the induction of eleetric currents 
nearly ten years before the publication of Faraday’s results. 
While attempting to discover the presence of an electric current 
inaconductor placed in the neighbourhood of another conductor, 
in which an electric current was flowing, \mpcre made the 
following experiment. A coil of insulated copper strip was 
fixed with its plane vertical, and a copper ring was suspended 
by a fine metal wire, so as to be concentric with the cail, and 
to lie in the same plane. .\ bar magnet was so placed that if an 
electric current was induced in the suspended ring, a deflee- 
tion would he produced. No such deflection, however, was 
observed, In 1822, in conjunction with de la Rive. -Vmpére 
repeated this experiment, using in place af the bar magnet a 
powerful horse-shoe magnet. Tle describes the result in the 
folowing words: ‘The closed circuit under the influence 
of the current in the coil, but without any connection with 
this latter, was attracted and repelled alternately hy the 
magnet, and this experiment would, consequently, leave no 
donbt as to the production of currents of electricity by induction 
if one had not suspected the presence of a small quantity of 
iron in the copper of which the ring was formed.” This closing 
remark shows that they were looking for a permanent deflection. 


| When, however, MFaraday’s results were published in’ 1831, 
. - . + rn oe I i S 
collected the materials for this article while residing in the pro- 


Ampere, after again describing the experiment made in 1822 


Little Russia y by himself and de la Rive, says -—** As soon as we connected a 


contains three kinds of tumuli of the Stone age: (1) Small | battery to the terminals of the conductor the ring was attracted 
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or expelled by the inageet, according to the pole that was 
within the ring. which showed the existence of an eleetric 
current produced by the mtluence of the current in the conduct- 
ing wire. Verdet. when de-eribing the above experiment, falls 
into a curious error, Ve says the apparatus consisted of a 
ring of fine copper wire. suspended by a silk thread in front of 
the pole of an electremaznet in such a way that the plane of 
the nng was parallel te the plane of the turns of wire on the 
electromagnet. On** making “ the current the ring is said to have 
been repelled, but this deviation did not persist. and on ‘ break- 
ing” the current the ring was attracted, also only momentarily. 
Mr. Blakesley did not teel quite confident that in Verdet’s 
form of the experiment there could ever be attraction. Ie 
also pointed out that with an alternating current the disc would 
tend to set itself parallel t+ the lines of foree of the electro- 
magnet. With relerenec to repulsion by alternating currents 
noone of Elihu Thompson's experiments where a sphere is 
supparted over an alternating pule, a sereen being placed se as 
fo partly shield this sphere. there Is generally a misstatement 
as to the direction in whieh the sphere rotates. It 
rotates in such 4 direction that the part of its surface neat the 
maynet moves towards the cdge of the screen. Dr. Burton 
said that from the fact that when the current in the electro- 
magnet in Verdet’s expermment is broken, the induced current 
in the ring is in the sume direetion as the current in the 
magnet, the ng will |e attracted. Mr. Boys confirmed Ir. 
Burton's statement. Tle recommended setting the ring at an 
angle of 45 to the lines of force, under which circumstances a 
rotation would be obtaine L.A distinction must. he pointed out. 
fe drawn between sweh coo caperiment as that of Verdet and 
those of Eliho Thompson, The repulsions observed in these 
latter were only due te the 7 Lig” in the induced currents caused 
by self-induction. The best materials to use for all such experi- 
ments were mamesium anil aluminium, since fora given mass 
these had the highest conductivity. « Mr. W. G. Rhodes read a 
paper entitled “A theery af the Synchronous Motor.” The 
abject of this paper is te vive as simple a treatment as possible 
of the mathematical part of the subject, and to give theoretical 
proofs of some experimental facts, Starting from the energy 
equation 


petk -. Read 


where fis the output of the wotor, 1 the resistance of the arma- 
ture, ¢ the current throwzh the armature, I the MOL. applica 
ta the motor terminals, and & the phase difference between ¢ and 
tothe cases of maximum output, zero output, minimum current 
U7ero power, and nexium phase ditference between « and bE 

ere considered. These results are, for the most part. obtained 
lirectly from the energy equation, “The latter part of the paper 
s devoted tea discussion of the phase relationships between the 
orrent and the bMS ina plant consisting of a generator and 

netor, and te the vernadens in the armature reactions in both 
fenerater and niet. \ theoretical proof is given of the fact, 
serve by Prof Silvanus Thompson and others, that an over- 
scited synchronous motor acts as a condenser, and tends to 

make the current lead before the peneratur’s POM.E. Prot. 
Ss. 1. Thompson said that the mathematical part of the paper was 
much simpler than thet in presicas iuvestizations on this subject, 
ind the meth «lof armvang at the results by rejecting imaginary 
tects af the equations wes particularly neat and instructive. 
The pert of the paper relating to armature reactions and phase 
relitionships was quite new. “Two results deserved special 
Ulett first, that the masiqium current al zero power wees 
the ome as if the circuit was non-inductive ; second, that: the 
meen Current cere power wasdouble the current corresponsd- 
ny tom ximum cutpat, Mir. Blakesley sud that the paper did 
wet come der thi stalabty at the system, and he thought some of 
he rewelts correspreatled te regions of uinstabilty. AN paper by 
Mr. Drvitt. Ona simple graphical interpretation of the deter- 
n reletion of alynamies.” was, in the absence of the 
ether, cowl hy Dr, Berto. ‘Tie relation is worked out for two 
prolly Hes ec pomsessing one depree of freedom: (ta 

rh |e mot treaght dig wath uniform acceleration ; 


k 
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Zee pereele Mmsing te nd feo atang x straight line with an 
weeratiqn dare tel teweds a tyed peant on the line, and pro 
ertmed te the detane trom id point (simple harmonic 
Tit sem On constewetye a cacran in which the abscisse re: 
pere@mnt valeee of the cinghe coordinate of the particle, and the 
ebne te! ree jee Ong welue oct the momentum, the deter: 
inaowl relation betaine, equtdent to the constancy of the 
crea of ceria clewvantary porallelarani. In ease (ty this 
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parallelogram moves along a parabola, experiencing a shear as 
it goes, while in case (2) there is no distortion, the (rectangular) 
parallelogram revolving about the origin of the diagram as if 
rigidly attached! to an inextensible radius vector. 

Linnean Society, April 18. Mr. C. B. Clarke, F.RLS., 
President, in the chair.—In view of the approaching anni- 
versary meeting, the election of auditors was made, when 
Mr. A. 1. Michael and Prof, J. KR. Green were nominated on 
behalf of the Council, and Messrs. E. M. Jlolmes and 11. 
Groves on behalf of the Fellows. —Mr. T. B. Blow exhibited 
specimens of the river-weed Wourera slaviatilis, Aublet, from 
the River Kssequibo, with observations on its life-history, and 
lantern slides illustrating the natural haunts of the plante-=Mr. 
J. 1. Harting exhibited and made remarks upon a collection of 
West African Lepidoptera which had been collected and for- 
warded by Mr. J. T. Studley from Old Calabar, and was to he 
presented to the British Muscum.—Mr. Howard Saunders exhi- 
bited a specimen of the European white-winged Crossbill, Leva 
étfasetata, which had been shot in co. Fermanagh in February last, 
and was lent for exhibition by Mr. C. Langham. — Some photo- 
graphs of English Red-deer heads, showing successive gzow ths 
of antlers in the same stag by comparison of the shed horns, 
were exhibited on behalf of Mr. laicas, of Warnham Court, 
Horsham.--.0 paper was then read by Mr. FF. W. Keeble, 
entitled ‘Observations on the /oranthacee of Ceylon,” in 
which country the author had made a short sojourn in 1894. 
After remarking that in Ceylon many species of LorantAus have 
large and conspicuous flowers, with the corolla-tube brightly 
coloured, more or less tubular and lobed. he pointed out that 
certain deviations from the typical regularity of the corolla-tube 
were correlated with the mode of fertilisation of the Mower by 
Sun-birds (Vecfartaee), and this was made clear by diagrams 
and some excellent coloured drawings. Discussing the mode 
of distribution of the seeds, Mr. Keeble first: quoted the views 
of Engler and Prantl, and the remarks in Kerner’s ** PAlanzen- 
Iehen ” (english edition), on the dissemination of the Furepean 
Mistletoe, and then detailed his own observations in the case of 
tropical Lorunthacee. The modes of germination of variots 
species of Loranthes and Misc were then described. ay well 
as the curvature and growth of the hypocotyl, and the effect of 
contact on the latter, and on its suctorial disc ; the paper con- 
cluding with some remarks on the forms of fruit and seed of 
Cinghalese species of Loranthacee.—Mr. A. Vrevor-Battye 
exhibited and made remarks upon a collection of plants obtained 
during his sojourn on the Island of Wolguey. 

Entomological Society, May 1. Prof. Raphacl Meldola, 
F.R.S., Mresident. in the chair, Dr. C. G. Thomson, of the 
University, Lund, Sweden, was elected an Honorary bellow, to 
fill the vacancy in the list of Tlonorary Fellows caused by the 
death of Pastor Wallengren. — Mr. Waterhouse exhibited a living 
larva of a Longicorn Beetle. ‘Vhis larva was found ina boot. 
tree which had been in constant use by the awner for fourteen 
years, the last: seven of which were spent in India. The 
specimen was brought to the British Museum on May 6, 1800, 
and was put into a block of beech wood in which it had lived 
ever since : it did not appear to have altered in any way during 
these five years, Hl had burrowed about eight inches, and 
probably made its esit accidentally, Mr, Blandiord referred to 
a similar ease which had come under his notice. «Vir CO. G. 
Barrett exhibited a dong series of the dark and strongly-marked 
variclies of .furotis ae orta and .herotts trrtic’, taken on the sand- 
hills of the north-east coast of Scotland by Mr. Arthur Horne, 
of Aberdeen. Mr. Dale exhibited a specimen of a Sesta 
supposed to he anew species from the New Forest. Mr, O. Ts 
Janson exhibited a remarkable species of Curcdionide from the 
ishind of Gilolo, having exceedingly Jong and slender antenna 
and legs ¢ it was apparently an undeserifed: species of the genns 
Talanthta, Vascoe. Mi. Nelson Richardson called attention te 
a paper by bimself, uy the /re. ceedings of the Dorset Natural 
History and Antiquarian toeld Club, on the subject of Dorset 
Lepidoptera in tSo2 and 1893, Mir. W. 1. Distant eom- 
municated a paper entitled, Ona probable explanation of an 
unseritied observation telative to the family Fulyorida.” Tn the 
chscussion which ensued, Mr. Hlindford stid he thought further 
evidence was required on the subject of the alleged luminosity in 
the Fulgonda: before the statement contained ino Mr. Distant. 
paper could be acc epled. Mr. J. J. Wather, [Ropsce contributed 
i paper entitled, “ A) preliminary list of the Butterflies of 
Hong Keng, based on observations and captures made during 
the winter and spring months of ESg2 and 1893.7 ref, Meldola 
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cominented on the interesting character of the paper from an 
entomological point of view, and the value of the observations 
therein on the geology, botany, and climate of |long-Nong. 


Geological Society, April 24.—Dr. Henry Woodward, 
F.R.S., President, in the chair.—On the shingle beds of 
astern Kast Anglia, by Sir Menry Il. Howorth, FLR.S. The 
author has carefully examined the country around Southwold, 
where the beds known as Westleton beds (which might well 
have been associated with the name of Southwold) are developed. 
He alluded brictly to the reeent shingle, the pebbles of which 
are derived from the ancient shingles of the cliffs; the formation 
of this shingle, he maintained, may belong to a time not far 
removed from our own day. Turning to the Westleton beds, he 
noticed that they were essentially “drifts.” the component 
pebbles not having been shaped on the spot, but brought as 
pebbles from elsewhere ; and he gave reasons for supposing that 
they were derived from pebbly beds in the Lower Iondon 
Tertiary group and in the Red Crag. He also maintained that 
the shells of the Westleton beds and Bure Valley beds were 
derived from crag deposits. Reasons were given for supposing 
that the pebbles of the Westleton shingle of East Anglia came 
from the west, and that this moved eastward from the plateau of 
Suffolk towards the sea. 1t was considered that these beds can 
only be explained by a tumultuous diluyial novement. 
—sSupplementary notes on the systematic position of the 
Trilobites, by II. M. Bernard. Sinee the publication ot 
a paper by the author in the Quarterly Journal of 
the Geological Soctety for 1894, two important papers by Dr. 
Beecher have appeared, giving details as to the structure 
and appendages of Zrzartdrus. The author, therefore, returned | 
to the subjeet, and discussed in detail the more recent discoveries | 
in the light of the atfinity between fps and the trilobites. He | 
endeavoured to show how the results obtained hy Dr. Beecher | 
bear on the larger question as to the suggested origin of both of 
these animals from a chaetopod annelid modified in adaptation to 
a new manner of feeding. An experiment to illustrate the 
mode of flow of a viscous fluid, by Prof, W. J. Sollas; 
PAR.S. The author, recognising that it is bya knowledge of 
the laws of viscous flow that we must seek to extend our in- 
formation concerning the movements of flowing ice, conducted 
an experiment, the details of which were described, with a model 
of a glacier composed of the modification of pitch usually 
known as ‘‘eobbler’s wax.” In the model the pitch moved 
under its own weight over the horizontal floor of a trough, 
which was crossed by a barrier to represent an opposing moun- 
tain or the rising end of a lake, The results of the experiment 
showed that the movement of the pitch-glacier was not confined 
to that portion of it which rose above the harrier, but extended 
throughout its mass, and that an upward as well as forward 
movement took place as the barricr was approached. ‘Vhus the 
transport of stones by glaciers from Jower to higher levels was hy 
No means an incredible phenomenon, but a necessary con- 
comitant of such simple conditions as those assumed in the 
experiment. 


Malacological Society, April 19. 
K.K.S., Vice-President, in the chair. 


Dr. Ul. Woodward, 


eene deposit at Crayford; Mr. S. Pace exhibited Ovo species 
of Estheria from Persia and S. Algeria ; Mr. W. M. Webb ex- 
hibited mollusea from a Pleistocene deposit at Chelmsford ; Mr. 
Ee. 1k. Sykes exhibited a distribution chart of C/ezst/7a.—Vhe 
following communications were read: On some new species of 
British Mollusca from the 7rzfox Expedition, by HL. KK. Jordan. 

The Anatomy of Wate/ina caffra, Fer, hy M. If. Woodward. 
—Deseriptions of new species of Mollusca of the genera Bud/ra, 
SMangelia, Trochus, &e., from the Mekran Coast, bse is Tbs, 
Sowerby.—List of Land and Freshwater Mollusca from New 
Providence Isle, Bahamas, by W. Bendall.—Notes on two cases 
of the transport and survival of Terrestrial Mollusea in the New 
Forest, by T. Leighton. 


Royal Microscopical Society, April 17.—-Mr. A.D. Michacl, 
President, in the chair.—The Seeretary said they had received a 
valuable donation from the South London Microscopieal and 
Natural History Club, in the shape of a lantern with microscope 
attachmnent.—Mr. A. Letherby read a short paper upon the 
structure of the Podura seale.—The President read a paper on 
the strueture of the brain in the Oribatida and in some other 
Acarina. 
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Philosophical Society, April 29.- Kxhibition of Palophus 
Haratus (a stick-insect from Mashonaland), by Dr. D. Sharp. 
A modified method of finding the specific vravities of tissnes, by 
Dr. Lazarus-Barlow, The author showed an improved method 
of finding the specific gravity of tissues. In a research on 
the pathology of the «edema which accompanies passive con- 
gestion, published in the PAélosophival Transactions of the Koyal 
Society, he used the solutions made up with glycerine introduced 
by Roy for the estimation of the specific gravity of blood, but 
found that diffeulty arose from the large quantity of muscle used 
in obtaining the correct specific yravity, and from the fact that 
the glycerine abstracts water from the muscle with such rapidity 
that after a very few seconds the piece of muscle invariably sank. 
Ile therefore has used for the past year solutions of various 
specific gravities made with gum arabic, which he arranges in a 
wide test-tube in their order of density. Alternate layers are 
coloured blue. Diffusion oceurs with extreme slowness, so that 
45 hours after arranging the test-tube the various layers are quite 
evident. The special advantages of the method are that one 
piece of muscle is sufficient for an estimation, as it sinks through 
the layers of lower specific gravity until it reaches that layer with 
which it is identical ; that water is abstracted from the muscle by 
gum much more slowly than by glycerine, and that, as has been 
shown by Ileffter, the vitality of cardiac muscle is better main- 
tained by gum arabic solutions than by any other solution. 

Crania of native tribes of the Panjab, by Prof. Macalister. 


PARIs. 


Academy of Sciences, April 29.—M. Marey in the chair. 
—A projected balloon expedition to the Arctic regions, hy M. 
The author defines the conditions necessary to 
be fulfilled by a balloon destined for Arctic exploration, and 
shows that such conditions can be fulfilled. He has succeeded 
in obtaining a certain amount of directive power by using a rope 
drag to retard the progress of the balloon relatively to the wind, 
and then using a sail in the ordinary way. By this device a 
mean deviation of 27° has been secured. Sometimes a deviation 
of nearly 4o° has been obtained. M. Emile Blanchard in con- 
nection with this paper calls attention to the probability of exist- 
ence of an open polar sea, and points out the support this view 
receives from the many flocks of web-fouted birds observed 
making their way northwards by explorers when nearest to the 
pole. —On the double points of a group of algebraical surfaces, 
by M. G, B. Guecia.—On the types of groups 9 of substitutions, 
of which the order cquals the degree, by M. R. Levavasseur. 
On an application of M. Darbous’s method (mathematical 
analysis), by M. Beudon.—On the rotation of solids, by M. R. 
Liouville. —On a class of periodic solutions in a particular case 
of the problem of three bodies, by MM. J. Perchot and J. Mas- 
cart. —Measurements of the intensity of gravity in Russia, by M. 
G. Defforges. Data are given for Pulkowa, Tiflis, Ouzoun Ada, 
Bokhara, and Tashkend, from whieli it is shown that the negative 
continental anomaly is very pronounced at Ouvoun Ada and Tash- 
kend, and at Bokhara is of the same order as at Paris ; the posi- 
tive anomaly is greater than previously observed at Pulkowa, 
On the speeifie heat of superfused liquids, by M. Louis Bruner. 
Thymol and paracresol give specific heats increasing with the 
temperature range when cooled without solidification to approxi- 
mately the same extent below their melting-points for each 
experiment. Menthol and bromal and chloral hydrates cannot 
he obtained superfused by cooling. On the solidification of some 
organic substances, by M. Louis Bruner. ~On the regularity of 
luminous movement, by M. Gouy.—On the electric resistance of 
saccharine liquids, by MM. Gin and Leleux. Expressions are 
given showing the relationships between resistance and the con- 
centration and temperature of saccharine solutions. The resist- 
ance is shown to be a function of the current density. This 
result is explained on the Arrhenius hypothesis as due to the 
State of ionisation of the badly conducting electrolyte.—New 
researches on the heats of combination of mercury with the 
elements, by M. Raoul Varet. Om the action of the halogen 
compounds of phosphorus on metallic copper, by M.A. Granger. 
Copper phosphide, Cul’g, is produced by passing phosphorus tri- 
chloride vapour in carbon dioxide over slightly heated copper : 
cuprous chloride is formed at the same time and deposited at the 
end of the tube. PBrg and Pg give the same compound. PI, 
needs a red-heat, and produces Cu,P,. — Researches on man- 
ganese, by M. Charles Lepierre. The manganie-ammonium 
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suiphate i desenbed in addition to hydrated and anhydrous 
ammonium-manganons sulphate. —Campholenic acids and amides. 
by M.A. Vichal. | lsomericacids and amides have been obtained. 
Vhe solid acid was thought to be the racemic form of the liquid 
ead, but all attempts to separate optical isomers have failed. 
Duuble combinations of anhydrous aluminium chloride with nitro- 
compounds of the aramatic series. by M.G. Verrier. .\ series of 
compounds of the type ALCI, . 2Cgl1,. CH, . NO. (124) are 
leseribed. and itis shown that with nitro- dlenracsee of the type 
 paranitrotoluene, Friedel and Crafts’ reaction fails. —-On a 
possible error by the use of Febling’s solution for the estimation 
of sugar in urine from persons submitted to treatment with 
sulphonal, by M. Th. Lafon. On the panification of brawn 
bread. by M. James Chappuis. =~ On the causes which produce 
the colour of browa bread, by M. Léon Boutroux. Gluten may 
wave the colour in bread by desiccation, but net by fermentation. 
By oxidation with air in presence of water. bran may produce 
the colouration of bread: but, again, fermentation has no such 
effect. The acidity of the yeast is a protection against brow ning, 

On the ethology of the genus ZAusnrleus “Kraver, by M. 
Mired Giard. —Qbsersations on the hornets, by M. Charles 
fanct.—New researches on ‘la brunissure,” by Al. FL Debray. 

\etion of static sparks an the local temperature of regions sub- 
mitted to this method of franklinisation, by M. Hl. Bordier. 
Treatment of a case of sarcoma by scrotherapy, hy Niel 
Hericourt and Ch. Kichet. The catastrophe of Laibach, April 
1g. 1895, by VM. Ch. V. Zenger. 


WASHINGTON, 


National Academy of Sciences, \pril 16-20. On some 
sarmations in the genus Eucope, by... Agassiz and W. McM. 
Woodworth ; notes on the Florida reef, by A. Agassiz; the 
wogress of the publications on the expedition of S91 of the 
U.S. Fish Commission Steamer f/atross, Licut.-Commander 
¢. 1... Vanner commanding, hy A. Agassiz: on soil bacteria, by 
Moo. Ravenel: a linkage showing the laws of the refrac- 
tion of ight, hy .\. 0M. Mayer; on the colour relations of 
atoms, ions and molecules, hy M. Carey Lea: mechanical 
Merpretation of the variations of latitude, by RK. S. Wood- 
ward oon anew determination of the nutation-constant, and 
some allied topics, by S.C. Chandler; an the secular 
motion of « free magnetic needle, by 1. A. Bayer; on the com- 
ye sition of expired air, and its effect upon animat tife, by J. S$. 
HEME s systematic catalogue of European fishes, by Th. 
ill; the catinct cetacca of North .\merica, by 1. D. Cope i 
wn the application of a percentage method in the study of the 
listributien of oceanic fishes (1) definiuon of eleven faunas 
and two sul-faunas of deep sea fishes, (2) the relationships and 
myn of the Carribeo- Mexican and Mediterranean sub-faunas, 
by ta. Erown Goode yon the two isomeric chlorides of orthe- 
sulpho-benzoic acid. by Ira Remsen: on some compounds con- 
Tumng two halogen atoms in combination with nitrogen, by Lra 
Remsen ; presentation of the Watson Medal to Mro Seth C. 
Chandler. for his researches on the variation of latitudes, on 
variable stars, and for bis other works inastronomy 3 biographical 

emoir of Dr. Lewis M. Ratherfurd. by BoA. Could y relation 

f Jupiter’s orbit ts the mean plane of four hundred and) one 

thor planet arbats, by VW. A. Newtons orbit of Miss Mitchell's 
Samet, 1847 V1. by TE AL Newton. 


Naw Sorat Wanns. 


Linnean Society, March 27.) Vref. David in the chur. 


1 Ire dont delicred the annual address. an the course of 
shh rtrence was dade te the recent sarlom the Equity 
eo which the Society was defendant, brought by the 
tser Py ad Svducy to obtain the declination of the Court as 
thw tre hon ed soqouch of the wilh ofthe late Sir William 
Meeweluay rolase to bis bequest of £12,009 for the endowment 
Veetertibesy ¢ ated the full test of the judgment of his Honour 
Chief bolee vi Equity wos read, After summarising the 
tribe toe anade durmy the year by the svanious 

| th teettetoneand departments, the President passed 
tre wher we leneth the subject of recent research in 
N\rety TP Nvterttre revtts, and especially the impertant 

{ We oeethe dd by Dr. John Murty, uamely, that of the 
ralehy 6 heb eorten nel ovetematie caploration of the 
Wel A tire gen with all the appliances of the modern 
Veottp ober Phe fullewing: verttlatien were clerted office 
rer oh) © aed for pSog. Pooadent: Henry Deane. Vie 
I'reelemt Dor. Je Cty, Prot, WOANL Taswell, Prot of. 

wee | Sey MOT. 5.2 
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Woo. David. | Treasurer: The Llon. James Norton. Council : 
John Brazier, Cecil W. Darley, Thomas Dixson, J. Rh. Garland, 
Armohi U. Henn, A. 11. 5. Lucas, J. 11. Maiden, C. J. Martin, 
Ierceval RK. Vedley, 1) N. Trebeck, Thomas Whitelegge, Prof. 
J. a Wilson. 
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THURSDAY, MAY 16, 1895. 


HVGIENE AND METEOROLOGY. 


Hygicnische Meteorologie.  Fiir Artze und Naturforscher 
Von Prof. Dr. W. J. van Bebber, Abtheilungs Vorstand 
der deutschen Seewarte in Hamburg. (Stuttgart : Ferd. 
Enke, 1895.) 

JO long preface is needed to prove that meteorology 

! and hygiene have a close and intimate connection, 

or that the study of both sciences may be mutually 

helpful. 
exhaust the whole of the problems with which hygiene 
busies itself. All that tends to ameliorate the condition 
of the human race, all that ministers to the comfort 
or promotes the well-being of the individual, is cared 
for by the student of hygiene. That climate and the 
phenomena, which we recognise under the comprehensive 
term “weather,” have an intimate connection with the 
health and comfort of the race, will not be seriously 
denied, whatever different views may be held as to the 
precise manner, and to what degree, the condition of 
the atmosphere can operate on individual cases. Some 


knowledge of meteorology has hitherto been demanded | 


from candidates for diplomas in sanitary science, public 
health, or State medicine ; and, judging from the rules 
adopted by the Council, December 1, 1893, the con- 
ditions of the cxamination will in future demand a still 


closer acquaintance, since the applicant is required to | 


show the possession of a “distinctively high proficiency, 
scientific and practical, in all the branches of study which 
concern the public health.” To those who seek some- 
thing: more than a bare superficial knowledge of meteor- 
ology, this bock will be very welcome, and not only to 
those who desire diplomas, but to the larger, though less 
specially instructed, class who desire the welfare of the 
human family. 

Coming from one the direction of whose scientific 
studies is distinctly meteorological, it might be anticipated 
that the book would deal more with this subject than 
with hygiene ; and to some extent this is the case, and 
possibly the interest in the book will on this account 
he diminished. We have a collection of facts, admirably 


arranged, though drawn, of course, mostly from German | 
sources ; and such a collection will be of the greatest | 


value to some student of sanitary and social science, 
who, trained in physiological schools, will produce a 
work of greater interest, more closely connected with 
the spread and mitigation of disease as affected by 
climate or meteorological conditions of a more or less 
temporary character. In one important respect, how- 
ever, the book deviates from the generality of meteoro- 
logical treatises, and at the same time removes an 
objection which has frequently been urged by physicians, 
who assert that weather statistics are not given in the 
form which is most convenient or most instructive. ‘lo 
take a mean of his observations 1s too frequently the 
sole aim of the meteorological observer, and consequently 
mean results for temperature, for example, are given, 
where the range of variation 1s the more important 
element from the medical point of view. 
NO. I VOL, 52] 
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The exhibition of a small death-rate does not | 


‘This fact is | 
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fully recognised by the author, and he deals not only 
with the mean values, but also with the amount of 
variation from the arithmetic mean and the frequency 
with which such variations occur. 

The book is divided into cight sections. The two first 
treat of the physical properties and of the various ingre- 
dients of the air. Elementary physics characterises the 
first, chemistry the sccond. Jn this latter section are 
described somewhat fully the gases which enter into the 
atmosphere, not excepting those which are present in 

| minute quantities. Accidental ingredients, such as dust 
and micro-organisins, are also considered. One does not 
' meet with anything very new, but the facts are well and 
pleasantly arranged, and would give any student all the 
information necessary for fully comprehending the suc- 
cessive chapters. It might have been expected that the 
| constituents of water would have been treated with the 
| same degree of fulness, Free oxygen in water niay not 
be of the same importance as in the air, but the aération 
of water is not insignificant, whether regarded as an im- 
portant withdrawal from the atmosphere itself, or the part 
it plays in the oxidation of organic material, be it in the 
form of ozone or hydrogen dioxide, or other efficient 
oxidiser. 

The chapter on Temperature is admirable. From a 
vast collection of material with which intimate study has 
made the author closely familiar, he is able to systematise 

| and arrange those facts which have the greatest and most 
| obvious bearing on the subject. It is a graphic digest of 
all that affects the temperature of the world, and is amply 
illustrated by tables compiled from many sources. We 
wish we could pay him a compliment on his maps. In 
the map on page [10 it is only with great difficulty that 
Europe is recognised, and the one on page 174 Is very 
little better. The tables are, however, so very well 
arranged, that this slight defect is of little consequence. 
As an illustration of the minuteness into which the 
author enters, we may quote the measures of the temper- 
ature of different parts of clothing when worn. The 
| figures have been reduced to Fahrenheit scale, in which 
form, if less scientific, they may be of use to some of the 
commercial firms who are interested in such matters. 


Temp. 50” Teinp. 79° 
© 
Temp. on the coat oe ani wate 82°4 
» between coat and vest 73°6 $375 
a . ¥est and linen shirt 75°9 84:7 
Re ,. linen shirt and 
woollen shirt Waal 85°3 
ry se woollen shirt and 
SEIN nse 90°9 &q'S 


The loss of temperature which the body experiences at 
a temperature of 59° is diminished by clothing in the 
following proportions :— 


Radiation from the bare skin... Ene ee 100 

a when covered with wool ooG 73 

! nA when covered with wool and linen ... 60 
as when covered with wool, linen, and 

vest ... one 46 

o when fully dressed 33 


It does not appear whether the velocity of the wind has 
been taken into account in deriving these figures. The 
importance vf clothing comes, however, again to the fore 
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50 
as attected by moisture, where the author computes and 
Hlustrates the amount of heat abstracted from the body 
in order to convert into vapour the water which a 
saturated suit of clothes is capable of containing. 

This batter remark has reference naturally to the 
chapter on Precipitation, which, with the following one 
on Thunder-storms, does not call for any special remark. 
Eemphasts is faid on the purifying influences that rain and 
snow have on the atmosphere ; but hue is said, perhaps, 
because little is known with certainty. of cleansing in- 
Muences on water. The question how far water onee con- 
taminated can be restored to its original organic impurity, 
without the processes of evaporation and reprecipitation. 
has exercised the minds of chemists and sanitarians in 
this country with some seventy. Information is still neces- 
sary both its to the processes at work and the agents by 
which impuritcs are removed, as they admittedly are, by 
some selt-cleansing method. The author is understood 
to recommend fitrauon as especially necessary to clim- 
inate wescuscherdcon bacteria, presumably bacterin of a 
pathogenic character. Ile does not seem to recognise 
the fact, if it be a fact. thata filter-bed covered with bac- 
teria has sull the power of arresting in a very consider- 
able de,ree the bacteria in the water that filters through 
it. How this is accomplished is another matter, which 
May not Concern meteorology, but the kirye questions of 
sedimentation and percolation of water in its passage 
throu,zh the ground comes naturally into the treatment by 
Dor. Bebber, more especially as he enters with some 
deyree of detail into ground water, and the conditions 
which make it potable or otherwise. 

Wind and the motion of cyclones are subjects that the 
eathor has made peculiarly his own, and ire dealt with 
here at considerable tength. Considering the important 
results that follow the transport of masses of air from 
place to place, and the mingling and purification of the 
atmosphere that is thus effected, it is not sugyested that 


the subject receives an undue amount of attention. ‘The 
onnection between cydlome paths  Zaestrasse) and 


hy gence, however, is not so immediately evident; but the 
sulyectis one that has long interested Dr, Bebber, and 
he naturally has much to say. It as meteorology pure 
and simple. and has this defect, that it is scarcely full 
enough tor the student of that science, and in (oo preat 
detal for the santtarian. 

Perhaps the most teresting chapter in the book is the 
hat, on Climate, and in which ts treated diseases under 
On page Is paven.attable 
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various climatic conditions. a 
howing the annual mortality per thousand in viirieus 
part the This table as apparently thrown 
together haphazard, and does not exhibit that carctul 


of world, 


icone ctnent by which Yr, Bebher in other parts of his 
book bee lbiminated his work and instructed the student, 
Bato ald teets, as written down, pan by that very 


theencs ot eymimetry, and are both imteresuny and 


ravfein It truesas the author ws Carctul to pointe 
oot, Unat the feet fave been gathered under very various 
remtare. Sado r Varnous authorities and systems, 
mdiare not treth omparable > but making every allow- 


ance for mele t compilation, they do exhibit a manifest 
improvemeytin the leakhoot nagoens, and bear a gratify - 
Ue ceeesfal study and practical 
The tew samples we can 
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extract dlustrate best the inereased adaptibility of 
individuals to meet those conditions that are generally 
regarded as adverse to health and longevity. Take the 
cise of British troops in India : 


From 1800 1830. .\nnual death rate per thousand $4°6 
+ 1830-1856. ee 26 saa 
+s TSOQ-1578. os re 19°3 
vs 1879-1587. S es 16°3 


From the West Indies the evidence is of the same 
character : 


From 1820-13836. uropean Trovps, Jamaica, Mortality 121 


v -1S17-1846. ae e West Indies .. 75 

a TSROM US sae on a Jamaica ‘a 1t'o 
+. ES20-1530. Negro Troops, Jama os 30°0 
+ 1879-1887. ae i ae eg 11°6 


On the Gold Coast, the figures arc so remarkable that 
that they can only be explained hy supposing some 
different method of computation to have been employed 
in the two circumstances : 


From 1829-1836. European Troops, Gold Coast... 
+ ISTO-1SS5. oi i 89 Bee (OS 


Possibly a stmilar source of error will explain the only 
retrograde case to be met with, for which the insatubrious 
climate of Cayenne is responsible : 


From 1519-1849. Troops, Mortality 
In 1855 ce xe 
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Of course some of these beneficent results may be 
attributed to greater care in the selection of men to be 


sent to these regions 3 but it would be distinctly wreng to — 


deny also that much is duc to insistence on improved 
conditions ef residence, of clothing, of food and drink, 
especially in the maintenance of uncontaminated sources 
of drinking: water, in fact an insistence on those conditions 
which sanitary science has shown to be of the utmost 
Importance to individuals and nations. 

Possibly, enough has been said here to show that we 
have to do with a very interesting book, and one far reach- 
ing in itsaims. Hf we have to make any complaint, it is 
only to express the regret thatilis net more so, tis the 
omissions that are sometimes disappointing, Che contents 
never are. We vive, in conclusion, one last Whistration. 
Remembering that the book is issued from Phamburg, and 
that this town suffered severely fram the scourge of 
cholera in 1892, one cannot but feel that the Obsery- 
atory sin possession of facts which could not but be of 
interest in discussing: the vexed question of the spread of 
thus chsease. Leyond the slightest possible mention on 
p. 287, the author does not refer to it. Yecit is suggested 
that he could have told us authoritatively what meteor- 
ological Conditians comcded with the greatest spread of 
the disease, that he could have piven us detuls of the 
temperature of the ground and of the Elbe water ‘see 
p. 147 that presumably favoured the increase of the 
bacitlas, if at did not come within his province to discuss 
any differences of morphology, of virulence, or repro- 
ductive faculty in the vibrio, 
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VECHANICAL ENGINEERING. 


A Text-book of Mechanical Engineering. Vy Wilfrid J. 
Lineham, Head of the Engineering Department at the 
Goldsmiths’ Company’s Institute, New Cross. ‘London : 
Chapman and Hall, Limited, 1894.) 

VI k. LINEHAM says that the desirability of writing 
“ his book was sugyested to him by the initiative of 
the City and Guilds of London Institute in providing an 
examination in mechanical engineering. In preparing 
students for this examination he was led, he says, “to 
consider seriously (1) whether the whole theory and prac- 
tice of mechanical engineering, or even a précis of it, 
could be compressed into one volume ; and (2) whether 
it was desirable so to compress it.” After examining Mr. 
Lincham’s hook, we must confess to fecling grave doubt 
whether the second question, at least, should not have 
been answered in the neyative before he set about the 
execution of so very large a task. The ambition of the 
attempt 1s, perhaps, more conspicuous than its success ; 
at the same time the book has yood features, and 
students of engineering may learn from it much that will 
be valuable to them. It isa novel contribution to engineer- 
ing literature ; by no means wholly satisfactory, but still 
one that should take a useful place. 

Mr. Lineham deprecates in advance the criticism which 
he expects will be made on the compression of a vast 
subject into a single volume, by citing “the examples of 
great and successful writers—to wit, Rankine, Ganot, 
Deschanel, and others.” We do not know whether both 
adjectives are intended to apply to Ganot and Deschanel, 
who, many case, did not write on asubject which has a 
practice as well asatheory. As to Rankine, who cer- 
tainly did write great and successful treatises on engineer- 
ing, the citation scems particularly unfortunate. To com- 
press everything into one volume was exactly what Ran- 
kine did not do. He wrote four or five large books deal- 
ng with various branches of the subject. and did not 
hesitate to repeat certain portions in more than one book 
whenever that was necessary to make cach intelligible 
apart from the rest. Rankine’s method and the author’s 
are as wide apart as the poles ; and of the two we prefer 
Rankine’s. Moreover, Rankine, in his great series of 
text-books, dealt almost wholly with the rafroale of 
enginetring; but here, in a single volume, more than half 
the space is occupied by a description of the processes of 
the workshop. 

It is in the descriptive portions that Mr. !.ineham is at 
his best. Probably no better general account of hand 
and machine tools. and of the way to use them, has been 
published. The pattern shop and foundry, the smithy, 
the machine shop. fitting and erecting shops, all come in 
for their due share of attention. The construction of a 
horizontal engine is selected as a typical case, and is 
described from start to finish with minuteness of detat! 
and with the aid of many admirable drawings. he 
illustrations of the book are indeed excellent throughout, 
both in style and matter. They are illustrations that 
really illustrate. ‘There are 732 of them, and all are 
engineers’ drawings. They have been prepared with 
obvious care, and it would seem with unsparing labour 
on the authors own part. ‘They are treated in a way 
which allows of their liberal introduction without much 
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expenditure of space. In a word, they are everything 
that the illustrations in such a text-book ought to be, 
The descriptive section of the book concludes with a 
useful chapter on boiler-making and plate work, with a 
somewhat extended account of hydraulic rivetting pro- 
cesses, and with a short notice of electric welding. In 
setting forth so much descriptive matter as this first part 
includes, it is of course difficult to preserve in all parts a 
proportion to which exception may not be taken. We 
could wish to have seen more space given to the milling 
processes, which take so prominent a place in modern 
workshops. Nine or ten pages for hydraulic rivetting, and 
a mere page and a half for the universal milling machine, 
seeins less happy a proportion than the author has 
generally maintained. This, however, is a small matter ; 
and it may safely be said that any engineering pupil or 
apprentice will have his outlook widened, and his know- 
ledge considerably increased, by reading the first part of 
Mr. Lineham’s book. 

To the study of the second part, however, he will do 
well to bring some independent criticism. The first 
chapter is on the strength of materials, and we had not 
penetrated far without finding the ground shaky. Deal- 
ing with the nature of shear stress, the author uses the 
symbols ft. /, and / to indicate intensities of tensile, com- 
pressive, and shearing stress respectively, and resolves 
shearing stress into normal stresses inclined at 45° to it by 
the equation 
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This is a bad start in a chapter which is to include refer- 
ences to such subjects as the strength of thick cylinders, 
the torsion of square shafts, and the effects of combined 
bending and twisting in crank-shafts. 

Immediately after this error is the following paragraph : 


* On account of the cup or wedge fracture exhibited when 
a specimen is broken by tearing or crushing, and for other 
reasons, Prof. Carus-Wilson argues that rupture takes 
place by shear stresses at 45 , either wholly or partially. 
Certain itis that the three stresses are intimately con- 
nected, and assist cach other in destroying the cohesion 
of the particles.” 


We have not an intimate acquaintance with the con- 
tributions which Prof. Carus-Wilson has made to this 
subject ; but there is no evident reason why his authority 
should) be invoked in support of an idea which is 
surely as old as the testing of materials. 

Turning to the paragraph headed “Strength of square 
shaft,” we find a geometrical construction described at 
some length, which is apparently based on Coulomb's 
erroneous theory. ‘he student who has taken the trouble 
to follow this will feel excusably confused or irritated when 
he goes on to read the subsequent lines : 

“St. Venant showed, however, in 1856 that Coulomb’s 
ring theory was not strictly applicable to any but circular 
sections, and gave the following : 


Moment of square section = /, *2085% 


because the greatest stress does not occur at the corners. 
Yo illustrate St. Venant, Thomson and Tait have 
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magined the shaft to be a box fall of liquid, which, it 
rotated, would leave the latter behind somewhat, and the 
apices would canse two stresses— tangential and centri- 
petal—to act on the particles, the former only being of 
momental value.” 


Now what ts the student, whether at the New Cross 
Institute or elsewhere, to make of this without further 
explanation? To introduce St. Venant and say no more 
than this, is surely giving either too much or not enough. 
The same criticism might be repeated at many other 
places. Under the heading of “Pillars and Struts,” we 
are told that Euler is pronounced Oiler ‘this, at least, ts 
nothing if not practical ,and his formula for the stability of 
long columns is quoted without explanation. Gordon’s 
formula and constants are also quoted, and the subject is 
dismissed with the dictum : 


“Claxton Fidler says a pillar-strength cannot be an 
absolute quantity, but may be anywhere between Euler 
and Gordon’s results.” 


The theory of heat engines is treated in an equally 
scrappy and inconclusive fashion. The student will not 
find it easy to reconcile what heis told on p. 609 as to the 
efficiency of the engine not depending on the working 
substance, with the statement, on p. 613, that “in prac- 
tice it is difficult to find a sufficiently perfect substance” 
—which is given as a reason why the efficiency of a real 
engine ts less than the efficiency in Carnot’s cycle. Ile 
will find himself also ata loss to understand the state- 
ment that “in adiabatic expansion external work is done 
at che expense of internal heat, and is therefore negative ”; 
or to sce why the dryness fraction of steam is necessarily 
“a whole number” |p. 594). Again, to take a matter of 
first-rate importance in regard to the action of steam in 
the cylinder, imitial condensation is spoken of as if it 
affected the efficiency merely by the trifing alteration it 
produces in the form of the expansion curve, and we do 
not hind a hint as to the real reason for its highly pre- 
jucheial effect. 

It would be unfair to conclude that all the theoretical 
portions of the book are equally unsatisfactory. Bat 
at the best, thetr brevity, and the narrow limits of mathe- 
maucal knowledge which the author assumes on the part 
of his readers, make this part of the work more like an 
¢ngineenng pocket-book than a treatise, the purpose of 
which ought to be to cducate the student to reason about 
the applicaden of mechanical principles to engineering. 
If the book, in this aspect, is representative of the tcach- 
ing which the new Polytechnics are giving, it sugpests 
the inquiry whether what Lerd Armstrong once called 
“the vague ery for technical education” has met with 
the best possible response. We have no sympathy with 
those who would exclude either engineer apprentices ar 
any other workmen from the highest education they are 
Capeble of. Bat the question may fairly be asked whether 
a good deal of what is apparently tiaght, and taught 
for the express purpose of cnabting pupils to pass a 
speahed examination, is in any jase sense education at 
all. The mental discaaphne which would be obtained by 
taking a real etady of problems such as are touched 
enon thi! book, would be of the highest value as an 
education te the engineer, But there is no reyal road 
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to the comprehen ion of clasucity and thermodynamics. 
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If the young apprentices and working lads, whe, much 
to their credit, flock to the new Polytechnics. will take the 
trouble to truly master any of these things, they will 
gain an intellectual pessession which will make them 
better men, if not directly better workmen. We would 
be the last to set a bound to their aspiration, er to dis- 
courage the study of Euler and St. Venant. But as a 
preparation for any such task, they must first, let us sayy 
learn what is the meaning of a differential coefficient. 
To offer them scraps of conclusions which have to be 
taken on trust, and “ reasons ” which can carry conviction 
tono one except perhaps a jaded examiner, is giving stones 
to children who presumably cry for bread. If this re- 
presents the * theoretical” side of techmeal education as 
the new technical schools understand it, or as examiners 
accept it, we are still some way from a satisfactory 
solution of the much-vexed preblem. Fora great deal 
of this does not usefully instruct, and docs not effectually 
educate ; it is, as we have said, either too much or not 
enough, 


WCE ILatwis UE THESE Al, 
Le Leman Monographie Linunologigue, By FP. A. Ferel. 

‘Tome second, (Lausanne: F. Rouge, 1895.) 

Te first volume of Prof. Forel’s work on the Lake of 

Geneva appeared in 1892, and was reviewed in these 
pages (vol. xIvii. p. 5). bt dealt chiefly with the physical 
history of the lake-basin, while the present one, con- 
taining parts 6-10 of the whole werk. begins with 
“Viydraulics.” or the currents, waves, se¢e/es, and other 
deviations ef the surface from the normal form of a fluid 
at rest. tt passes on to thermal questions, such as 
the temperature at different depths, freezing of the surface, 
&c.; next to optical questions, such as the coleur, oc- 
casional iridescenee and other peculiarities of the water, 
and the phenomenon of the /ata Jforgana, then to 
acoustics (briefly); and lastly, te the chemistry of the 
water, 

As itis impossible, in the limits of a comparatively short 
notice, to deal with the numerous subjects included in the 
present volume, we shall restrict ourselves to those which, 
perhaps, may be more widely interesting than the rest. 
Vhe first one concerns those curious oscillations of the 
level of the lake, which locally are called seveAes. “This 
phenomenen, as detined by Prof. Forel, consists in an 
alternate rise and fall of the surface of the water 5 the 
movement being roughly comparable with that of a 
balanced plank, when set swinging by a slight disturb- 
ance. These oscillations are more or less rapid ; their 
amplitude varying much. Commonly it is only avery few 
inches; but it may amount, theagh rarely, to about six 
fect the disturbance sometimes lasting fer twenty or 
twenty-five minutes. The whole question is discussed by 
Prof. Forel in its various aspects, and a history given of 
the different explanations which have been advanced. He 
attributes it neither to the effect of storms, nor to that of 
wind, nor to that of varying: atmospheric pressure, but to 
a disturbance of the whole mass of water by carth-tremors, 
and compares it to the effect which may be produced on 
a fuid contained ina tat dish by tapping the bottom. 
In this hypothesis, however, he frankly admits the 
existenee of a difficulty ; namely, that earthquakes and 
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seiches are not always associated, for in some cases the 
former have not been accompanied by the latter. The 
difficulty is undoubtedly a serious one, and it is thus met 
by Prof. Forel. In an earthquake the undulatory move- 
ment is variable in character. In some cases it affects a 
pendulum seismograph, in others it does not; much 
depending on the rate at which the shock travels. 1f this 
be quick, it will not produce a perceptible undulation to 
a mass of water; if it be slow, it will set up a very 
sensible movement. Thus an earthquake of the latter 
type will produce a seéchiv, but not one of the former. 
There is much to be said in favour of thts hypothesis ; 
but further seismographic observations are required to 
show that there is a real coincidence between the nature 
of the earthquakes and the occurrence of the sefches. 

More than one point of interest is discussed in the 
section dealing with optical questions. The Swiss 
lakes, as is well known, vary in colour, some having a 
distinctly green tint, but others, and especially the Lake 
of Geneva, being noted for the exquisite blue of che water, 
To facilitate comparative observation, Prof. Forel has 
constructed a scale of colours, beginning with sulphate 
of copper, as the pure blue, and representing the effects 
of chromate of potash added in proportions commencing 
with 2 and ending with 65 per cent. After a careful 
study of the whole question, he coimes to the conculsion 
that the colour of the water depends not merely on the 
quantity of minute mineral matter present ina state of 
suspension, but also on the amount present in solution. 

Vhe third point, the chemistry of the water, is also very 
interesting. “The author has collected together a large 
number of analyses already published, has added some 
others, and discusses the whole. These exhibit differences 
more considerable than we might have expected ; for 
instance, the residue after evaporation varies from 160 
to 21S mgs. per Htre. These differences, allowing for 
possible errors, are probably due primarily to the affluents 
of the lake, the waters of which are long in becoming 
completely mixed with the main mass. The principal 
‘constituents of this residue are carbonate of lime, sul- 
phate of hme, and carbonate of magnesia, the amounts 
being variable. Evidently they depend partly upon the 
time of the year, for in two samples, drawn from the same 
locality in January and in May, the numbers in the 
Oncicise were is 3°3 : 2°6 : 1, in the other 3°7 : 1-4: 1. 

The volume, in short, is full of valuable matter, and 
worthy of its predecessor. As we said of that, it is 
a little too diffuse for a scientific treatise, but it was 
necessary, as the author then explained, to write it so 
as to attract a larger circle of purchasers. 

BONNEY. 


OUR BOOK SHEL. 
al Catalogue of the Books and Pamphlets in the Library 


of the Manchester Museum. Vy W. E. Hoyle, M.A, 
F.R.S.E., Keeper of the Museum. (Manchester: J. E. 


Cornish, 1895.) 


‘Tits catalogue, of 292 pp., owes its appearance in print 

to private enterprise, and is noteworthy as being classified 

according to the “ Dewey Decimal System,” under which 

cach digit composing the registration number of a book 

marks a distinct narrowing in its significance, and for 

the arrangement under each class by Cutters “ Decimal 
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Author Table,” whereby each book receives a number 
which is virtually an abbreviation of its authors name. 
Thus, that “59770941 Ya21” denote the second, and 
© 5970941 Ya 2” the original edition of Yarrell’s * History 
of Iinitish Fishes,” may appear perplexing; but it is 
claimed by the advocates of the Dewey-Cutter systems 
that however much the library may grow, these numcrical 
combinations will remain, and that they allow for maxi- 
mum extension with minimum disturbance. 

The classified catalogue upon which we have comimented 
covers 230 pp., and is followed by a supplementary 
“author catalogue.” The author modestly remarks in 
his preface, that the volume is “the work of one who 
is not a professional librarian.” The labour of compilation 
has been great ; and this catalogue, like all else that its 
author has put before the world, bears strongly the stamp 
of thoroughness and accuracy. We cordially recommend 
it to our university and public librarians, not, however, 
without a fear that they may adjudge it dangerous in its 
over-elaboration. 

An index of subjects 1s appended, and Russian names 
have been transliterated ne tothe system adv pare 
im our pages (NATURE, vol. xli. p. 396), and adopted i 


. many of the principal scientific ieee 


_A Course of Elementary Practical Bacteriology, including 
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By A. A. 


Bactertological Analysis and Chemistry. 
(London : 


Kanthack, M.D., and J. H. Drysdale, M.B. 
Macmillan, 1895.) 


A LITTLE volume of 127 pages, primarily intended to 
carry candidates for diplomas in Public Health through a 
three months’ course in bacteriology, and not pretend- 
ing to be more than a laboratory guide. The instruc- 
tions are extremely brief, and for the most part unaccom- 
panied by any theoretical explanation. This entire 
Eokce of theory and practice is, in our opinion, not 
unattended with danger, often leading the student to 
unintelligently cram the details of methods without having 
any proper understanding of the principles involved. It 
is frequently forgotten that the chief object of laboratory 
work should be to gain a living knowledge of a science, 
rather than the acquisition of mere dexterity in its prac- 
tical technique. The exercises are, as we should anticipate 
from the experience and standing of the authors, well 
chesen, thoroughly representative, and cover a large 
amount of ground. On the other hand, some statements 
made withont qualification may easily give rise to mistakes 
if accepted without reserve. Thus we are told that it is 
often possible to give a definite opinion in from eighteen 
to forty-eight hours, as to the presence or absence of 
cholera vibrios. Recent researches, however, go more 
and more to show that it is by no means so easy as was 
supposed to give a correct ‘definite opinion” as to the 
identity of this or any other particular micro-organism. 
We doubt whether bacteriology is sufficiently advanced 
to admit of treatment in quite such a final and hard and 
fast manner as it receives in this text-book ; but we are 
told that these pages are not to supplant the demonstrator, 
and we would add that they should be carefully supple- 
mented by the teacher. If thus employed, this work 
should prove a very valuable addition to the bacterio- 
logical literature of our country. Especially welcome is 
the inclusion of the principal methods for the detection of 
some of the chemical products of bacterial life. 
(London ;: 


Primer of Navieation, Vy A. T. Flagg. 


Macmillan, 1894.) 


Mk. FLAGG's little primer can be strongly recommended to 
all beginners ; it is the A BC of the art of navigation. 
Every step is explained in the most simple and accurate 
manner ; and for students depending upon self-instruction, 
a better or more clearly written primer would be difficult 
to imagine. 
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[The Editor does not hold himself responsible for opinrons ex- 
pressed by his correspondents, Netther can he undertake 
to return, or to correspond with the writers of. rejected 
manuscripts tutended for this or any other part of NAYURE. 
Vo notice ts taken of anonymous contmunications. | 


The Origin of the Cultivated Cineraria. 


AFTER reading the recent letters on the origin of the cultivated 
Cineraria, 1 have consulted the principal authorities cited by Mr. 
Bateson in Nature of April 25: 1 now wish to point out that 
Mr. Bateson has omitted from his account of these records some 
passages which materially weaken his case. 

Mr. Bateson, as 1 understand him, consideis his letter to 
prove (1) that modern Cinerarias arose as hybrids from several 
distinet species; and (2) that the main features of existing 
varieties were established between about t830 and about 1846, 
asa result of the appearance uf considerable ‘* sports” among 
these hybrids or their offspring. [ will first discuss the latter 
half of the letter, in which authorities are quoted to prove two 
special acts of hybridisition, performed at known dates by known 
persons, and to show that certain named varieties arose as 
** sports.” 

Virst, as to hybndism. Drummond, of Cork, writing in 1827. 
is qnoted as recommending the cultivation of C. cruenta for the 
Jweduction of ‘fine double and single varieties of different 
colours.” At this date, therefore, Cy cruenta was apparently 
variable, and yielded forms worth cultivation without hybrid- 
isation. 

An article by Mrs. Loudon, written in 1842. is next quoted as 
evidence that ‘Sin or about 18277 Drummond obtained ‘ some 
handsome hybrids” between Cy ertenta and C. danata, In this 
article a list of other hybrids, said to have been produced hy 
unnamed persons between 1827 and 1842. is also given. It is 
not stated that these hybrids were grown by florists for exhibition, 
or that they had received definite names. The list is followed by 
a paragraph, omitted by Mr. Bateson, which is se inyportant that 
1 copy it at length : 

“some of the most beautiful Cinerarias now in our green- 
houses have been raised by Messrs. Tenderson, line-Apple 
Wace; particularly C. Z/eadersont? and the King, both raised from 
seeds et Co cruenta, C. waterhoustana was raised by Mr. Tate, 
ganlener to John Waterhouse, Msg., of Well Head, near Ialifas, 
from seed of C. Cusstlagians, fertilised by the pollen of 
CL ruenta. Two new ones have lately been raised. of re- 
markably clear and brilhant colours, apparently from C. cruenta, 
named (Queen Victoria and Prince Albert, by Mr. Pierce, 
nurseryman, of Yeovil, Somersetshire.” 
Gardening, 1342. J. E12.) 

This passage clearly shows that in the writer's belief the 
hybrids produced by Drummond and others had not given rise 
to Iwo, at least, of the named varieties of her time: certainly 
two. andl probably two more, were descended from C. crienta 
alone. 

Mr. Bateson refers to this account o. C. witerhousiana, and 
also tean earlier one, said ta be communicated by Tate himself, the 


enginator of the plant, to a writer in /tzvten's Magazine of 


# tiny, for 1835. In this account the parents are called 
C. ruenta and Cy tus tligofoia; and in this, the earhest 
acount, there is no statement as to whieh species furnished seed 
and which pollen. ldo not know whether Zi) flagofe/at was 
ever recognised aya synonym of ©. 7retlagiids or nots since 
the name does not oceur in the Jadev Arwen, where | tind, as 
the only entry beanng on the subject, 6 Mut rho tamer Senecio 
teorliging 7 Mor, Bateson has assumed that /ccdige/olia is 
Wentical with Zien. for while repeating: only the state- 
men given by Mrs. Londen he cites bath her artiele and that in 
Parton Magazine as authorities. Ts he sure that there did not 
exnton Sys a flonst’s vanety named 72 trgofolta 7 

\gan. the woterin fiat Magia yous on to express an 
apeien, net referred to by Mr Vateson, that several of the 
florist’s vancues known to hiny are descended from Co cnaenita 
alane. tle recommend: the cultivation of vanaus ‘species and 
varieties Gat hybnd y of Cinerana, and says ‘tape species 
em perally ments calivaneb, tamely Cl crmenta, This may be 
regurderd ag the parent of niany of thom beautiful varieties which 
are FW eR Aally cultivabel hy Mesers, Hendersomc (40 fon" 
Nine er... p. 220, 8% p 13.) 

Ngaiit these Spent fitemet 
wee rtm baat all nawed var et ar 
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Alr. Bateson, occurs in the Journal d Horticulture, &c. (Ghent, 
1846). This journal contains a general statement that florists’ 
Cinerarias have been produced by crossing and recrossing several 
species, which are named ; but althongh a list of florists’ varieties 
is given, the exact history and parentage of each variety is not 
attempted. 

Finally Burbidge, who wrete in 1877, is quoted as believing 

that existing varieties are due to hybridism between three species. 
It is not mentioned that Burbidge, before giving the systematic 
hist of hybrid plants, in which the passage relied upon eccurs, is 
careful to point out the uncertain nature of much of his evidence, 
and even writes, hy way of caution to his readers, that ** the 
parentage of many of the hybrids enumerated in this book is open 
lo question" (p. 118). 
I have only examined one of Mr. Bateson’s cases of alleged 
sports,” namely C. webéerfana.  Vhis plant, as Mr. Bateson 
says, is described and figured as having flowers of a deep blue, 
the rays being short and wide as compared with C. welerhoustana, 
for example. | fail to see why Mr. Bateson ealls this a 
‘*sport.” There is no evidence cited by him to shaw that it is 
descended from C. waterhoustana : and if it is not, then there is 
nothing remarkable in the shortness of its rays. The colour 
gives no evidence, without detailed knowledge of its descent 5. 
for To find in Jizxfon's Vagasiae, between 1838 and 184t, 
varieties recorded which are ** lilac tipped with purple,” ‘“ ap- 
proaching toa blue,” “bright: blue.” ‘blue or bluish.” and in 
1$42 comes this ** deep blue” variety webderfana to complete 
the gradual series, 

Judging only from the documents referred to, it seems clear 
(1) that C. cruenfa was cultivated, in what was believed to be a 
pure state, in 1827, and that it, yielded valuable varieties, single 
and double, at that date; (2) that according to contemporary 
opimion, many of the vasieties cultivated between 1838 and 
tSy2 were directly descended from Cy crwenfa, and were not 
hybrids ; and (3) that in 1842 some florists, at least, were he- 
lieved to produce new varieties by the continued cultivation of 
C. cruenta alone. 

So far as Mr. Bateson’s history goes, therefure. it. establishes 
the existence in 1842 of suffictent named varieties, believed to be 
pure-bred C. crmenta, Lo serve as parents for the flowers of 
to-day. 

As to the actual pedigree of the modern varieties, 1 am not 
qualified to express an opinion. All | wish to show is that the 
documents relied upon by Mr. Bateson do not demonstrate the 
correctness of his views: and that his emphatic statements are 
simply evidence of want of care in consulting and quoting 
the authorities referred to. AV TIS WNireitip sss 

University College, London, May 13. 


Pave read with seme interest the communications on this 
subject which have appeared in Nature, and | may add that 1 
have examined living plants of the species in question with Mr. 
Thiselton- Dyer, My memory also serves ime sufficiently far 
back to remember a great variety of different ‘* strains” of 
Crrerarta, in whieh they had not got so faraway from the parent 
C. crucnta as they now are, 1 say the parent C. craenta, because 
I] believe that we have to deal with races or strains, obtained by 
selection according to the taste of the several selectors, and not 
with the descendants of hybrids between different species. — I 
think Mr. Bateson has relied too implicity on the literature of 
the subject. Many of the records of hybuid preductions im 
the vegetable kingdom are based upon groundless assumptions ; 
mere seminal variations having been mistaken for crosses. It 
requires sume shill and care to tise hybrids in the Compositar ; 
and when you have mised your hybrid, even assuming a fertile 
one, you ean only propagate it, vegetatively. AI stability ts 
pone. Hutit is not so with selected seminal variations of a given 
species, They will intercross most ficely, and give birth to new 
Varieties without end; yet cach one of those varieties may he 
reproduced fn seed, by careful isolation, without a single 
‘Chastiurd "appearing. “There are several instanees among our 
cullivated plants of this great plasticity combined with stability. 
bat 1 will give only one-=the China Aster. 1] select Chis beeause 
there can be no question of hybridity ; and there is as great, of 
even a qieater, variety than in the herbaceous Cinerarias, But 
with regard te the latter, PD think our experience and te trust- 
worthy literature go te prove that it is anamalogous case, Care- 
ful selection, year after year, has resulted in the various fsed 
ntees or sinus atfercd by florists. Tam aware that the letters 
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on this subject by no means exhaust it: but T think it may be 
safely asserted that selection has yielded much more than sports. 
W. BorrinG IreMsLey. 
Prof. Milne’s Observation of the Argentine Earth- 
quake, October 27, 1894. 

-\ FEW days ago IT received from Prof. Milne a letter, dated 
March 15, 1895, in which he sends me a list of earthquake dis- 
turbances. compiled from the records he was fortunate enough to 
rescue from the fire which destroyed his house on February 17. 
In this list I] find no less than three observations of the great 
Argentine earthquake of October 27, 1894. which was recorded 
by three different horizontal pendulums. The times given for 
the beginning of the earthquake—viz. 1$h.:om.. 1Sh. 5m.. 17h. 
4im.'!—are not very trustworthy, because they were determined 
by measuring the linear distance from a break in the curve 
which was caused regularly every day about noon by taking 
away the lamp. The exact times of these breaks were noted 
in a book, which, unfortunately, was destroyed by the fire. Prof. 
Milne, however, tells me that in the iastrument, to which cor- 
responds the first of the above-mentioned times. the lamp was 
always removed within half a minute or one minute from noon 
(Japan time). Consequently, the error cannot exceed a few 
minutes. Thé duration of the disturbance was between two 
and three hours in all the three instruments. 

If we consider that the error of the first observation is not 
likely to exceed ten minutes, then we find, by companng 
Prof. Milne’s observations with those made in Europe, that 
although the spherica] distance between the epicentre of the 
earthquake and Tokio is xo fess than 17.400 &tlometres, the 
earth-motion reached Japan at about the same time, or perhaps 
even a little earlier, than it arrived in Europe. It is unnecessary 
to point out the interest which is attached to systematic obser- 
vations of this kind. Prof. Milne’s observation is probably the 
first in which an earthquake was noticed by seismic instruments 
ata place so near the antipodes of the earthquake centre. A 
straight line between the two points is only very little shorter 
than the earth's diameter; the time required for the motion to 
pass through the globe was probably less than twenty minutes. 

Merseburg, May 1. E. VON REBEUR-DASCHWITZ. 


Guanine in Fishes’ Skins. 


Is a joint paper by Mr. J. T. Cunningham and myself (PAz/. 
Trans. vol. clyxxiv., 1893, B, pp. 765-812), we have ventured 
to question the accuracy of the statement made in many text-hooks 
of physiological chemistry, that guanine occurs in combination with 
ealcium in the skin of fishes. We found that the guanine occurs 
in the free state. In the last number of Hoppe-Seylers Zez?- 
schrift fiir Phystologtsche Chemie there is a paper by Herr 
Albrecht Berthe, dealing with this subject, in which he shows 
that the calcium so frequently found with the guanine is due to 
the presence of impurities derived from the tissues and the scales. 
Its amount depends upon that of the impunties present, and 
is very variable. Instead of finding 11°76 per cent. required by 
the formula of ‘ Guantnkalk,” Berthe finds less than one-third of 
that percentage present, and even this also varies within wide 
limits. In the paper referred to above, we found one source of the 
calcium was due to the presence of comparatively large crystals of 
calcium phosphate, which are figured on p. 788: but there is no 
doubt that the bulk of it is derived from the scales. 

Cuas. A. MACMUNN. 
Oakleigh, Wolverhampton, May 4. 


The Oldest Vertebrate Fossil. 


NOTICING in your issue of April t1 a reference to the dis- 
covery of specimens of Cyathasprs in the Silurian of Gotland in 
Strata equivalent to the English Wenlock, and with it the state- 
ment that these fossils are ‘‘ for the present the oldest known 
vertebrates,” | am led to call your attention to the species 
described by myself from Silurian strata in Pennsylvania in 1885 
(p. 48), and again in tS92 (p. 542), inthe Quarterly Journal of 
the Geological Society. J forward with this a copy of the paper, 
from which it will be seen that the Salina (Ononduga) beds that 
yielded Patecaspis are older than the Ludlow (or Lower Ilelder- 
berg), and that the Clinton are older than the Wenlock (or 
Niagara). Consequently Onchus Clinfoné of the latter group is 
thus far the oldest vertebrate. E,W. CLaAyroce. 

Akron, Ohio. 


1 These hours are Japan time, 4c. gh. east of Greenwich. and are rechoned 
from noon. 
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INCE our last reference to this subject three com- 


munications have been laid before the Royal Society. 
They are as follows :— 


HELIUM, A GASEOUS CONSTITUENT OF CERTAIN 
MINERALS.! 


-\n account is given of the extraction of a mixture of hydrogen 
and helium from a felspathic rock containing the mineral 
cleveite. It is shown that in all probability the gas described 
in the preliminary note of March 26 was contaminated with 
atmospheric argon. The gas now obtained consists of hydrogen, 
prohably derived from some free metal in the felspar, some 
nitrogen and helium. The density of helium, nearly free from 
nitrogen, was fonnd to be 3°89. From the wave-length of 
sound in the gas, from which the theoretical ratio of specific 
heats 1°66 is approximately obtained, the conclusion may be 
drawn that helium. like argon, is monatumic. Evidence is pro- 
duced that the gas evolved from cléveite is not a hydride, and a 
comparison is made of the spectra of argon and helium. There 
are four specially characteristic lines in the helium spectrum 
which are absent from that of argon: they are a brilliant red, 
the D, line of a very bnilliant yellow, a peacock-green line, and 
a brilliant violet line. One curious fact is that the gas from 
cleveite, freed from all impurities removable by sparking with 
oxygen in presence of canstic potash, besides other fainter lines, 
exhibits one, and only one, of the characteristic bright red pair 
of argon lines. This, and other evidence of the same kind, 
appears to suggest that atmospheric argon and helium have some 
common constituent. 

Attention is drawn to the fact that on subtracting 16 (the 
common difference between the atomic weights of elements of 
the first and second series) from 20, the approximate density of 
argon, the remainder is 4. a number closely approximating to 
the density of helium ; or, if 32 be subtracted from 40, the atomic 
weight of argon if it be a monatomic gas, the remainder is 8, or 
twice the density of helium, and its atomic weight if it too is a 
monatomic gas. 


ON THE New Gas OBTAINED FROM URANINITE.® 


Since my communication on the gas obtained from Uraninite 
(Broggerite) was sent in to the Society on the 25th ult., I 
have been employing the method I there referred to in several 
directions. among them to determine whether the spectrum of 
the gas indicates a simple or a complex origin. 

1 was led to make this special inquiry on account of the 
difference in the frequency of the appearance of Dg and the other 
lines to which I referred in the solar chromosphere. For 
instance, if we take the lines 1. 4472. and 4302, the frequencies 
are as follows, according to Young ® :-— 


ID co a sei — 100 (maximum) 
SENATE ncn os 100 5 
BSS one Aa ap es 3 


Hence, we might he justified in supposing that I, and 4471 are 
produced by the same gas, and that 4302 owes Its origin to a 
different one. ; . 

But further experiment has given me one case in which Dy 
shows bright, while 4471 is entirely absent. 1 may now add 
that an equally important line to 4471, one at 4026°5, appears, 
with the dispersion employed, in the spectrum of Broggerite, 
and both these lines are wide and flufiy, like the lines of hydrogen, 
and are apparently reversed. ; 

The line 40265 has not been recorded by Young, though, as 
I have stated, the frequency of appearances of 4471 represents 
the maximum; still, while this is so, the intensity of both these 
lines in the spectra of the hottest stars is not surpassed, even hy 
those of hydrogen. Hence, opinion as to their representing the 
same gas must be suspended. Further. I have photographed a 
line at 4388 apparently coincident with another important line 
in the same stars. Whether, coming from one source or two. in 
these three lines seen along with Dg, in the gas obtained by me 
from Broggerite, we have, it would seem, ran home the most 
important lines in the spectra of stars of Group 11., in which 
stars alone we find 1), reversed. Should these results be con- 
firmed, the importance of the gas or gases they represent ata 


1 By Prof, W. Ramsay, FLR.S. (abstract). F 
* Second note. By J. Norman Lockyer, C.B.. F.R.S. 
3 See “Solar Physics,” Lockyer, p. 012. 
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certain stage of the evolution of suns and planets can be gathered 
from an examination of a photograph of the spectrum of Bellatrix. 

Another case is afforded by a lineat A 667. This is associated 
with BD, in Broggerite and Cleveite, but the yellow line has been 
seen in Monazite zrthou! A 667. Ht is almost certain, then, that 
these two lines represent two gases. Certainty cannot be arrived 
at till a larger quantity of gas has been obtained. 

Avain, the red line at A 6575, close to C, referred to in my 
previous communication, is seen both in Gummite and Broggerite ; 
but in one case (Gummite) it is seen without Dg, and in the other 
with it, in one case (Broggerite) without A 614, and in the other 
with it. The above conclusions hold here also. 

This line A 614, possibly coincident. with a chromospheric 
line, has been recorded in Gummite and Broggerite. It has been 
seen with Ds (in Broggerite) and zzfhou? it (in Gummite). 

I have said enough to indicate that the preliminary recon- 
naissance suggests that the gas obtained from Bréggerite by my 
method is one of complex ongin. 

T now proceed to show that the same conclusion holds gond for 
the gases obtained hy Profs. Kamsay and Cleve from Cleveite. 

Fog this purpose. as the final measures of the lines of the yas 
as obtained from Cleveite by Profs, Ramsay and Cleve have not 
yet been published, I take those given by Crookes," and Cleve,? 
as observed by Thalen. 

These are as follows, omitting the yellow line :— 


Crookes, Thalen. 
6677 
568.05 
566741 
516°12 
50455 
e 5016 
500°S1 
i 4922 
480°63 
4713'5 


The most definite and striking result so far obtained is that, in 
the spectra of the minerals giving the yellow Hine, T have so far 
examined, ] have never once seen the lines recorded by Croukes 
and Thalén inthe blue. This demonstrates that the gas obtained 
from certain specimens of Cleveite by chemical methods is vastly 
different from that obtained by my method from certain specimens 
of Brogyerite ; and since, from the point of view of the blue lines, 
the spectrum of the gas obtained from Cleveite is more complex 
than that of Mrogygerite, the gas itself cannot be more simple, 

Even the blue lines themselves, instead of appearing en é/oc, 
Vary enormously in the sun, the appearances being- 


4922 (492173) = 30 times 
A Mig l 255) = Ctice: 

These are not the only facts which can be adduced to supyest 
that the gas from Cleveite is as comple as that from Broggerite, 
Sut while, on the ene hand, the simple nature of the gases 
obtained by Profs. Ramsay and Cleve and by myself must he 
given Up, reasoning on spectroscopic lines; the observations | 
have already made on several minerals indicate that the gases 
composing Che mixtures are by no means the only ones we may 
hope to obtain, 

This part of the inquiry will be more specially considered ina 
subsequent communication. 

Tmay remark in conclasion that in this preliminary inquiry 
noattempt has been made to separite the possibly new ystses 
tran the known ones which come over with them; hence, the 
lines are in seme cases very dim, and the appheation of high 
dispersion is impossible. The wave-lengths, therefore, especially 
ww the sasible spectrum, are approsimations only; but the view 
that we are really dealing with gases operative in the solar 
atm sphere, like the helium which produces Dy. is strengthened 
hy the firct that of the 60 Jines so far recarded as new in the 
various iminerals examined, about half oceur near the wave: 
lengths assigned to chromespherc lines in Young's table, fam 
aware that most of the chromospheric lines have been recently 
teferred tooas due to dren, but PE obelieve this result does not 
depend upen direct comparisons, and it is entirely oppesed te 
the conclusions to be drawn from the work of the Ttalian 
observers, as well as from my own, 


YNarcwr. vol de. pe. saa. 
T¢ omptes rendus, \pril at, p. Bas. 
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Ox ‘tHe NEW GAS OBTAINED FROM URANINITE.! 

In my preliminary note communicated to the Royal Society 
on the 25th ult. | gave the wave-lengths of the lines which had 
been observed both at reduced and at atmospheric pressure in 
the gas (or gases) produced by the methed te which FT then 
referred of heating the mineral Craninite (Brogyerite) in vacuo, 

“As a short ttle, in future T shall term this the distillition 
method. 

Since then the various photographs obtained have been reduced 
and the wave-leneths of the lines in the structure spectra of 
hydrogen observed beyond the region mapped by Uasselberg. 

PE have further observed the spectra of other minerals besides 
Uraninite for the purpose of determining whether any of them 
gave lines indicating the presence of the gas in Uraninite o1 of 
other vases. 

TE now give a table of the lines so far measured in the spectra 
of 18 minerals between AA 3889 and 4580 K. the regian in 
which, with the plates employed, the photographie action is most 
intense, 


Lines Photographed ta the Spectra of Gases obtained from 
wartous Minerals expertnented apon up to May 6. 


Wave-length, (Ghromo: sling: eee 
spheric lines 1893), : : 
i ae Rowiand’s oon ; Remarks. 

Roi 3 ngscrom, seta) (1893). Me ale). 
3589 388875 38S8o°1 ‘ u 
3947 5940'S 3940°O | | 
3982 S98TS 5952°0 
4026°5 = 40259 g026°§ = 4026°5 te 
qtg2 pi ae! 
4145 443 414470 | 4t4gco 
4177 417093 4175'S 4177'S | 417870 
4182 4ISi3 : 
4335 4337°3 4338 = | 433570 
4347 4346°3 | 1346°0 
4390 4389°3,-4358°5 4390 | 4559°0 
4398 4397°3 | 4398°5 4398°7 
4453 4452°3 4454 ; : 
4471 4470°3 | 44702 447US 4471'S \ 
4515 4514°3 | 45140 4514'S 
ae 45205 | 4$22°0 4522" 
4550 4579°3 


" Hroad hydrogen dines extend over these positions, 
tL) = lines voted freer in the spectra of Broggente. 
HE = photographedthy Hale. 

On this table Pinay remark that, of the lings given in my paper 
of April 25, the final discussion has shown that the following 
lines are hydrogen structure tines in) che region beyond that 
inapped by lasselberge : 


AA 4479, 4196. 4150, and 4152°5. 


The Tine 4368 is also omitted from this list, as it has not been 
finally determined whether it coincides with a Tine of O. 


In the table, besides the AA on Angstrom‘s and Rowland’s 
seale, 1 give lines which have been observed in dhe sun’s ehromo- 
sphere and chronicled by Young: those photographed during the 
eclipse of 1893 with a 6-inch prismatic camera, by Mr. Fowler, 
and those photographed with the same instrument at Kensington 
in some stars of Group 11. of my classification in the constella- 
tion of Orion, 

This table carries the matter of the relation of the new gases to 
Star and stellar phenomena much further Chan 1 ventured to 
suggest in my second note. 

We appear ta be in: presence of the vera casa, not of two or 
three, but of many of the lines which, so far, have been classed 
as “unknown by students both of solar and stellar chemistry ¢ 
and if this be confirmed, we are evidently in the presence of a 
new order af pases ol the highest importance to celestial 
chemistry, though perhaps they may be of snl] practical value 
to chemists, because their compounds and as¥octtted elements 
are, for dhe most part, hidden deep in the carth’s intertor. 

The facts that all the old terrestrial gases, with the exception 


V'third Note. By J. Norman Lockyer, CIR, FARAS. 
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of hydrogen, are spectroscopieally invisible in the sun and stars— 
though they doubtless exist there—and that these new gases 
seareely yet glimpsed, have already, in all probability, supplied 
us with many points of contact between our own planet and the 
hottest part of our central Inminary that we can get at, and stars 
like Bellatrix, are fall of hope for the future, not only in relation 
to the possibility of more closely -correlating celestial and ter- 
restrial phenomena, but in indicating that a terrestrial chemistry 
founded on low density surface products in which non-solar gases 
largely enter, is capable of almost infinite expansion when the 
actions and reactions of the new order of gases, almost, it may be 
said, of paramount importance in certain stages of stellar evolu- 
tion, shall have been completely studied. | 

With regard to the differences indicated between the results 
of the chromospheric and eclipse ohservations in the above 
table, it may be useful to remark that Prof. Young's ‘* fre- 
quencies,” invaluable though they are, must necessarily be of 
less importance, from the present point of view. than the eclipse 
observations ohtained, it may almost be said, at the same instant 
of time. There may be, and doubtless are, two perfectly 
distinet causes for the appearance of the so-called chromospheric 
lines. first, the tranquil condition of the lower strata of the 
sun’s atmosphere which gives us the pure spectrum produced at 
a constant —and the highest that we know of in the sun—tempera- 
ture. Secondly, the disturbed condition which fills the spectrum 
with lines of a so-ealled prominence. Formerly it was univers- 
ally imagined that the prominences were shot up from below ; 
and in that case the lines added would indicate a temperature 
higher than the normal. But I have sent many papers in to the 
Society indicating the many arguments against this view,} and to 
me, at the present time, this view is almost unthinkable. If 
these disturbance-lines are produced from ahove, they may repre- 
sent the effects of many stages of /ower temperature. Ifence a 
list of chromospheric lines loses most of its value unless the 
conditions of each observation are stated, and the phenomena 
appearing at the same place at the same instant of time are 
recorded, 

Now, this same place and same time condition ts perfectly met | 
hy eclipse photographs, and hence | attaci a great value to 
them. But the comparison hetween such eclipse observations 
and the spectra of certain stars indicates that the latter in all 
probability afford the best criteria of all. 


TITHE ATARQUIS OF SAPORTA. 


I N the study of palaobotany we may concern ourselves 

with the various problems of distribution, the geologic 
sequence of plant types, the value of fossil plants i in com- 
parative stratigraphy, and as tests of climatic conditions ; 
or our attention may be concentrated on the important 
facts revealed by a microscopic study of petrified plant 
tissues. The latter field of research, in which Prof. 
Williamson has laboured with remarkable success during 
the Jast twenty-five years, is gradually being recognised 
by botanists as a branch of their science which they 
cannot afford to neglect in dealing with the wider pro- 
blems of plant life. Fascinated by the almost incredible 
perfection in which Palaeozoic, and more rarely Mesozoic, 
species have been preserved, the student of vegetable 
morphology is apt to take too little heed of the wealth 
of material which can only be studied in the form of 
structureless casts or impressions. In the majority of 
fossil floras the geologist or hotanist must perforce confine 
himself to an examination of the few isolated and im- 
perfect fragments that have escaped destruetion in the 
process of denudation and rock-building, and have been 
preserved by fossilisation as meagre representatives of | 
a past vegetation. As a specialist in this latter branch 
of paleobotany, there has been no more ardent worker 
since the days of Adolphe Brongniart, whom we may 
regard as the founder of palxeobotanical science, than the 
Marquis of Saporta. Saporta’s recent death, at his home 
in Aix-en-l’rovence, at the age of seventy-two, has de- 
prived botanical and geological seience of anunusually 
able and vigorous worker. 


1 They are set out at length in the ‘Chemistry of the Sun,” which ¢ | 
published in 1887. 
2] 
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A perusal of Saporta’s numerous contributions to 
scientific literature affords ahundant evidence of critical 
and detailed investigation during a long period of years ; 
nearly the whole of “his published work has been in the 
domain of fossil botany. The Vertiary vegetation of 
Franee forms the subject of several of his contributions 
to science. From an early stage of his carecr the Caino- 
zoie plant-bearing strata of Provence have oceupied a 
prominent position in his pakeobotanical studies; the 
Eocene flora of Aix, a valuable monograph on the 
remnants of an Eocene flora preserved in the tuffs of 
Sézanne, and various other writings on Tertiary plants, 
bear eloquent testimony not only to a remarkable power 
of detailed systematic work, but to a striking aptitude 
for a broad and philosophic manner of treatment. 
Students of Mesozoic botany soon learn to appreciate 
Saporta’s memoirs on Cretaceous and Jurassic plants, 
and especially the splendid series of monographs on the 
Jurassie flora of France, published as separate volumes 
of the “* Paléontologie Francaise” from 1873-91; in this 
profusely illustrated work, dealing primarily with French 
vegetation, we have to a large extent a general hand- 
book of Oolitic botany. One feature which sets a high 
value on Saporta’s paleobotanical work, is his wide 
and thorough acquaintance with the facts of distribution 
and taxonomy of living plants. Palzeontological records 
are often in themselves of no special interest to zoologists 
and botanists, but if interpreted as indices of plant 
distribution in past ages, and applied to the wider 
problems of the evolution and dissemination of plant 
types, they assume considerable importance. Saporta’s 


| Knowledge of recent floras, and his keen enthusiasm as an 


evolutionist, led him to regard fossil plants not simply as 
convenient ails to the stratigraphical geologist, but as 
affording indispensable data to the student of plant 
phylogeny. In * Le Monde des Peas avant lapparition 
(Paris, 1879), we havea series of articles 
originally published in the Revue des Dewr Mondes and 
La Nature, in which Saporta’s eneyclopiedic information 
and finished literary style combine to render attractive to 
the layman and the specialist a retrospect of plant life 
during the geologic ages. Unfortunately the elaborate 
penespiee to this volume, described as the “ oldest known 
land plant,” and named /opterts .Moricre?, is merely a 
representation of an iron pyrites infiltration on the surface 
of a Silurian slate, and cannot be retained as a plant 
impression. In a more recent and smaller volume, 
a Origine paléontologique des arbres eultives ou utilisés par 
homme” (Paris, 1888), we have an interesting sketch of the 
geological history of existing { forest trees ; and in another 
and more ambitious work,! in collaboration with Prof. 
Marion, an attempt is made to follow the Hines of descent 
of the several subdivisions of the vegetable kingdom. The 
palobotanist who is bold enough to venture on the task 
of tracing out the ancestry of plant forms, and of attack- 

ing the problems of development. Is exposed to the very 

serious danger of allowing unsound links to form part of 
his chains of life. Saporta’s constant desire to treat 
fossil plants from the point of view of a sanguine evo- 
lutionist, who wishes to press into his service all possible 
pieces of evidence towards the better understanding of 
the process of plant evolution, has in certain instances 
been led beyond the limits of accurate scientific reasoning. 
The majority of the so-called fossil alga. to which he has 
devoted considerable attention, have been put out of 


| court by Nathorst and others, as having no claim to con- 


sideration as records of thallophytic hfe < and it is generally 
agreed that the value of his work im this direetion is 
seriously discounted, by the more than doubtful specimens 
| which are deseribed as vestiges of the lower and more 
" primitive forms of plants. “A few months before his 
death, Saporta completed an exhaustive monograph on 


1 Saporta and Marion: ‘ft dvolution du regne vegetal. 3 vols. 
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the Mesozore flora of Portugal :) this work marks an 
mportant advance in our knowledge of Lower Cretaccous 
and Upper Jurassic veyetation ; and of special interest 
are the various forms of ‘archetypal angiosperms ~ closely 
resembling similar fossils from the Potomac beds of 
North America. This last monograph, full of elaborate 
botanical and stratigraphical work, affords a striking 


preet of the energy and youthful enthusiasm of the 
veteran student. Saportas name will ever be held in 


respect by succeeding penerations as that of a pioncer 
of palvobotanical science; and by those who were 
privileged to know him personally, or as a correspondent 
ever ready to render assistance to younger workers, the 
death of the M: arquis of Saporta must be felt not merely 
as the termination of the labours of one of the foremost 
palivobotanists, but as the removal of a generous friend 
and colleague, whose wide knowledge and untiring devo- 
tion to science will stimulate younger investigators to 
more vigorous ctforts in the rich field of palzeobotanical 
study. A. C. SEWARD, 


SIR GEORGE BO&C/7ANEIE: 

~HE death of Sir George Buchanan removes from our 
midst a leader in that branch of medical science 
which concerns itself with the prevention of disease. His 
death came very unexpectedly, for the circumstances of 
his ill-health were known only to a circle of intimate 
fnends ; and his great desire to go on working as long as 
work was practicable, made him suffictently cheerful to 
disyuise the suffering which he at times experienced. 
It is some three years since he resigned the post of 
medical officer to the Local Government Board, this step 
having been taken by him on account of failing health. 
But he still found plenty of pleasurable occupation in 
connection with the various learned and scientific bodies 
with which he was associated, and he also served on the 
Roval Commission an Tuberculosis, of which he became 
chairman on Lord Basing’s death. He was a pupil of 
University College, of which body he became a Fellow : 
he yraduated B.A. and M.D. at the University of london, 
and at hissccond M.B. he distinguished himself by carry- 
ing off several gold medals and scholarships, later on 
he became medical officer of health to the district of St. 
Giles, where he laboured hard for years to improve the 
onditions of pubhe health and to amend the then terribly 
faulty circumstances under which the people lived. It 
was here that he attracted the attention of Sir John 
Simon, then medical officer of the Privy Council. and 
under him he served both as a temporary and, later on, as 
a permanent medical inspector, During this pened, and 
subsequently when he himself directed the public health 
department of the State, the investigations which he 
carried out, and the reperts which he presented to Parlia- 
ment, embodied the results of work of which Enydand 
tty feel proud. Asa type of the class of work we refer 
to, w© may instance his prolonged investigations inte the 
ntlurnce on health of large public works, of water-supply 
amd ee veraye, and his discovery of the lessening of mor- 
tallt, from pulmonary consumption wherever the con- 
tre tion of sewers had led to a lowering of the sub-soil 
waeer Some of lis papers on the subject of vaccination 
inrelation te mall-pox are also of the preatest value ; 


the? were the result of most careful labour, as well as of 
an carne t deare to eliminate all possible sources of 
Crror, and to arrive at the truth alone: and the 
more he Studied the cubyect, the more convinced he 
heeame of the value of vaccination as a measure of 
public health. Tbe sought to secure for allt the work 
he dud oor eupervred a traly scientific basis; and 
he always attached the yreatest: importance to the 


auvihary seientine work for which a special, but only a 


mall, grant 1 annually made te the medieal depart: 
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ment of the Local Government Board. He had a 
marked literary talent. and a conspicuous power of 
setting out the salient points of the work done by his 
inspectorial stat¥; with the result that his annual reports 
have gradually come into great demand by sanitarians 
and public health authorities in almost every part of the 
world. The result ofall his labours 1s by no means accom- 
plished. in some places work on the lines he has indicated 
has hardly commenced, and it must almost necessarily be 
that much that he has taught, will, in the lapse of time. 

fail to be associated with his name. But those who know 
the nature of his work, and whoappreciate the thoreugh- 
ness which always characterised it, will readily understand 
how far-reaching and beneficial the results must in the end 
be. In 1882 he was elected to the Senate of the Univer- 
he was made a 
Fellow of the Royal Society ; but otherwise distinctions 
came to him mainly at the close of his official career. 
This was doubtless largely due to all absence of selt- 
seeking in his character. As head of a department he 
was always trying to promote the welfare of those under 

him, and it was only when he retired on a comparatively 
small pension that he asked for seme consideration in 
view of the long services he had rendered to the State 
before he gave his whole time to his official duties. But the 
Treasury gave their usual answer, and he said no more. 
At this date he was made a Knight Bachelor, and in 1893 
he received the honorary degree of LL.D. of the Univer- 
sity of Edinburgh. Ile was a past President of the 
le pidemiological Society, a Censor of the Royal College 
of Physicians of London, and he acted as adviser in 
scientific and other matters to several other bodies. If 
such a characteristic can be deemed a fault, Sir George 

Buchanan’s most prominent failing was an inability to 
conceal his sense of those who, as “he thought, sacrificed 
principles and, at times, the truth itself in matters re- 
lating to the advancement of public health, for pur- 
poses of notoriety or of policy. But, on the other hand, 
no chief of a public department ever won the atfection 
as well as the esteem of his staff better than Sir George 
Buchanan did ; and he made it no secret that in regard 
to this he was always desirous to recall the example of 
his own former chief who, happily, still lives, and to 
whom he was devotedly attached, 


AIO TLIE SY. 

Our readers will be glad to know that Prof. Tusley continues 
to improve in health. .\ telegram received from Eastbourne as 
We po to press states that he is progressing favourably, and is 
able to get up daily, but is hardly strong cnough yet to leave his 
Tesou.. 

Tue Bill, which was inuoduced into the Hloase of Lords on 
Thursday last by Lord Mayfair, on behalf of the Government, 
may be fairly said to bring the reconstruction of the Unik a 
of Tondon the of the Gresham 
Report within the sphere of practical politics. 
the Bill have not yet transpired, but it is understood that the four 


an lines Conimissione ry 


The exact terms of 


Commissioners appointed to administer the Act are, in the first 
place, empowered to make modifications in the scheme if deemed 
expedient after consultation with the Senate and Convocation of 
the University of London, and other bodies affected + and in the 
second, enjoined to adequately sifeguard the interests of the 
external or non-collepiate students, The 
last taken action on this question, it is the more satisfactory to 
note that the attempt made in Convocation on Tuesday last (o 
rescind the resolutions passed at the January meeting (vol. li. 
p. 208), has completely failed, a resolution to the effeet that '*if 
a local Teaching: University for London he desirable, it ought to 
be constituted apart from the existing University of London,” 

being rejected by 238 against 117, or by a majority of 121 votes. 


vovernment ha ving at 


| 
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THe unveiling of a memorial tablet to the late Prof. J. C. 
Adams at Westminster Abbey, on Thursday last, was an event 
in which all men of science are interested. It might have been 
made a great occasion, for Adams’ name is esteemed throughout 
the scientific world, instead of which the meeting seems chietly 
to have represented the University of Cambridge. The tablet 
has been placed in the north aisle, close to the graves of Newton, 
Herschel, and Darwin. It is the work of Mr. Bruce Joy, and 
hears the following inscription :—*‘ Johannes Couch Adams, 
Planetam Neptunum Calculo Monstravit.  MpcccCXLy.” 


A BILL incorporating the New York Zoological Society, and 
providing for the establishment of a zoological garden in New 
York, has just been approved by Governor Morton. 
provides that the corporation shall have power to establish and 
maintain in New York City a zvological garden for the purpose 
of encouraging and advancing the study of zoology, original 
researches in tht same, and kindred subjects, and of furnishing 
instruction and recreation to the people. 


The Act | 


Weer E 


On April 26, the Linnean Society of Bordeaux held a meeting | 


devoted to the question of bibliographical reform, The pro- 
spectus of the new Bibliographical Bureau for Zoology was 
approved by all the members present, and the wish was ex- 
pressed that a similar organisation be at once attempted for the 
other branches of natural science. In accordance with this wish, 
it was decided to elahorate a project for the establishment of a 
Central Bureau for Botany. This project will be presented to the 
Association Frangaise at its next meeting, by the President of the 
Botanical Section. M. Mourlan, the Director of the Académie 
des Sciences of Belgium, proposes similar action for geology. It 
is hoped that, by the establishment of several federated bureaus, 
the plan of the Royal Society may be fully realised and without 
great dithculty. Meantime, the organisation of the Zoological 
Bureaa has made considerable progress, the circular of the French 
Commission has already appeared, and has been widely distributed 
by the French Zoological Society ; the American Commnission has 
completed its preliminary study, and will soon send its circular to 
press. In other countries, notably in Russia, similar progress is 
teported. 


THE programme of arrangements for the Ipswich meeting of 
the British Association has just been issued. The first general 
meeting will be hel on Wednesday, September 11, when the 
Marquis of Salisbury will resign the chair, and Sir Douglas 
Gatton, President elect, will assume the presidency. and deliver 
an address ; on Thursday evening, September t2. a soirée will 


be held ; on the following evening a discourse will be delivered | 


by Prof. Silvanus P. Thompson on magnetism in rotation ; on 
Monday evening, September 16, there will be a discourse by 
Prof. Percy I. Frankland on the work of Pasteur and its various 
developments ; a second soirée will take place on Tuesday even- 
ing, September 17, and the concluding general meeting will be 
held on Wednesday, September 18. The Sections and their 
residents are as follows :—(a@) Mathematical Vhysical 
Science 
President, Prof. R. Meldola, F.R.S. (¢) Geology President, W. 
Whitaker, F.K.S. (¢) Zoology (including Animal Ihysiology) 

President, Prof. W. A. Merdman, FRA. (e) Geography 

President, HI. J. Mackinder. (/) Economic Science and 
Statistics—President, 1. L. Vrice. (g) Mechanical Science 
President, Prof. L. F. Vernon Tarcourt. (4) Anthropology — 
President, Prof. W. M. Flinders Petrie. (4) Botany ~ President, 
W. T. Thiselton-Dyer, C.M.G., PRLS. Section 1 (Physiology) 
will not meet at Ipswich, but papers on animal physiology will be 
tead in Section D. The delegates of corresponding Societies will 
meet on Thursday, September 12, and Tuesday, September 17. 
under the presidency of Mr. G. J. Symons, W.R.S. The aecept- 
ance of papers is, as far as possible. determined by organising 
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and 


T'resident, Prof. W. M. Ilicks, F.R.S. (6) Chemistry— » 


) 


an 


committees for the several Seetions, before the beginning of the 
meeting. 
an opportunity to the Committees of doing justice to the com- 
munications, that each author should forward his paper, together 
August 12, to the Genera] 


It has, therefore, become necessary, in order to give 


with an abstract. before 


Secretaries of the .\ssociation. 


on oF 


SEVERAL summer schools for the practical study of botany will 
be held during the coming season in the United States—one in 
connection with Cornell University, and ene in connection with 
the University of Wisconsin, both from July 8 to August 16; 
also one in connection with the Cambridge Botanical Supply 
Co., Cambridge, Mass., from July 5 for five weeks. 


THE Sitsungsberichte of the Vienna Academy of Sciences 
(vol. civ.) contains a discussion of the observations of atmo- 
spherical electricity and St. Elmo's Fire on the Sonnblick by 
Messrs. J. Elster and H. Geitel, being a continuation of the 
observations to the time of the change of the former observer. 
The results confirm those previously obtained, and show that the 
yearly variation of the electrical energy at the summit is small, 
compared to that at the hase, and that the summit of the mountain 
projects above those strata of the atmosphere in which electrical 
processes mostly occur. During the fall of fine snow the St. 
Elmo’s Fire is mostly negative, but positive when large flakes of 
snow and hail are falling. 


From a paper on early agriculture in Palestine, by Dr. HI. 
Vogelstein, we learn the interesting fact that in the first 
two centuries of the Christian era, rainfall was measured by 
means of a receptacle. The Jewish J/ishrah refers to two 
seasons, one wet and the other dry. In normal years the early 
rain fell soon after the autumnal equinox, and its importance to 
agriculture is frequently referred to in that document. The 
amount which fell at this season was about 2t inches, which 
agrees fairly well with the present measurements at Jerusalem, 
but the total annual fall is not stated by Dr. Vogelstein, 
Vurther particulars of this interesting communication will be 
found in the Weteorologtsche Zettschrift for April. 


Pror. L. H. Battey, of Cornell University, Ithaca, N.Y., 
has recently read before the Biological Society of Washington 
a paper entitled the ** Vlant-individual in the Light of Evolution.” 
In this paper, according to the duertcan Naturalist, he suggests 
the idea that both Lamarékism and Darwinism are true, the 
former finding its expression best in animals, the latter in plants. 
The plant is, according to him, not a simple autonomy, in the 
sense in which the animal is, and the parts of the plant are 
independent in respect to propagation, struggle for existence, 
and transmission of characters. According to this view there 
can be no localisation or continuity of germ-plasm in plants, in 
the sense in which these conceptions are applied to animals. 


Tue 2 Universal reports thit the cold spell in February 
extended right down the Gulf of Mexico to Vera Cruz. On the 
igth and 16th it was freezing over a distance of So leagues from 
Monterey to Ciudad Victoria and Tula in Tamaulipas, and the 
mountains were covered with snow. In the district of Tancan- 
huitz, State of San Luis Potosi, the sugar-canes and coffee-trees 
were all killed, the value of the coffee crop destroyed being 
estimated ata million dollars. In the ITuasteca, State of Vera 
Cruz, sugar-canes, cofiee, and tobacco were similarly killed—a 
loss of several million dollars—while cattle were dying by 
hundreds on the frost-bitten pasture lands. Owing to the frost 
having followed a prolonged drought, prices had risen to famine 
rates, and there was much sickness, especially croup and small-pox. 
In the district round Altotonga a very hot south wind set in on 
February 13. which suddenly cooled, and grew in intensity and 
On the 1gth, snow began to fall and did not cease till the 
Ten parishes in the temperate zone were snaw-covere 


cold. 
17th. 


for eighty-four hours, resulting m the destruction of all fruit, 
vegetables, coffee, and tobacco. The sugar-canes were so ruined 
as to be unfit even for forage. The twelve parishes of the 
district situated in the ferra frfa lost everything ; the maize had 
not yet been planted, and would net be ripe till November or 
December. At Vapantla, the vanilla centre, it was snowing on 
February 17, and the temperature had fallen from 30°C. to 
freezing point. At Misantla snow fell all night, and many 
fowls, animals, and cattle died from the cold. 


Unxwrr the title, ‘* Mlustrations of Darwinism, and other 
Vapers,” Sir Walter L. Buller, P.R.S., has sent us a reprint of 
his presidential address to the Wellington Philosophical Society 
in t894. [ts main subject-matter is a discussion of the various 
Ways in which the peculiarities of structure, colour, distribution 
and habits of New Zealand birds, serve to illustrate the theory 
of Natural Selection, and often to afford very strong arguments in 
its favour. The address is very clear and forcible, full of 
interesting facts and suggestive observations, and will be read 
with interest by all naturalists. One or two points only calt for 
Sir W. Buller objects to the Apteryx 
being classed by Mr. Wallace as among ‘‘the lowest birds,” 
Tecause, he says, it is really ‘tan extremely specialised form.” 
But surely the Katite are lower than the Carinata:; and the 
Aptery, is specialised soas to be almost the least hird-like of 
the Katite. If itis not to be classed among the lowest existing 
lirds, where are these to be found? Again, the statement that 
the larger forms of animals have universally preceded the smaller 
in geological time (p. ror), is only a half-truth, if so much, since 
all these large forms have been developed from smaller ones, as 
shown in the ease of the horse, as well as that of the early 
marsupials of the Meszoic period. Even more open to objection 
is the statement (jp. 102), that the Siberian mammoth “ would 
clearly have required a growth of tropical luxuriance to satisfy 
the wants of its capacious stomach”; and that its being found 
by thousands embedded in ice or frozen svil implies *‘a 
revolutionary change of climate.” A sufficient answer to which 
theory as the fact that leaves and cones of firs have been found 
in the stomach, showiay that it fed only a few degrees south of 
the places where itis now embedded, 


any critical observation. 


A yaLuanne addition to the various suggestions for the 
ineasurenient of geological time is made by Dr. G. K. Gilbert in 
the Journal of Geology (vol. itt, No. 2). He has been strnck 
with the regular, rhythmieal cycles of sedimentation displayed 
ever and over again by the shaly beds of the Cretaceous of 
Colorado (Benton, Niobrara, and Vicrre groups). Such regularity, 
he suggests, can only be due to causal variations of a periodic 


tharacter, and only astronomical changes have the regularity 
required. There seem to be only three astronomical cycles that 
can be reasonably appealed to for an explanation of rhythm in 
wedimeatation : the periods of the earth’s revolution around: the 
in, of the precession of the equinores, and of the vanation in 
ccreatryaty of the carth’s orbit, Disntissing the first as too short, 
and tf 
three ways an which the second cycle might influence local 
sehimeotatemn : 


estas toe irregular, Prof, Gilbert considers there are 


(1) By periodic changes in winds, and there- 


fore an miurme sarrents : (2) by alternate glaciation of the two 


hemmepheres, reeling in periehe advance sod recession of coast- 
Ines, onl hemes of sedioentation-boundaries ; (3) alternation in 
terreStral cline 


af moist periods =whea, through the «bund- 


ance of vegetation, chemical deaudation would be at a naximum, 


mec hart at 


and momnmunr and dry periods, when the 


In Assuming the rhythm of sedi- 


reverws would 


Ne, 


mentatem on the case Considered to comceide with the rhythm of 


the symmoes, Dr Calbert estiunates the time represented by the 
Benton, Nioboir, and Vierre epochs as 20,000,000 years, or, 
owing the number 2 ats a factor of acfety, between 10,000,000 
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We have received the Supplement to the Calendar of the 
Royal University of Treland for 1895, containing examination 
papers set last year. 


So little attention is generally paid in public libraries to the 
wants of students of science, that we are glad to give 
a word of praise to-a catalogue of books on mathematics, 
mathematical physics, engineering and architecture, contained in 
the two public libraries at Halifax. The list has been compiled 
by the librarian, Mr. J. Whiteley, and it should be found a 
useful guide to the scientific literature in the two libraries. 


Tuk Bulletin of the American Museum of Natural IListory 
(vol. vi.) has been received. Among the articles in the volume, 
we notice one ** On the Birds of the Esland of Trinidad,” by VP. 
M. Chapman; **On the Seasonal Change of Colour in the 
Varying Ikare (Lepus Americanus)” by J... .Allen ; ‘* Fossil 
Mammals of the Lower Miocene White River Beds,” by TL. F. 
Osborn and J. 1... Wortman. There are also papers on 
North American Orthoptera and Moths, by W. Beutenmuiller ; 
on some North American Mammats, by J. A. Allen, and by F. 
M. Chapman ; and on new forms of marine algx from the Trenton 
limestone ; by R. P. Whitfield. 


Tuk authorities of the Royal Gardens, Kew, publish a 
‘*Hand-list of Ferns and Iern-allies cultivated in the Gardens.” 
This remarkably rich collection consists of So2 species and varieties 
of ferns, and 48 of fern-allies and natives of this country ; 
besides no Jess than 586 varieties of British ferns. This latter 
collection is due to the bequest of Mr. W. C. Carbonell, wha 
left it to the Gardens. It consists of 4261 specimens, found by 
him at Rhiew Castel, Usk, Monmouthshire. The rest of the 
collection owes its completeness largely to the zeal and assiduity 
of the late Mr. John Smith, curator of the Gardens from 1841 
to 1863. 


Tuk text of a series of six Lowell lectures, by Prof. Gantano 
Lanza, on ‘‘ Engineering Practice and education,” which has heen 
appearing in the Jornal of the Franklin Institute since May 1894, 
is now concluded. Some interesting examples are given of the 
engineering works of the world, and the functions of the engineer 
are passed in review. Prof. Lanza holds 
education of an engineer. ‘* There are 
“which are absolutely necessary to make a successful engineer : 
first, a knowledge of scientific principles and of the experience 
of the past; and second, his own experience. . . . The two 


sound ideas as to the 
two things,” he says, 


fundamental sciences upon which the scientific principles of 


engineering are espe 


Hy dependent are mathematics and physics, 
and no proper course in engineering can be arranged without 
insisting upon these as fundamentals.” Ile shares the gencral 
opinion that the education of the engineer should include some 
knowledge of the differential and integral caleulus, if not of 
higher mathematics. 


We have often found occasion to express satisfaction at the 
work carried on by many local scientific societies. Labourers in 
the field of science are not wanting, but their work frequently 
needs direction. Wisely organised, the multitude of willing 


F amateur observers can greatly assist the growth of natural 


knowledge. A programme just received from the Vorkshire 
Naturalists’ Union, showing the excursions, meetings, and 
committees of research for 1895, is a sufficient proof that the 
operations of the Union are conducted with definite objects in 
view, There is a boulder committee, appointed to collect 
information as to the distribution of erratic blocks in the county 
of York ; a committee to observe the present changes and past 
condition of the sea-coast, in order to determine the rate of 
erosion; a fossil flora committee, which aims particularly at 
determining the vertical range of the genera and species of the 
varions formations; a geological photographs committee ; a 


— 
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committee to promote the investigation of the marine zoology 
of the Yorkshire Coast; a micro-zoology and micro-botany 
committee 5a committee to consider proposals for the legislative 
protection of wild birds’ eggs; and a committee having for its 
object the investigation of the mycological flora of Yorkshire. 
Upon each of the committees we notice the names of numerous 
well-known scientific workers ; and, as the comniittees co-operate, 
when possible, with British Association committees, the Union 
forms the connecting link between the local societies and the 
Association. This kind of organisation seems to be the one 
calculated to produce the greatest amount of useful work, 
While referring to natura) history societies, we may mention that 
the West Kent Natural ITistory, Microscopical, and Photographic 
Society has sent us their report for 1894-95. The report 
contains an address by the President, Mr. II. J. Adams, on 
“Colour Photography,” and a paper on ‘* The Birds of Black- 
heath,” by Mr. IT. F. Witherby. 


Hf. Morssan has attempted to produce argon compounds by 
acting on argon, under various conditions, with some of the rarer 
elements which unite more or less readily with nitroge-: (Comptes 
rendus, May 6). 100 c.c. of the new gas were placed at his dis- 
posal by Prof. Kamsay. In a part of this, titanium, boron, and 
lithinm were strongly heated without apparent change. Similarly, 
uranium (containing 34 per cent. of carhon) did not ahsorb an 
appreciable amount of the gas when heated with it for twenty 
minutes. .\ quantity of the gas was conducted into a platinum 
tube of special construction, and there exposed to the action 
of pure fluorine, both at the ordinary temperature and in 
presence of induction sparks ; in neither case could any reaction 
be observed whatever the proportion of argon present. The 
<lifficulty of manipulating fluorine has not allowed of the effect 
of fong-continued sparking being observed. The results were 
entirely negative ; under the conditions of these experiments, no 
compounds of argon have been produced. 


By saturating an ethereal solution of ferric chloride with nitric 
oxide, and concentrating the product at the ordinary temperature 
in the vacuum desiccator, V. 
taining crystals of the composition FeCl,.NO.2H1,0.  (Au//. 
Soe. Chim. [3], sili.-xiv. No. 8) The anhydrous com- 
pound may be obtained in smaller yellow crystals by crys- 
tallisation at 60° on a porcelain plate. Veligot found that 
nitric oxide dissolved in ferrous chloride solution in the proportion 
required to form a compound 2FeCl,.NO, and this solution lost 
all its gas on heating. It is interesting and significant that the 
new crystalline product dissolves completely in cold water 
without evolution of gas to form a pale yellow solution, and that 
the solid compound is quite stable in vacuo at the ordinary 
temperature. Of considerable interest also is the observation hy 
the same author, that nitric oxide gives abundant crystalline 
precipitates when passed through solutions of antimony tribromide 
or antimony trichloride. 


:\ NEW series of iron nitrosocompounds have been discovered, 
hy K. A. Hofmann and O. F. Wiede, which possess interest 
both from the point of view of the gas-analyst and in consequence 
of the example they afford of the synthetical production of com- 
plex inorganic substances. A current of nitric oxide is passed 
through a concentrated solution of 200 grams ferrous sulphate 
and 300 grams of potassium thiosulphate. A compound is pre- 
cipitated in red-brown leatlets, which has the composition 
Fe (NO).S,OgK.1J,0. This substance may be dried in the 
vacuum desiccator without change. It is difficultly soluble in 
water, and dissolves in concentrated sulphuric acid without de- 
composition, giving an intensely greenish yellow coloured 
solution, Ammonium and sodium salts of similar composition 
and properties have also heen prepared. ‘he formation of the 
ew ackl, dinitrosoferrothiosulphurie acid, of which these salts 
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Thomas has succeeded in ob- | 
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are derivatives, is facilitated by the presence of an excess of ferrous 
salt. It may be considered that the essential reaction in its 
formation consists of a replacement of the group (KS,0,) by NO 
in ferrous potassium thiosulphate, viewing the latter as 
KO,S,.Fe.S,03K. The displaced radical probably forms po- 
tassium tetrathionate which does not react further. Cobalt 
compounds, in which the cohalt replaces the iron in this series, 
can be obtained, though with much greater difficulty. The 
connection of these new substances with the tetra- and hepta- 
nitroso compounds of Pawel and Marchlewski and Sachs is 
yet under investigation. 


Tue additions to the Zoological Society’s Gardens during the 
past week include two Arabian Bahoons (Cyzocephalus hama- 
adryas, 6 2) from Somaliland, presented respectively by Mr. 
Francis G. Gunnis and Mrs. Ei. Lort Phillips; a Japanese Ape 
(Macacus spectosus, 8) from Japan, presented by Dr. G. L. 
Johnston ; a Rhesus Monkey (lacacas rhesus, 6 ) from India, pre- 
sented by Messrs. A. S. and I. Boatfield ; a Naked-footed Owlet 
(Athene noctua), European, presented by Mr. Walter Chamber- 
lain; a Black Tanager (7uchyhonus melalencus) from Brazil, 
presented by Mr. Edward ]lawkins ; a Iawsfinch (Coccothraustes 
vudearis), British, presented by Mr. JI. G. Devas; two 
Common Peafow] (Pavo cristatus, 8 2) from India, presented by 
Mr. L. G. Whatman ; two Pyrenean Newts (Alolge aspera) 
from Lac d. Oncet, Pyrenes, presented by Dr. Jacques de 
Bedriaga ; two Indian Pythons (Python molurus) from India, 
presented by Mr. G. Stephen ; a Koodoo (Strepsiceros hudu, 2) 
from Somaliland, a Kinkajou (Cercoleptes caudtvolvulus, @ ), a 
Ring-tailed-Coati (.Vaswa rufa) from Brazil, a Dusky Bulbul 
(Pycnonotus obscurus) from Morocco, deposited; two Ruddy 
Sheldrakes (Zadorua casarca,§ 2), European, a Red-fronted 
Amazon (Chrysotés vittafa) from Vorto Rico, a Yellow-fronted 
Amazon (Chrysotis ochrocephala) from Guiana, purchased; a 
Large Red Flying Squirrel (/%eronys tnornatus) from India, 
received in exchange ; two Japanese Deer (Ceruus sika,$ 9), a 
Barbary Sheep (Ozs tragelaphus, 8), born in the Gardens. 


OUR ASTRONOMICAL COLUMN. 


AALGOL.—The periodic variations in the intervals hetween the 
minima of Algo) have been explained by Dr. Chandler by sup- 
posing that the hright star, with its eclipsing companion, re- 
volves round a distant centre of gravity determined by its 
relation to another dark body. M. Tisserand, however, con- 
siders that the phenomena may be produced by the changes in 
the line of apsides due to a polar compression of Algol (NATURE, 
vol. li. p. 328). The latter hypothesis requires that consider- 
able variations in the duration of the minima should be observed ; 
while, on Dr. Chandler's hypothesis, there should be a periodic 
inequality of the proper motion of Algol. Prof. Lewis Boss 
has recently discussed the question from the point of view of 
the proper motion of the star; but since the coefficient is 
probably less than 0'°7, the investigation is a very delicate one. 
Taking the result of his computation, apart from any considera- 
tions of the behaviour of Algol as a variable star, Prof. Boss is 
of opinion that there is a preponderance of probability in 
favour of the rea] existence of a periodic element in the proper 
motion, such as is required by Dr. Chandler's hypothesis. Snp- 
posing them to be real, they indicate that the apparent motion 
ts in_an ellipse, the semi-axis major of which is 0522 + 07103 
and the semi-axis minor 0224; the position angle of the 
northern end of the major axis is 34, and the inclination of the 
real orbit to our line of sight is 23°. The computation further 
indicates that the star passed the major axis of the apparent 
orbit within three or four years of the most probable date 
derived from the observated light-changes. Vrof. Boss considers 
the evidence in favour of Dr. Chandler's hypothesis to be suffi- 
cient to justify a very thorough investigation of the meridian 
observations, as well as continued determinations of position. 
(clstronomteal Journal, No. 343.) 


PARALLAX AND ORBIT OF » CaASsIOPEL®. -Twenty-seven 
photographs of the region round this star, taken by Dr. Rutherford 
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More than twenty years ago, have been utilised by Mi. TL. 5. 
Davis for the determination of the parallas (fstrenomical Journad, 
No. 343) Six pairs of comparison stars were employed, and 
the combined results give the value 0 °4365 + 0°044, correspond: 
ing approximately to a distance of 7 Cassiopeix: from the earth of 
43,11 3,000,000,000 miles, or 74 light years. Though the new 
value exceeds previous ones, it Is not considered improbably 
large if the Rutherford plates are subject to no systematic error. 
Using Griber’s values of the orbital elements, the combined 
Masses of the components is two-tenths as vreat as that of the 
sun, and the distance between the components 19 astronomical 
nnits, the relative orbit thus being about the same size as 
that cof Uranus. These numbers, however, may require 
some modification, as Dr. See has recompnted the elements 
of the orbit, with the results slightly differing from those 
adopted by Mr. Davis. Dr. See states that during the neat ten 
years the position angle will increase from 204° to 251°, while 


the distance will diminish from 4°52 to 37°33. 


BELGIAN .\srRONoMICAL Society. .\ Societe Belge 
d'Nstronomy has been founded at Brussels. The object of the 
Society is to pupularise astronomy and the sciences connected 
with it (yeodesy, meteorvlogy, terrestrial physics, &c.), and to 
encourage research into the domains of those branches of 
knowledge. The lresittent of the Society is M. WF. Jacobs. and 
ameng the Council are General Tilly, Prof. Dusausoy. Vrof. 
Goemans, VM. Lagrange, Mrof. Vasquier, Prof. Rousseau, and M. 
Terby, Two of the Secretaries are M. Stroobant and M, 
Vincent, both observers at the Royal Observatory, Brussels, 


HIELO, TERED GRO SIBLE, INSTINCTS. 


“LIE annual spring meeting of the Iron and Steel Institute 

was held on Thursday and Friday of last week, in the 
theatre wf the Society of Arts, under the chairmanship of the new 
President, Mr. David Dale. The following is the list of the 
papers set down for reading : 

“On Metal Mixers. as used at the Works of the 
Fastern Steel Company.” by Mir. Arthur Cooper. 

“On the Effect of Arsenic upon Steel,” by Mr. J. EK. Stead. 

Om the Tron Ore Mines of Elba,” by Mr. 11. Scott. 

“On the Manntacture of Steel Projectiles in Russia,” hy 
Sergius Kern. 

“On Ternary Mloys of Tron with Chromium, Molybdenum, 
and Tungsten.” by James S. De Benneville, of Philadelphia. 

The last two papers weretakenasread. After the usual formal 
proceedings, the President presented the Bessemer medal, which 
had this year been awarded to Mr. H. M. Efowe, of Boston, 
Uls.\. As Mr. Howe was not able to be present, Prof. 
Koberts-.\usten accepted the medal on his behalf. 

Mr. Dale next proceeded to read his inaugural address. Those 
who know the good werk done by Mr. Dale in the conciliation 
oflabour disputes will not be surprised to learn that the chiet 
interest of the address was in the domain of economics 
rather than metallurgy, The address was none the less 
welenme on this account, as no chiss are more affected by dis- 
turbances in the Jabour market than the iron and steel makers. 
Mr. Dale showed very clearly the disastrous effects upon Vritish 
trade of strikes and industrial disputes, and dwelt upon the ever- 
enlurging wea of competition in the manufacturing markets of 
the world; for now we have not only the continental nations of 
Tropes te contend with, but have to meet the products of the 

tll cheaper labour of the far East. 

Mir. Conper's paper, though short, sapplicd a valuable cen- 
tribunon of knowledge to the practical stec! maker. Uniformity 
of prodwt ost once one of the most desirable and most ditheult 
things for the steel maker to secure. No matter what care niay 
Ve then, the product of the blast furnace will vary in regard to 


North- 


thew miwete percentages af alloys which exercise so important 
an iethiener ow the characteristics of the steel producer, — Efforts 
hoe Tm in de to equelie the at alysis of the page iron by mix- 


ing the ere, bet the have been only partially successful. Tt is 
thearable, fron ap ie point of view, that molten iron 
helt be then direet: from the blast furnace and used in the 
c@nvetters but, in th: basic process, the need of uniformity has 
prevented tlie cour being tollowed, Lt has been therefore 
te emery to fillow the cngieal ple of running the molten iron 
frm tte Pe) fernace inte pags, and then remelting it in cupolas, 
Tethis way, by wang the prod t of several furnaces, anc hy a 
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system of careful analysing and selection, unitormity has been 
venerally obtained. In spite of «ll care taken, however, there 
will be at times differences in the product of the cupolas, owing 
to irregularities in working which could not be guarded against, 
and it would frequently happen that though a standard mixture 
of pig might be charged into the cupola, the amount of silicon 
or manganese would vary considerably, owing to Jarger quantities 
of these metals being oxidised at one Gime than another. The 
mixer js a Vessel in appearance like a large Bessemer converter. 
Into this the molten metal from the blast furnace is run, together 
With a certain amount of cupola iron in the case of the North 
Kastern Steel Company's works. with the plant of which the 
paper deals. The mixeris largely used in \merica, Mr. Carnegie 
stating during the discussion that at his works they were about 
to vrect some of 600 tons capacity. The mixers, of which there 
are two at the North Eastern works, are each 150 tons capacity. 
For drawing the metal off into the ladle the mixer is tilted, 
swinging on trunnions like a converter, hydraulic machinery 
being provided forthe purpose. In the discussion which followed 
the reading of the paper, many steel makers corroborated the 
account, given by the author, af the excellent results obtained by 
the use of the mixer. , 

The chief feature of the meeting was the reading and discus- 
sion of Mr. Stead’s excellent contribution on the efleet of arsenic 
in steel —a paper we should have described as exhaustive had it 
not been that the anthor states he is about to follow up the 
experiments of which he gives an account by farther investiga- 
tion inthe same field. Mr. Stead commenced by a reference 
to the well-known memoir on the same subject. which Messrs. 
Harbord and Tucker contributed to the meeting ef the Inst- 
tute held in 1888.0 In that paper it was shown that a large 
quantity of arsenic is deeidedly injurious to steel; and it has 
generally been thought that smaller quantities would be simi- 
larly injurious in a corresponding degree. Mr. Stead did not 
consider such an hypothesis necessarily sound, and determined 
to carry out the elaborate series of experiments, details of which 
are given in the paper. The results, as we have said. are of 
the utmost importance to steel makers, for arsenie and phos- 
phorus are frequendy bracketed in analyses, as the separation 
of the two is a long and tedious process, 1f small quantities 
of arsenic are not injurious, as would appear from Mr. Stead’s 
investigations, phosphors is undeniably a deleterious ingredient. 

Vhe general conclusions the author drew from his investiga- 
tions were that betseen otro per cent. and 0°15 per cent. of 
arsenic in steel for structural purposes does not have any material 
effect so far as mechanical properties are concerned. The 
tenacity is but slightly increased, the elongation is apparently 
not affected, and the reduction in area of the fractured test- 
Pieces is practically equal to that of the same steel without the 
addition of arsenic. With 0°20 per cent. arsenic the difference, 
althongh slight, is noticeable in samples of acid open-hearth 
steel tried; but even in this case the only serious difference 
evidently caused by the arsenic is the inferiority of the bending 
properties of the pieces cut from the plates across the direction 
of rolling after chey had been tempered. With larger amounts 
of arsenic the effect is decisive, When 1 per cent. is present 
the tenacity is increased, and the elongation slightly reduced. 
The bending: properties of the steel are, however, fairly good. 
When the arsenic amounts to about 14 per cent. the tenacity is 
suill further increased, and the elongation and contraction of 
area still further reduced, whilst the bending properties are poor, 
With 4 per cent, of arsenic the tenacity is increased, and the 
contraction hecomes v7/, The author points out, however, that 
the trials with steel containing the higher percentages of arsenic 
could not be considered quite satisfactory, leew the ingots on 
which the experiments were made were of very small size, and 
vonsequently a small amount: of work anly could he put 
upon them before testing. Mr. Stead considered it would have 
been highly probable that had larger masses been dealt with the 
results would have been more satishetory, The effect of quench- 
iyz the steel, after heating to a red heat, in every case where 
arsenic was in large quand, was te improve its bending 
property. 

Hot working is not affected by even q per cent, af arseme, 
such an alluy appearing Co stund ahont as much heat without 
burning as a steel containing 1 per cent. of carbon, When 
heated below the burning: point such material can readily be 
hammered and rolled, and appears to be as soft: in that state as 
steel containing about ‘og per cent. earbon, Krom this the 
author considers it safe to conclude that arsenie has not the 
slightest tendency to produce red-shortness, Mi. Stead had 
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made experiments to ascertain the rate of corrosion of arsenical 
stecl. Iie had submerged wires in a 2 per cent. solution of sal- 
ammoniac, had placed others in fresh water, and still another 
sample to a pile of the wharf at the Middleshrough Ironworks 
in such a position as to be alternately covered and exposed as 
the tide ebbed and flowed. The conclusions arrived at were that 
arsenical steel is not more liable to corrosion than the same 
materia] without arsenical addition; in fact, oxidation 
retarded by the presence of small quantities of arsenic. ; 

It is in steel that is to be used in positions where it will require 
to be welded that arsenic appears most injurious, for that process 


is rendered more difficult by even very small quantities of arsenic + | 


so that, as Mr. Stead says, when welding material is required, 
arsenic should be most carefully avoided. In regard to electrical 
conductivity, too, arsenic is injurious, for the value of the material 
in this respect is materially reduced by even small quantities of 
arsenic. .\ quantity equal to 0°25 per cent. climinishes the can- 
ductivity by about 15 per cent. 

The paper conclides with an appendix in which the author 
gives a method he has worked out in detail for determining the 
arsenic in iron ores, in steel, and in pig iron. It has been the 
general practice to precipitate the arsenic as sulphide or hydric 
sulphide from the distillate, and either weigh the pure sulphide 
after drying at 212° IF. or to oxidise it in bromine and hydcro- 
chloric acid, and then precipitate the arsenic acid with ammonia 
and magnesia solution, and weigh the precipitate produced. 
This process, although accurate, is tedious and takes at least 
twenty-four hours to complete. Mr. Stead has found that if the 
distillation is conducted in a special manner the whole of the 
arsenic may be obtained in the distillate, unaccompanied with 
any traces of chloride of iron, and that if the hydrochloric acid 
is nearly neutralised with ammonia and finally completely neu- 


tralised with acid carbonate of soda, the arsenic can be deter- | 
| condensed account :— 


mined volumetrically with a standard solution of iodine, using 
starch solution as an indicator, 

Eemij Fischer proposed the process of distillation with ferrous 
chloride and titration of the distillate with iodine salution ; but, 
as the details are not given in ‘* Crookes’ Select Methods,” Mr. 
Stead had to work them out for himself. These he gives in full 
in his paper, to which we must refer our readers, as it would 
take teo much space to describe the process in full, Mr, Stead 
says that a more simple and accurate device for the determina- 
tion of small quantities of arsenic it would, he thinks, be im- 
possible to conceive. 

Vhe discussion of this paper, although of an interesting nature, 
chd not produce any new facts of importance. The majority of 
those who spoke were either steel makers or those interested in 
the production of stecl, and they naturally congratulated them- 
selves on the conversion of a long-supposed enemy into a aeutral, 
if not into an ally. Tt should be remembered, however, that the 
Mecting consisted chiefly of persons only too anxious to reduce 
the difficulty and cost of steel making; and not likely to accept 
any explanations tending to that end in acaptious spirit. No one 


is likely to question the scientific accuracy or boa fides of so | 5 : Sete a 
H l ) it "ciate the necessity of a thorough scientific training, as had long 


eminent and conscientious an observer and experimentalist as 
Mr. Stead, yet there may be something to say on the other side. 
This appears more likely from the remarks of the one user of 
steel who spoke —Mr. Wigham, the manager of a wire-drawing 
firm who had made areport to Mr. Stead, which was quoted in 
the paper. It should be remembered, also, that Mr Stead himself 
says that further experiments are necessary. 

The only remaining paper that was read was Mr. Scott's con- 
tribution on the Tron Mines of Elba. This was not discussed. 

The autumn meeting of the Institute will take place in 
Birmingham, commencing Tuesday, August 12. 


THE SCHORLEMMER MEMORIAL 


LABORATORY, 


A® interesting ceremony took place at the Owens Colleze, 

Manchester, a few days ago, when Dr. Ludwig Mond 
formally opened the Schorlemmer Laboratory for Organic 
Chemistry, together with a large laboratory for medical students 
and a room for the preparation and storage of reagents. It 


may be remembered that, after the death of Prof, Schor- 
lemmer, his friends and pupils, under the lead of Sir 
IT. FH. Roscoe, late professor of chemistry at the College. 


took steps with a view to fittingly commemorate his services 
fo the College and to the advancement of organic chemistry. 
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Tt was generally felt that the best memorial would be the 
erection of a laboratory for organic chemistry, to be called 
after his name, and a subscription list was accordingly opened. 
Yhe appeal, which was generously headed by Dr. Mond, was 
so well responded to. both in this country and in Germany, that 
in a short time a sum of £2500 was subscribed. Meantime the 
Council of the College had to take into serious consideration the 
rapid growth of the chemical department, riginally designed 
for 100 students, the laboratories had for several years been 
overcrowded, and the private rooms built for research work had 
to he given up for the general instruction of the students. The 
number of the students in the chemical laboratories has steadily in- 
creased during the past five years, and. in view of this increase, the 
Council became convinced of the necessity of extending the chem- 
ical department. They accordingly accepted the fund raised by the 
Schorlemmer Memorial Committee, and instructed Mr. Alfred 
Waterhouse to prepare plans fer a **Schorlemmer” Organic 
Laboratory, and tor a new laboratory for elementary students, on 
a plot of land adjoining the present laboratories acquired by the 
College for the purpose of their extension. The Schorlemmer 
Laboratory, designed by Mr. Waterhouse, is at the end of the 
main corridor in the old chemical building. 1t measures sixty 
feet by thirty feet, and has an arched roof thirty feet high. The 
laboratory is designed to accommodate a professor, two deinun- 
strators, and thirty-six students. It is fitted in the most complte 
manner with every requisite for the important work which is to 
be carried on within it, and in some particulars is arranged after 
the plan of the Munich organic laboratories. The lower 
laboratory is designed for forty-five students. The fittings are 
similar to those in the old laboratories designed by Sir Henry 
Roscoe. The total cost of the new building was £4800. 

-\ full report of the opening ceremony is given in the Manchester 
Guardian, to which source we -are indebted for the following 


In connection with the inaugural proceedings, a large and re- 
presentative company gathered in the Chemical Theatre of the 
College. Messages regretting inability to attend, and wishing 
prosperity to the laboratory, were received from a number of 
Prof. II. B. Dixon referred to the esteem in 
which Schorlemmer’s name was held, and expressed, on behalf of 
his colleagues and himself, their admiration of the life and 
character of the man to whose memory the laboratory had been 
erected. 

Sir FI. E. Roscoe sketched Schorlemmer’s life, and, in the 
course of his address, said :—Schorlemmer added another name to 
the list of distinguished foreigners who had found a home in 
these islands. Never again could it be said that England failed 
to recognise and appreciate the value of the services of those who 
sought hershores. The names of Herschel, of Hofmann, of Max 
Miiller, and, lastly. of Schorlemmer indicated that we are not 
slow to give honour to those who were once strangers in the 
land, but who had made themselves members of our national 
They might have good hopes that the time would 
soon come when the leaders in chemical industry would appre- 


been the case in Germany; and that as Giessen was, under 
Liebig, the means of raising the standard of chemical education 
throughout the Fatherland, so the chemical department of Owens 
College might, under the direction of Prof. Dixon and Prof. 
Perkin, the director of the new laboratory, be pointed out as the 
institution in England which had done the same for this great 
empire. 

Dr. Ludwig Mond next addressed the meeting. He remarked 
that the opening of the first laboratory solely devoted to the 
study of organic chemistry, at the only University in England 
which could boast of a professor of that science, was a dlis- 


, tinct step forward in the development of science in this country. 


Ile considered it a great step in advance to have a special labora- 
tory and special professurs appointed for the study of the chem- 


istry of carbon, because the subject-matter of chemistry now 


covered so vast a domain. and was increasing at such an immense 
rate, that for any one desiring to further contribute to it, it had 
become a necessity, after mastering the main facts of the science. 
to give his attention specially to the details of one or other part 
of it. While it was true that carbon was only one out of many 
elements, it possessed such very special properties that the mul- 
titude of its compounds probably outnumbered those of all the 
rest of the elements together, and it had the unique interest that 
all the innumerable substances that were found in plants and 
animals, which built up their tissues, and by their constant 
changes produced the phenomenon we called life, were all 
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compounds of carbon. It was for this reason that they 
called the chemistry of these compounds organic chemistry. 
and it was very natural that that branch of their 
science should be nearer to their hearts than any other 
branch. But there was another and stronger reason for 
having special laboratories of organic chemistry. The methods 
f investigation and the way of analysing organic com- 
pounds differed considerably from those applied 10 inorganic 
chemistry. In the latter. if we had ascertained by an accurate 
analysis of a pure substance its percentage composition, that, 
together with the determination of a few simple physical pro- 
perties, was usually sufficient to give us a perfect insight into its 
chemical composition and behaviour. The laboratory methods 
required for that study were simple and most of them well known, 
so that they could be acquired by sufficient experience. In 
organic compounds the matter was very different. The per- 
centage composition and the physical properties told them very 
little of their chemical individuality and behaviour. Many 
substances of exactly the xime percentage composition pos- 
sessed widely different qualities, which were not explained by 
their physical properties. They must find out how these com- 
pounds, many of which were very complex, were built up. 
They had to unravel the structure of those substances to attain 
their end, which in chemical investigation always meant to give 
an explanation of all the various properties of a substance through 
its chemical constitution. To ascertain its structure they had to 
break the organic substance down by degrees, to take it gradually 
to pieces; and even that was not enough, but to make sure of 
the actual arrangement of those pieces in the substance they had 
to put them together again, to rebuild the substance from its 
proximate constinents, and only after having accomplished that 


could they consider that they knew its constitution. | The 
methods employed in that work were entirely different 
from those of ordinary analysis. They were very mani- 
fold. The investigator had to make his own choice 


which of them to apply in any individual case, and wherever 
he broke new ground and undertook the study of a new series 
of compounds, he had to discover and work out new methods 
before he could achieve success. 11 was evident that a student 
who aimed at qualifying himself for such high-class work should 
enjoy special facilities, and should, after having gone through a 
regular course of analytical chemistry, have a chance of prosecut- 
ing special organic work in a laboratory fitted specially for it, and 
where he was undisturbed by the army of beginners who 
thronged an analytical laboratory. And there he might point 
out that in bis opinion the reason why this country had not 
advanced in organic chemistry as fast as other countries, the 
reason why Hofmann’s prediction in his report on the Lxhibi- 
tion of 1862 that © England will be unquestionably at no distant 
date the greatest: colour-producing country in the world,” had 
not been fulfilled, and that Germany had almost entirely taken 
this industry out of her hands, although it was inaugurated by 
an lnglishman (Dr. W. 41, Perkin), had been that so few English 
students of chemistry had devoted sufficient ime to the prosecu- 
tion of their studies.  1¢ was evident, therefore, in order to 
attain the necessary experience and certainty in carrying out 
original investigation in organic chemistry, that four to five years 
of close study and attention, under the leadership of a competent 
professor, were a necessity ; and for carrying on successfully the 
manufacture of artificial colours it: was indispensable that the 
chemist Should be able to carry out independent original research 
becanse new colours had year after year to be discovered and 
manufactured, and the processes for their production had to be 
constantly improved in order to compete successfully with rival 
manufacturers, “The success of an inchistrial enterprise depended 
not, indeed, upon the workman, not the foreman, as so many 
people in this country sail believe, but upon the leading mind 
who directed the manufactory, who had a thorough grasp of scien- 
ufie principles and had been trained to habits of scientific thought, 
He agreed that it was desirable to cultivate physical chemistry 
and inorganic chemistry much more than had been done, and he 
was very glad that the great supremacy which organic chemistry 
had enjeyed more particularly in’ Germany, the home of 
chemistry was now being contested by other and equally 
mmportant branches of the science.  lut great, and very great, 
as had been the progress of organic chemistry, it had greater 
and more important problems still to solve ; and in Chis country, 
which had given birth to so many of the most important steps in 
advance of that science, it had net received that amount of 
general attention which it had deserved in the past, and which 
wostil deserved in the future. be therefore specially and 
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heartily welcomed the opening of the first laboratory exclusively” 
devoted to it in England. T'rof. Schorlemmer, in his excellent 
and most suggestive little work **On the Rise and Development 
of Organic Chemistry.” after giving a lucid review of the steps 
by which the great edifice of that science had been built up. 
gave in his concluding remarks a perspective of the problems 
sull to be solved wide cnough for the most expansive imagina- 
tion of any searcher after truth. If to-day we still could not 
make morphine, quinine, and similar bodies artifically, the time 
was near at hand. If we could not make quinine, we had 
already found a partial substitute in antipyrine, and its intre- 
duction inte therapeutics had lowered the price of quinine con- 
siderably. Another important problem was the synthesis of the 
ingredients of our daily food, such as sugar, gum, and starch. 
Those bodies were nearly related to each other, for we could 
convert the two latter into different kinds of sugar, and sugars 
again into gums. That the synthesis of sugar was imminent had 
already been stated. But it was quite different with those 
important parts of our food which had been called the album- 
inous bodies. Kekulé, in discussing the scientific aims 
and achievements of chemistry, brought forward the idea that if 
ever chemists should succeed in obtaining albuminoid bodies 
artificially it would be in the state of living protoplasm, perhaps 
in the form of those structureless beings which Haeckel called 
the “* Monera.”*  Ajl attempts hitherto made for the purpose of 
producing living matter ar(ificially had failed. The enigma of 
life could only be solved by the synthesis of an albuminous com- 
pound. Prof. Fischer, in a lecture delivered not long ago in 
Berlin, also expressed himself full of confidence that the time 
would arrive when we might attack successfully even the pro- 
biem of the constitution and synthesis of the albuminoids, and 
might thus approach the problem of the origin of life. Surely 
with such a prospect before them as the ultimate result of the 
pursuit of organic chemistry, no amount of work, no amount of 
thonght, no amount of time and trouble devoted to that study 
would be too much if it was well employed in leading success- 
fully to the great end in view, although the geal might not be 
reached for generations to conte. 

The company afterwards adjourned to the new laboratory. 
which was declared open by Dr. Mond. 


THE MIGRATIONS OF THE LEAIMING. 


JNDER the title & Myodes Lemmus, its Habits and Migra- 
tions in Norway,” Prof. R. Collett, of Christiania, gives a 
valuable account of his researches into the habits and migrations 
of that interesting little rodent, the lemming, which has become 
so notorious on account of its periodic wanderings in vast hordes 
down the Scandinavian valleys. Prof. Collett finds the earliest 
notice of the lemming in an old Norse manuscript dating from 
the latter end of the thirteenth century, and reproduces a curious 
and striking woodcut from the great history of Olaus Magnus 
(0555), in which is graphically figured the descent of the 
lemmings from the clouds according to the prevalent belief. 
Mut the most valuable parts of the memoir are those which 
depend upon the author's personal knowledge of the lemming. 
The nature and habits of the lemming are clearly described, and 
much fight is thrown upon the causes which from time to tine 
lead such vast numbers of these animals (o leave their mative 
uplands and to begin their suicidal wanderings. The migrations 
seem to he directly due to over-population. In certain years, 
termed by the writer ‘ prolific years,” an abnormal fecundity is 
exhibited by the lemming; this phenomenon is not, however, 
confined to this species, but is shown also in numerous famifes 
of mammals, birds, and insects. The consequences of this 
great multiplication in the case of the lemming are thus 
described by Prof, Collett. *¢ The enormous multitudes require 
increased space, and the individuals, which, under normal con- 
ditions, have each an excessively large tract at their disposal, 
cannot, on account of their disposition, bear the maccustomed 
wosimity of the mimerous neighbours, — Inveluntarily the 
individuals are pressed out (o the sides until the edge of the 
mountain is reached. In a short time they enjoy themselves 
there, and the old individuals willingly breed im the upper 
regions of the forests, where, at other times, they are entirely 
wanting. New swarms, however, follow on; they could not 
return, but the journey proceeds onwards down the sides of the 
mountains, and when they once reach the valleys, they meet 
with localities which are quite foreign to them. They then con- 
tinue blindly on, endeavouring to find a home corresponding to 
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that they have left, but which they never regain. “The migratory 
individuals proceed hopelessly on to a certain death.” Sooner 
or later all the wanderers meet their death—thousands are 


drowned in rivers or fjords, thousands are attacked by beasts and | 


birds of prey, and thonsands perish from the effects of cold and 
damp; hut the greater number die from the effects of a peeuliar 
epidemic which attacks them in the lowlands. Tt is pointed out 
by the writer that the wandering instinet developed during 
migratory years is probably of distinet service to the species in 
reducing the surplus population. 


THE AUSTRALASIAN ASSOCIATION. 


We gave, a fortnight ago, the presidential address delivered hy 

the ITon. A.C. Gregory to the Australasian Association for 
the Advancement of Science at this year’s meeting in Brisbane. 
Full reports of the proceedings in the different Sections have 
reached us, from the General Seeretary, Mr. J. Shirley, but limits 
of space prevents us from printing more than a brief summary of 
them. 

The public proceedings of the meeting were opened by a 
popular lecture on “Star Depths,” by Mr. 11. C. Russell. Mr. 
Russell traced the growth of knowledge concerning tne distance 
of the stars, and the structure of the stellar universe, and illus- 
trated his description by a selection from the excellent photo- 
graphs of celestial seenery taken at Sydney Observatory. 

We give a synopsis of the work of the various sections. 


ASTRONOMY, MATHEMATICS, AND PHYSICS, 


Mr. Alexander M‘Aulay, as President of Section A, delivered 
an address ‘*On Some Popular Misconceptions on the Nature of 
Mathematical Thought.” 

Mr. P. Baracehi, contributed a paper on “ the most probable 
value and error of Australian longitudes, including that of the 
houndary lines of South Australia with Vietoria and New South 
Wales.” Dr. Ralph Copeland sent ‘‘ Some Notes on the New 
Royal Observatory, Edinburgh,” and Mr. 1H. C. Russell read a 
paper *‘On a Photographic Transit Instrument.” 


CHEMISTRY. 


Mr. J. If. Maiden delivered the presidential address in this 
Section, ended, ‘‘ The Chemistry of the Australian Indigenous 
Vegetation.” Mr. E. A. Weinberg contributed a paper on the 
refractory gold ores of (Queensland : their sourees and treatment. 
Prof. A. Liversidge, F.R.S., read a paper on ‘* Vanations in 
amount of .Ammonia in Water on keeping.” Ie also deseribed 
the internal structure of some Australian nuggets, of different 
sizes, which had been closely examined and photographed. The 
clehing was conducted according to the following plan :—A 
elean seetion was made and highly polished, and acted upon by 
ehlorine water or bromine water, tincture of jodine or potassium 
cyanide, or sodium chloride mixed with nitrie acid. The erystals 
less readily soluble stand up in relief and resemble the well- 
known figures seen in metallic meteorites when etched. One 
eurious fact observed was that when the nuggets were subjected 
to heat, bubbles or blebs were formed on the surface, which 
burst with a sharp report, probably due to water included in the 
nugget bemg converted into high-pressure steam. Several 


Leantiful photographs showing the erystalline nature of the | 


nuggets were exhibited. Other papers read were: ‘‘ On the 
Corrosion of Aluminium,” and ‘Contributions to the Bibhio- 
graphy of Gold,” by Prof. Liversidge ; ‘* Pharmacy as a Science 
and its Future,” by Dr. W. Finselbach ; ‘* Notes and Analyses 
of some of the Artesian Waters of New South Wales,” by John 
C, Il. Mingaye ; ‘‘ On the Eeonomie Treatment of Gold Ores,” 
hy Geo. IT. Irvine ; *f Queensland Native Astringent Medicines,” 
hy Dr, Joseph Lauterer ; ‘* Portland Cement after Iifty Years,” 
by W. M. Doherty; “Some Remarks on the Teaching of 
Istementary Chemistry,” by A. Sach; ‘* Analysis of 
Eucalyptus Gums,” by Dr. Wilton Love; ‘* The Ointments of 
the British Pharmacopaia,” by F. W. Simmonds ; ‘ Notes on 
the Poisonous Constituents of Stephania  [lernandiiafolia,” 
by Prof. Edward HH. Rennie: ‘Preliminary Notes en the 
Bark of Carissa Ovata, A. Ar. v. Stolonifera, Bar/,” by 11. G. 
Smith; ‘On a Method of Shortening certain Chemical 
Calculations,” by W. A. Margreaves. 
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GEOLOGY AND MINERALOGY. 


Prof. T. W. Edgeworth David, in his address to this Section, 
reviewed briefly some recent geological discoveries of special 
interest. A paper by Mr. E. If. Pittman, Assoc. K.S.M., 
‘entitled ‘¢ Notes on the Cretaceous Rocks in the North-western 
Portion of New South Wales,” gave the results of a recent 
geological journey by him over 1150 miles of country. The 
geological examination was made chiefly with the object of 
determining approximately the area and boundaries of the artesian 
water formation. 


Among other papers read before this Section were :—‘* Anti- 
elines and Synelines and their Relation to Mining,” by Ernest 
Lidgey; ‘‘On the Nomenclature of Crystals,” by Prof. A. 
Liversidge, F.R.S.: ‘*The Development and Vrogress of 
Mining and Geology in Queensland,” by William Fryar; ‘f On 
the Present State of our Knowledge of the Older Tertiaries of 
Southern Australia,” by G. B. Pritchard ; ‘* The Antiquity of 
Man in Victoria,’ by W. J. Ferguson ; ‘* The Glacial Deposits 
of Vietoria,” by G. Offieer, L. Balfour, and E. G. Mogg: 
“‘Notes on Tin Mining at Herberton,” by John Munday, 
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Prof. A. Dendy took for the subjeet of his presidential address, 
“The Cryptozoic Fauna of Australasia.” Mr. F. M. Bailey 
read a paper on peculiarities of the Phanerogamic Flora of 
Queensland. The paper chiefly contained descriptions of in- 
digenous fruits recommended for cultivation. Mr. D. Ie Souef 
furnished a paper on the Tree Kangaroo ( Dendrolagus Bennet- 
tianus), describing its mode of climbing, its food, and the way 
itis captured by the natives. Ina paper on the eating of earth 
by the larger Maeropodide, by J. Douglas Ogilby, evidence was 
given of the eating of earth Ly kangaroos in the Bourke district, 
New South Wales. This habit does not appear to have been 
previously recorded, though in the district under notice it plays 
no unimportant part in the econdmy of the larger marsupials. 

Dr. M. C. Cook sent a paper entitled ‘‘ Pestiferous Fungiand 
their Modes of Attack.” Dr. Charles Chilton gave a general 
account of history, occurrence, distribution and habits of the 
blind Amphipoda and Isopeda found in the underground waters 
of the Canterbury Plains in New Zealand. Miss Lodder fur- 
nished a revised list of the Marine Mollusea of Tasmania. Some 
plants peculiar to the Burnett Basin were described by James Keys. 
In a paper entitled ‘‘ Notes and Observations on the Genus 
Nephila,” W. J. Rainbow dealt with—(1) the localities in which 
spiders of the genus Nephila abound; (2) the strength and elasticity 
of their webs, in the sticky meshes of which certain birds of weak 
wing-power are caught ; (3) the question as to whether the Nephike 
eat hirds thus captured ; (4) the mode by which silk may be ob- 
tained from these spiders by artifical means, and the experiments 
made by certain naturalists with a view to ascertaining the 
amount that conld be obtained from individuals of this genus in 
a season, the objeet of which was to endeavour to prove that the 
produet might be used for eeonomie purposes. 

Dr. J. Muller,of Geneva, Switzerland, contributed a paper on 
the Pyrenocarpea of the Lichen family. Mr. A. J. Campbell 
deseribed the nests and eggs of Australian ITawks. Mr. 4. G. 
Hamilton, in a paper entitled ‘The Fertilisation of some 
Australian Plants,” gave many of his own observations as to 
| the mode by which fertilisation is effected. Mr. W. M. Maskell 
gave a synoptical list of the Coceidie reported from .\ustralasia 
and the lacifie Islands up to December 1894. 

Mrs. W. Martin gave the life-history of the vegetable growth 
known as Native Bread (Myftta -tustradrs). Australian mosses 
were enumerated by Richard A. Bastow, and some notes on 
the poisonous constituents of Stephawia hernandicfolia were 
j read by FE. V1. Rennie and ke. FF. Turner.  VPicrotoxine and 
an alkaloid possessing strongly poisonous properties and marked 
chemical characteristics have been isolated from an extraet from 
the plant. 


‘*Eeonomic Entomology” was the title of a paper by the 
Rev. E. 11. Thompsen, who pointed out the great benefit: re- 
sulting to a country from a properly conducted Government 
Entomological Department, and urged, in order to increase its 
usefulness: (1) the formation of a federal entomologieal de- 

' partment with a head staff and field observers in each of the 
colonies § (2) a federal agricultural and seientifie journal for all 
the colonies, subsidised by all ; (3) elementary entomology to 
be taught in the State schools, special reference being given to 
the insect pests peculiar to cach distriet or colony : and (4) thu 
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Mr. G. 1K. Barton gave a concise historical account of the 
first discovery of the Hucalyptus, including the names and 
nationaliues of those to whom the honour has been ascribed by 
Variou> writers. 

A paper by Dr. J. Lauterer contained physiological and 
microchemical researches on the Eucalyptus, and contributed 
some new items with regard to the life-history of those trees con- 
nected with the origin wf the gum cauded by their bark. 


ff school muscums and prizes given for the best 
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The resident of the Section, Baron von Mueller, was absent, 
but his address, on ** The Commerce of Australia with Neigh- 
bouring Countnes in Relation to Geography,” was read. 
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Mr. C. L. Wragge gave an account of his investigations of 


ocean currents by means of bottles thrown mto the sea, Ile was 
of opinion from the results obtained that many of the bottles had 
been influenced more by winds than by ocean currents : but if 
this were not the case, the bottles cast adrift: in the Australian 
Bight distinctly indicated that a strong current sets from the 
neighbourhood of Kangaroo Island towards the head of the 
Bight and Israelite Bay. The most interesting of the botde 
papers is one that was cast adrift near the Cocos Islands, in the 
north-eastern portion of the Indian Ocean, and which was found 
a few months afterwards on the shores of German East Africa. 
Papers castadnft by Mr. Wragge during a voyage to England, in 
the neighbourhood of the Sargasso Sea, were picked upat Hayt, 
on the Alabama coast, and on the Louisiana coast. Cithers thrown 
overboard with a view to testing Rennel’s current, which sets 
towards the coast of Ireland, from the netghbourhved of Cape 
Finisterre, were certainly influenced by the strong west-south- 
west winds which were experienced on that occasion between the 
Western Islands and the Enghsh Channel. None of these appear 
to have followed the current, but went straight across it, some 
hemp found on the west coast of France, and near the islands 
af Sein, while one was picked up at Bnghton, It appears to 
be highly desirable, judging front the results obtained, that the 
bottles should be weighted with sand or other material, with a 
view to more completely sinking them in the water, and thus 
minimising the influence of the winds. 

Among other papers contributed to this Section were ~The 
Southern Alps of New Zealand,” by Mr. A. 1. Harpers ** The 
Hissayios Islands.” hy M. Mas .Astrie; and ‘ Vhysiography of the 
Victorian Gold Fields,” by James Surling. 


ETHNOLOGY AND ANTHROPOLOGY, 


Mr. Thomas Worsnop, President of the Section of Ethnolegy 
and Anthropology, delivered an address upon the prehistoric arts 
of the Australian Aborigines. Messrs. Wo J. Ennght and Kk. 1. 
Matthews described the aboriginal drawings inthe Wollombi Caves, 
New Sonth Wales. A paper was contributed hy Mr. Thomas 
Detne, on the habits and customs ef the wild tribes as he saw them 
in 1837, from Vrishane to Marouchy. ** Foods of North-west 
Aboriginals” was the title ofa paper by J. Coghlan. Mr. John 
br. Small contributed a paper on custems and traditions of the 
Clarence River aboriginals, “Vhe paper dealt with the traditions, 
funeral ceremonies, marriage laws, and the Beraceremony, Mr. 
1. Vhorm: read a paper entitled ** Curious Aboriginal Marriage 
{ tem.” The paper was the result of investigations made by 
the wuthor in the Laguna Bay. 

The other papers communicated to this Section included : 
“Boomerang © and ‘Woomera,’ velution, Varieties, and Dis- 
trhbutien,” by Mr. A. Westen; ' The Ancient Government of 
Suen, hy Kev. S. Lila: '* Notes on Tokelau, Gaillbert, and 
Hlhiec Dalands,” by Kev. J. EB. Newell {A Comparative View 
of some Saniean Customs, by Rey. J.B. Stairs; Marly Samoan 

hy Kev. J. 1. Stairs 5 and ‘ Gaelic 


Voyages and Settlements,” 
Goutmibutiane to bolk Lore.” by Rev. A.C. Sutherland, 


NGRICVEEURE. 


Ina peper on the terching ef agneultural betany, Mr. C. U. 

sen wad that the object to be aimed at hy instructors in agri 
Hurl beetany Shetld be to ampart such information to the pro- 
pecuve cultivator as would make ham acquainted with plant 
sructare and the more ioaportant useful plants, Practice alone 

ould not make a pod farmer, but practice, when Dased upon 
« hnowledge at the aninfate and imanintite objects he was dealing 
with, and their surresndings, woulll make the man of resources 
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best fitted for his work. Mr. T. B. Guthrie contributed a paper 
on examinations of different varieties of wheal grown in New 
South Wales. Te also read a paper on *! soi) analysis,” in which 
the value of soil analysis to the farmer was discussed, and dif- 
ferent methods for the determmation of the available phint food 
in soils were reviewed. The paper embodied a suggestion for a 
scheme of soifanalysis, the results of which should be of practical 
use to the farmer, based upon the determination of those conditions 
which conduee to fertility rather than to the chemical constitution 
of the soil, Ot the remaining papers read before this section, 
the following were of more than technical interest :— 

** Climatic Intluences on Contagious Diseases of Live Stock.” 
by PLR. Gordon ; ** How to Grow Frit,” by Albert 11. Benson: 
‘Floods and Forests.” by Philip MacMahon ; ‘ Semi-Tropical 
Llorticulture.” by Lestie G. Corne : ‘ Forage Plants and Grasses 
of Australia,” by Fred. Turner: ‘* The Agricultural Chemistry 
of the Sugar Cane.” by Joseph Fletcher. 


ENGINELRING AND ARCHITECTURE, 


Mr. James Vincham, President of this Section, delivered his 
presidential address on ** Architecture and Engineering.” 

Itrof. W. C. Kernot contributed a paper on wind pressure. 
The paper was a continuation of one read at the Adelaide 
meeting, It dealt: with the relation hetween velocity and 
pressure, and detailed series of experiments leading to the formula 
P= :0033V", which approximates very closely to the rule given 
by Dines, and disagrees with the rules given Ly Smeaton and 
Crosby. The pressure of wind upon roofs was also dealt 
with, and experiments were quoted to show that the ordinary 
method of computing the pressure is fairly accurate when the 
roof is supported on thin columns, so that the wind can pass 
freely below, but is altogether wrong when the roof is supported 
on walls, In this latter case the pressure is greatly reduced, 
and when the walls terminate in parapets is often rendered 
nepative, the roof having a distinct tendency to lift. 

Other papers communicated to this section were :—‘ Hixpen- 
ments on the Waterproofing of Bricksand Sandstones with Oils,” 
and ** Experiments on the Porosity of asters and Cements,” by 
Hrof, A. Liversidge, M.A.. IPRLS.: *¢ On Teredo- Resisting River 
Structures,” by Thomas Parker ; ** Earthquakes in Relation to 
Building Construction,” by Thos. Turnbull. 


SANITARY SCIENCE AND HYGIENE. 

The Iresident of the Section of Sanitary Science and Hygiene, 
Dr, J. WW. Springthorpe, read an address on ** The Teaching of 
Science in Matters of Health.” 

Among the papers read were :—"t The Promise of *Sernmm 
Therapentics” in regard to Tuberculosis,” by Dr. J. Sidney Hunt 3 
*Contagiousness of Tuberculosis,” by I. 11. Vivian Voss; 
“The Prevalence and Intercommounicability of Human and 
Animal Tuberculosis,” by S$. S. Cameron; ** Leprosy,” by Dr, 
COE. Dumbleton, and also hy .\. Francis; and ** Edological 
Views of the Maintenance of Leprosy,” by Dr. J. 4. Thompson, 


Mis tat SCIENCE AND EDUCATION, 


Prof. F. Anderson. the President of this Section, delivered 
his address on ¢ Education in Politics.” 

Dr. Henry Belcher contributed a paper on the use and almse 
of exnminations. The advantages of the examination systen 
were shortly stated as follows >= It enables the teacher to stima- 
late the intelligence and test the progress of the pupil, and to 
fll up flaws and gaps due to imperfect apprehension, carcless- 
ness, or defective memory; it) is a power almost indis- 
pensalle to the teacher's efficiency, and is thus a potent factor 
in general education; it had an alterative and prophylactic 
cflect upon private adventure schools, raising their tone both 
intellectually and amorally. The author doubted whether it was 
wise to entrust the examination of pupils to persons other tan 
their teachers. The disadvantages of the caamination sy 
were that the best part of a teacher's work escapes analysis t 
methods of higher teaching rise in quality and character, while 
methods of examination lie behind + by the selection of set 
books, and the publication of manuals thereon, an intolerable 
yoke and shackle is placed npon elementary scholarship yes: 
aminaions appeal to the lower side of human natures what 
will pay becomes the pupil's miling thonght, Certain subjects 
of great importance are neglected because they do not largely 
count for pres and honours: and research is altogether 
neglected, 
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Among the remaining papers read were: -‘" Science as a 


Subject in Girls’ Schools,” by Miss F. FE. Hunt; * The 
Curriculum of Secondary Education,” by D. HH. Hollidge ; 
* The Technical Element in a State System of Education,” by 
Antony St. Ledger; ‘A Contribution towards the Study of the 
Relation of Ethics and Science,” by the Rev. J. S. Pollock ; 
‘The Importance of Mental Science as a Guide in Primary 
I-ducation,” by James Rule. , 

The business of the Association concluded with a meeting 
of the General Council, at which the following recommendations, 
among others, were adopted :— 

(1) That the committee for the investigation of the thermo- 
dynamics of the voltaic cell he reappointed without grant. — 

(2) That the report of the Seismological Committee be printed, 
and that the committee be reappointed and allowed a grant of 
£10 towards the cost of the erection of the instruments presented 
by Dr. Von Rebeur-Paschwitz at Timaru. 

(3) That the following bea committee namely, Messrs. F. M. 
Bailey, R. L. Jack, A. Gibb Maitland, .\. Meston, C. W. De 
Vis, and I]. Tryon—to investigate the gevlogy, land flora, and 
natural resources generally of the islands and islets of the Great 
Barrier Reef. 

(4) That the New Zealand Government be asked to set apart 
Stephen's Island, Cook Strait, as a reserve for the Tuatara 
Lizard. 

{5) That the committee for the investigation of glaciat deposits 
in Australasia be Messrs. Hutton, Kk. L. Jack, R. Tate, R. M. 
Johnston, F, W. E. David (secretary), G. Sweet, J. Shirley, 
W. Ilouchins, I. G. Hogg, E. J. Dunn, A. Montgomery, and 
FE. F. Pittman. 

(6) That a committee—consisting of Messrs. H. C. Stanley, 
A. B. Brady, Thomas Parker, Prof. Warren, Prof. Wernot, 
Henry Moncrieff, and James Fincham—be appointed to inquire 
into the habits of the teredo, and the best means of preserving 
timber or structures subject to the action of tida) waters. 

(7) That the committee on psycho-physical research be ap- 
pointed without a grant. . 

The next meeting of the Association will be held at Sydney 
in t8o7, under the presidency of Prof. Liversidge, and the folluw- 
ing meeting will take place at Melbourne. 


Pt NIP ICATION WOLF) ARVANA 
GONDVECTEA TTA OF ROCK ALT DIFFEREN 
TEMPERATURES." 

(To) LOSS TCUINES TRIG OTR PONTO KOR. CONE ANDRE 


Sate ONTINUOUS observation of natural atmospheric 
electricity has given ample proof that cloudless air 
at moderate heights above the earth's surface, in all weathers, is 
electrified with very far from homogeneous distribution of electric 
density, Observing, at many times from May till) September, 
1859, with my portable electrometer on a flat open sea-beach of 
Brodick Bay in the Fsland of Arran, in ordinary fait weather at 
all hours of the day, I found the difference of potentials, 
between the earth and an insulated burning match at a height of 
9 feet ahove it (2 feet from the uninsulated metal case of the 
instrument, held over the head of the observer), to vary 
from 200 to 4oo Daniell’s elements, or as we may now 
say volts, and often during light breezes from the east and 
North-east, it went up to 3000 or 4000 yolts. In that place, 
and in fair weather, | never found the potential other than 
positive (never negative, never even down to zero), if for brevity 
we call the earth’s potential at the place zero. In perfectly clear 
weather under a sky sometimes cloudless, more generally some- 
what clouded, [ often observed the potential at the 9 feet height 
to vary from about 300 volts gradually to three or four times 
that amount, and gradually back again to nearly the same lower 
value in the course of about two minutes.t I inferred that these 
gridual variations must have been produced by electrified masses 
of air moving past the place of observation. — 1 
then, but T now see, that the electricity in these moving masses 
of air must. in all probability have been chiefly positive to cause 
the variations which | observed, as I shall explain to you a little 
later. 
_ Two communications to the Philosophical Society of Glasgow meeting, 
mr the Natural Philosophy Lecture-room of the University of Glasgow, 
March 27, On the Electrification of Air": ‘ On the Thermal Conductivity 
6 {Rock at different temperatures.” Z 
a “ Klectrostatics and Magnetism “4> i1Willtam Thomson), xvi. §§ 231, 
252. 
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§ 2. Soonafter that time a recording atmospheric electrometer * 
which | devised, to show bya photographic curve the continuous 
variation of electric potential at a fixed point, was established at 
the Kew Meteorological Observatory, and has been kept in 
regular action from the commencement of the year 1861 till the 
present time, It showed incessant variatioos quite of the same 
character, though not often as large, as those which I had 


"observed on the sea-beach of Arran. 


| 


did not remark | 


Through the kindness of the .Astronomer Royal, [am able to 
place before you this evening the photographic curves for the 
year 1893, produced by a »imilar recording electrometer which 
has been in action for many years at the Royal Observatory, 
Greenwich. They show, as you see, not infrequently, during 
several hours of the day or night, negative potential and rapid 
transitions from large positive to large negative. Those were 
certainly times of broken weather, with at least showers of rain, 
or snow, or hail. But throughout a very large proportion of the 
whole time the curve quite answers to the description of what I 
observed on the .Arran sea-beach thirty-six years ago, except that 
the variations which it shows are not often of so large amount 
in proportion to the mean or to the minimums. 

§ 3. Thinking over the subject now, we see that the gradual 
variations, minute after minute through so wide a range as the 3 
or 4 to 1, which | frequently observed, and not imfrequently 
rising to twenty times the ordinary minimum, must have been due to 
positively electrified masses of air, within a few hundred feet ot 
the place of observation, wafted along with the gentle winds of 
5 or 10 or 15 feet per second which were blowing at the time. 
{f any comparably large quantities of negatively electrified air 
had been similarly carried past, it is quite certain that the 
minimum observed potential, instead of being in every case 
positive, would have been frequently large negative. 

$4. Two fundamental questions in respect to the atmuspheric 
electricity of fair weather force themselves on our attention : 
(t) What is the cause of the prevalent positive potential in the 
air near the earth, the earth’s potential being called zero? (2) 
Ifow comes the lower air ta be electrified to different electric 
densities whether positive ornegative in diflerent parts? Observa- 
fiens and laboratory experiments made within the last six vr 
eight years, and particularly two remarkable discoveries made by 
Lenard, which I] am going to describe to you, have contributed 
largely to answering the second of these questions. 

§ 5. In an article ‘*On the Electrification of Air by a Water- 
jet,” by Magnus Maclean and Makita Goto,t experiments were 
deseribed showing air to be negatively electrified by a jet of 
water shot vertically down through it from a fine nozzle into a 
basin of water about 60 centimetres below it. Tt seemed natural 
to suppose that the observed electrification was produced by the 
rush of the fine drops through the air; but Lenard conclusively 
proved, by elaborate and searching experiments. that it was in 
reality due chiefly, if not wholly, to the violent commotions of 
the drops impinging on the water surface of the receiving basin, 
and he found that the negative electrification of the air was 
greater when they were allowed to fall on a hard slab of any 
material thoroughly wetted by water, than when they fell on a 
yielding surface of water several centimetres deep. He had been 
engaged in studying the great negative potential which had been 
found in air in the neighbourhood of waterfalls, and which had 
generally been attributed to the inductive action of the ordinary 
fine weather electric force. giving negative electricity to each 
drop of water-spray before it breaks away from conducting com- 
munication with the earth. Before he knew Maclean and Coto's 
paper, he had found strong reason for believing that that theory 
Was not correct, and that the true explanation of the electrifica- 
tion of the air must be found in some physical action not hitherto 
discovered, .\ less thorough inquirer might have been satisfied 
with the simple explanation of the electricity of waterfalls 
naturally suggested by Maclean and Goto’s result. and might 
have rested in the belief that it was due to an electrifying effect 
produced by the rush of the broken water through the air; but 
Lenard made an independent experimental investigation In the 
Physical Laboratories of Ieidelberg and Bonn, by which he 
learned that the seat of the negative electrification of the air 
cleetrified is the Incerated water at the foot of the fall, or at any 
rocks against which the water impinges, and not the multitudinous 
interfaces between air and water falling freely in drops 
through it. 

$6. It sull seems worthy of searching inquiry ta find 


* “ Eicctrostudies and Magnetism" xvi. §$ 271, 292. 
' Philosopht al Maga ine, 1390, second half-year, 
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electrification of air by water falling in drops through it. even 
though we now know that, if there is any such electrification, it 
is not the main cause of the great negative electrification of air 
which has been found in the neighbourhood of waterfalls. For 
this purpos¢ an experiment has been very recently made by Mr. 
Maclean, Mr. Galt, and myself, in the course of an investigation 
regarding electrification and disclectrification of air with which 
we have leen occupied for more thana year. The apparatus 
which we used is before you. It consists of a quadrant electro- 
meter connected with an insulated electric filter ® applied to test 
the electrification of air drawn from different parts of a tinned 
iron funnel, 187 centimetres long and 15 centimetres diameter, 
fixed in a vertical position with its lower end open and its upper 
end closed, except a glass nozzle, of 1°6 mm. aperture, admitting 
a jet of Glasgow supply water (from loch Katnne) shot vertically 
down along its axis. The clectric filter (R in the drawing). a 
simplified and improved form of that described in the Proceedings 
of the Koyal Society for March 21, consists of twelve circles of 
fine wire gauze rammed as close as possible together in the middle 
of a piece of block tin pipe of 1 cm. bore and 2 cm. length. 


a Loch Katrine Supply 
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4 Metres 
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Qne end of it as stuck inte one end ofa perforation through a block 
of paraffin, KR, which sal eae it, The other end (G’) of this per- 
foration is connected by block tin pape (which in the apparatus 
wtually employed was 4 metres long, but night have been 
shorter), and india-rubher tubing through bellows to one or other 
of two short outlet pipes (Mand 1) projecting from the large 
loninel, 

$7. We first applied the india-rubber pipe to draw air from 
the funnel at the affer outlet, ', and made many experiments 
te test the electneity given by it to the receiving: filter, k, under 
vans conditions as to the waterjet s the bellows being: worked 
wanifenaly as the operiter could, When the water fell furly 
thromyh the funnel with ne drops striking it, and through 90 em. 
of free wir below its mouth, a small negative cleetrification of RK 
Wioainevery cise observed (which we thought might possibly be 
attnbutable to clectriication of the air where the water was 
canght ina basin about oom. belew the mouth of the funnel). 
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But when the funnel was slanted so that the whole shower of 
drops from the jet, or even a small part of it, struck the inside of 
the funnel, the negative electrification of R was largely increased, 
So it was also when the shower, after falling freely down the 
middle of the funnel, impinged on a metal plate in metallic com- 
munication with the funnel, held close under its mouth, or 10 or 
zo em. below it. For example. ina series of experiments made 
last Monday (March 25), we found *28 of a volt in 15 minntes 
with no obstruction to the shower ; and 4°18 voltsin five minutes, 
with a metal plate held three or four centimetres below the 
mouth of the funnel ; the air being drawn from the upper outlet 
(vr). Immediately after, with rp closed, and air drawn from 
the lower outlet (1), but all other circumstances the same, we 
found -20 of a volt in five minutes with no obstruction ; and 
6°78 volts in five minutes with the metal plate held below the 
mouth as before. 

§$. These results, and others which we have found, with 
many variations of detail, confirm, by direct test of air drawn 
away from the neighbourhood of the waterfall through a narrow 
pipe toa distant electrometer, Lenard’s conclusion that a pre- 
ponderatingly strong negative electrification is given to the air 
at every place of violent impact of a drop against a water-surface, 
or against a wet solid. But they do not prove that there is 
no electrification of air by drops of water falling through it. We 
always found, in every trial, decisive proof of negative clectrifica- 
tion ; though of comparatively small amount when there was no 
obstruction to the shower between the mouth of the funnel and 
the catching basin 90 em. helow it. We intend to continue the 
Investigation, with the shower falling freely far enough down 
from the mouth of the funnel to make quite sure that the air 
which we draw off from any part of the finnel is not sensibly 
affected by impact of the drops on anything below. 

$9. The other discovery * of Lenard, of which 1 told you, is 
that the negative electrification of air, in his experiments with 
pure water, is diminished greatly by very small quantities of 
common salt dissolved in it, that itis brought to nothing by *o1t 
per cent. ; that positive electrification is produced in the air 
when there is more than ‘orl per cent. of salt in the water, 
reaching a maximum with about 5 per cent. of salt, when the 
positive electrical effect is about equal to the negative effect 
observed with pure water, and falling to 14 per cent. of this 
amount when there tm 25 per 
cent. of salt in the solution, 
Hence seu-water, containing 
as it does about 3 per cent. 
of common salt, may be ex- 
pected to give almost as strong 
positive clectrifteation to aur 
as pure water would give of 
negative in) similar eircum- 
stances as to commotion, 
Lenard infers that breaking 
waves of the sea must give 
positive electricity to the air 
over them; he finds, in fact. a 
recorded observation by Exner, 
on the coast of Ceylon, show- 
ing the normal positive electric 
potential of the air to be not- 
ably increased by a storm at 
sea. | helieve Lenard’s dis- 
covery fully explains also seme very interesting observations 
of atmospheric electricity of my own, which 1 described 
in a detter to Dr. Joule, which he published in’ the 
Troceedines of the Literary and Philosophical Society of 
Manchester for October 8, 1859.b ** The atmospheric effect 
ranged from 30° to about 420° {of a heterostatic torsion electro- 
meter of (the divided-ring ’ species] during the four days which 
Thad to test it; that is to say, the electrometrie force per foot 
of air, measured horizontally from the side of the house, was from 
9 to above 126 zinc-copper water cells, The weather was almost 
perfectly settled, either calm, or with slight east wind, and in 
yeneral an easterly have in the air, The electrometer twice 
within halfan hour went above g20 , there being at the time a 
fresh temporary breeze from the east. What 1 had previously 
observed reparding: the eflect of cast wind was amply confirmed, 
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Invariably the electrometer showed very high positive in fine 
weather, before and during east wind. It generally rose very 
much shortly before a slight puff of wind from that quarter, and 
continued high till the breeze would begin to abate. |} never 
once observed the electrometer going up unusually high during 
fair weather without east wind following immediately. One 
evening in August 1 did not perceive the east wind at all, when 
warned by the electrometer to expect it; but J took the pre- 
caution of bringing my boat up to a safe part of the beach, and 
immediately found by waves coming in that the wind must be 
blowing a short distance out at sea, although it did not get so far 
as the shore. . . . On two different mornings the ratio of the 
house to a station about sixty yards distant on the road beside 
the sea was °97 and °96 respectively. On the afternoon of the 
ttth instant, during a fresh temporary breeze of east wind, 
blowing up a little spray as far as the road station, most of 
which would fall short of the house, the ratio was 1‘08 in favour 
of the house clectrometer— both standing at the time very high— 
the house about 350°. Thave little doubt but that this was owing 
tothe negative electricity carried by the spray from the sea, which 
would diminish relatively the indications of the read electro- 
meter.” 

§ 10. The negative electricity spoken of in this last sentence, 
“as carried by the spray from the sea,” was certainly due to the 
inductive effect of the ordinary electrostatic force in the air close 
above the water, by which every drop or splash breaking away 
from the surface must become negatively electrified ; but this 
only partially explains the difference which ] observed between 
the road station and the house station. We now know, by the 
second of Lenard’s two discoveries, to which J] have alluded, 
that every drop of the salt water spray, falling on the ground or 
rocks wetted by it, must have given positive electricity to the 
adjoining: air. 
towards and over the house by the on-shore east wind which 
was blowing. ‘Thus, while the road electrometer under the 
spray showed less electrostatic force than would have been found 
in the air over it and above the spray, the house electrometer 
showed greater electrostatic force because of the positively elec- 
trified air blown over the house from the wet ground struck by the 
spray. 

§ 
my letter to Joule, 1 always found in Arran with east wind, 
seemed at first to be an attribute of wind from that quarter. 
But 1 soon found that in other localities cast wind did not give 
any very notable angmentation, nor perhaps any augmentation 
at all, of the ordinary fair weather positive electric force, and 
for a long time T have had the impression that what I observed 
in this respect, on the sea-beach of Brodick Bay in Arran, was 
really due to the twelve nautical miles of sea between it and the 
Ayrshire coast cast-north-east of it; and now it seems to me 
more probable than ever that this is the explanation when we 
know from Lenard that the countless breaking waves, such as 
even a gentle east wind produces over the sea between Ardrossan 
and Brodick, must every one of them give some positive clec- 
tricity to the air wherever a spherule of spray falls upon unbroken 
water, it becomes now a more and more interesting subject for 
observation (which ] hope may be taken up by naturalists having 
the opportunity) to find whether or not the ordinary fine weather 
positive cleetric foree at the sea coast in various localities is in- 
ereased by gentle or by strong winds from the sea, whether 
north, south, east or west of the land. 

§ 12. From Lenard’s investigation we now know that every 
drop of rain falling on the ground or on the sea,* and every 
drop of fresh water spray of a breaking wave, falling on a fresh 
water lake, sends negative electricity from the water surface to 
the air; and we know that every drop of salt water, falling on 
the sea from breaking waves, sends positive electricity into the 
air from the water surface. Lenard remarks that more than 
two-thirds of the earth’s surface is sea, and suggests that break- 
Ing sea-waves may give contributions of positive electricity to the 
air which may possibly preponderate over the negative electricity 
given to it from other sources, and may thus be the determining 
cause of the normal fair weather positive of natural atmospheric 
electricity. Tt seems to me highly probable that this preponderance 
is real for atmospheric electricity at sea. In average weather, 
all the year round, sailors in very small vessels are more wet by 
sea-spray than by rain, and 1 think it is almost certain that more 
Positive electricity is given to the air by breaking waves than 

"Ueber die Electricitit der Wasserfiille.” Annaalen der Physik und 
Chemie, 1892, vol. xlvic p. 631. 

moO 1335, WOL. 52] 


Sy 


iG 


Yhe air, thus positively electrified, was carried | 


Mar ORE 


69 


negative electricity by rain. It seems also probable that the 
positive electricity from the waves is much more carried up by 
strong winds to considerable heights above the sea, than the 
negative electricity given to the air by rain falling on the sea ; 
the greater part of which may be quickly lost into the sea, and 
but a small part carried up to great heights. But it seems to 
me almost certain that the execetlingly rapid recovery of the 
normal fair weather positive, after the smaller positive or the 
negative atmospheric electricity of broken weather, which was first 
found by Beccaria in Italy 120 years ago, and which has been amply 
verified in Seotland and England,* could not be accounted for by 
positively electrified air coming from the sea. Even at Beecaria’s 
Observatory, at Garzegna di Mondovi in Piedmont, or at Kew, 
or Greenwich, or Glasgow, we should often have to wait a very 
long time for reinstatement of the normal positive after broken 
weather, if it could only come in virtue of positively electrified 
air blowing over the place from the sea ; and several days, at 
least, would have to pass before this result could posstbly be 
obtained in the centre of Europe. 

§ 13. It has indeed always seemed to me probable that the 
rain itself is the real restorer of the normal fair weather positive. 
Rain or snow, condensing out of the air high-up in the clouds, 
must itself, ] beheve, hecome negatively electrified as it grows, 
and must leave positive electricity in the air from which it falls. 
Thus rain falling from negatively electrified air would leave it 
less negatively electrified, or non-electrified or positively clectri- 
fied ; rain falling from non-vlectrified air would leave it positively 
electrified ; and rain falling from positively electrified air would 
leave it with more of positive electricity than it had before it 
lost water from its composition, Several times within the last 
thirty years ] have made imperfeet and unsuccessful attempts to 
verify this hypothesis by laboratory experiments, and it stil] 
remains unproved. But |] aim much interested just now to find 
some degree of observational confirmation of it in Elster and 
Ceitel’s large and careful investigation of the electricity produced 
in an insulated basin by rain or snow falling into it, which they 
described in a communication published in the Sztszxzesberichte 
of the Vienna «Academy of Sciences, of May 1890. They 
find generally a large electrical efivet, whether positive or 


‘ Negative, by rain or snow falling into the basin for even so short 
ti. The strong positive eleetricity, which, as described in | 


a time as a quarter of a minute, with however, on the whole, a 
preponderance of negative electrification. 

$14. But my subject this evening is not merely natural 
atmospheric electricity, although this is certainly by far the most 
interesting to mankind of all hitherto known effects of the 
electrification of air. IT shall conclude by telling you very 
briefly, and without detail, something of new experimental results 
regarding eleetrification and diselectrifieation of air. found 
within the last few months in our laboratory here by Mr. 
Maclean, Mr. Galt, and myself. We hope before the end of the 
present session of the Royal Society to be able to communicate 
a sufficiently full account of our work. 

§ 15. Air blown from an uninsulated tube, so as to rise 
in bubbles through pure water in an uninsulated vessel, and 
carried through an insulated pipe to the electric receiving 
filter, of which } have already told yon, gives negative electricity 
to the filter. With a small quantity of salt dissolved in the water. 
or sea water substituted for fresh water, it gives positive electricity 
to the air. There can be no doubt but these results are due to 
the same physical cause as Lenard’s negative and positive 
eleetrifieation of air by the impact of drops of fresh water or of 
salt water on a surface of water or wet solid. 

§ 16. A small quantity of fresh water or salt water shaken 
up vehemently with air in a corked bottle electrifies the air, fresh 
water negatively, salt water positively. A ‘* Winchester quart * 
bottle (of whieh the cubie contents is about two Htres and a 
half), with one-fourth of a litre of fresh or salt water poured into 
it, and closed by an india-rubber cork, serves very well for the 
experiment. After shaking it vehemently dll the whole water is 
filled with fine bubbles of air, we leave it till all the bubbles 
have risen and the liquid is at rest, then take out the cork, put 
ina metal or india-rubber pipe, and by double-acting bellows, 
draw off the air and send it through the cleetric filter. We find 
the electric effect, negative or positive according as the water is 
fresh or salt, shown very deerdedly by the quadrant electrometer : 
and this, evenif we have kept the bottle corked for two or three 
minutes after the liquid has come to rest before we take out “the 
cork and draw off the air. 

§ 17. An insulated spirit lamp or hydrogen lamp being con- 


* “ Electrostatics and Magnetism,” avi. § 287. 


7O 


nected with the posinve or with the negative terminal of a little 
Voss electric machine, its fumes (products of combustion mixed 
with air) sent through a block-tin pipe, four metres long, aud 
one centimetre bore. ending with a short insulating tunnel of 
pearatnn and the electric filter, gives strong positive or strong 
negative electricity to the filter. 

$18. Using the little biscuit-canister and electrified needle, 
as described in ‘tour communication” * to the Royal Society ** On 
the Diselectrification of Air.” but altered to have two insulated 
needles with varied distances of from halfa centimetre to two or 
three centimetres between them, we find that when the two 
needles are kept at equal differences of potential positive and 
Negative, from the enclosing metal canister. little or no clectrifi- 
cation is shown by the electric filter ; and when the differences of 
potential from the surrounding metal are uneqnal, electrification, 
ef the same sign as that of the needle whose difference of 
potential is the greater, is found on the filter. 

When a ball and needle- point are used, the effect found depends 
chiefly on the difierence a potentials between the needle-point 
and the surrounding canister, and is comparatively little affected 
by opposite electrification of the ball. When two balls are used. 
and sparks in abundance pass between them, but little electricity 
is deposited by the sparks in the air, even when one of the halls 
is kept at the same potential as the surrounding metal. [The 
communication was illustrated by a repetition of some of the 
expermments shown on the occasion of a Friday evening lecture t 
on Atmospheric Electricity at the Royal Institution on May tS, 
1860, in which one half of the air of the lecture-room was 
electrified positively, and the other half negatively, by two 
insulated spint lamps mounted on the positive and negative 
conductors of an electric machine. } 


(2) “ON THE THERMAL CONDUCTIVITY OF ROCK 
ANTE WOH) TTRIEIRIENS T° ULB AY UTE R Sa OLS) Big) 
Experiments by Lord Kelvin and = Mr. Erskine Murray 
were described. and the apparatus used in them was shown, by 
which it was found that the thermal conductivity of specimens of 
slate, sandstone, and granite is less at higher temperatures than 
at lower for each of these rocks. The last tested was Aberdeen 
yramte, for which experiments of fairly satisfactory accuracy 
showed the mean conductivity for the range from 146° C. te 215 C. 
to be $6 percent. of the mean conductivity in the range from 
31 OC. to 46 C. They hope to send a communication to 
the Royal Society describing their work before the end of the 
resent session. KELVIN. 
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Oxtrorp, Mr. D. k. Vike. of the Charterhouse, has been 
elected to an open Exhibition in Natural Science at Jesus College, 
and Mr. LL. ©. WW. Brigstocke, of Tlaverfordwest) Grainmar 
School, his been elected to a Welsh Foundation Scholarship in 
Natural Science at the sare College. 

pen Scholarships and Ealibitions in Natural Science have 
been anneunced for competition at Merton College, New College, 
Magdalen College. and Corpus Christi College. Particulars 
may be obtamed on application to the Dean in anv of these 
Colleges. : 


CAMERIDGE. = The Walsingham Medal for an original mono- 
graph oon a botanical, geological, zoological, or physiological 

Hject will be awarded in the Michaclmas Term. Essays are to 
be entte Prof. Newton by Detober ro, IS95. Candidates must 
Ie BoASs not of standing: to take the VEAL degree. 

The subjert fer the Adams Prize of 1897 is connected with 
Functions, Tt is set forth in the Cnrrer ty Neporter 
for May ty MS ae isof the value of about £107. Tt is open 
toall pradwates of the University. Essays are to be sent te the 
Vie OChutellir by December 10, 1896. 


Deseel s 


Trt \ tation of Technical Tnstitutions has endeavoured ta 
nibyee the Ss ratod Art Department to discontinue the exan- 
Meton ue holdin pean alinerganie and organic chenustry, 
ani] teawrd atendibee vrants ter instruction in those subjeets, 


the ageount for h erinteto he depentent npen the report of 
the Department je ters on the efhereney ef the equipment 
heel vehi. They 


ochition has received a reply to the effect 
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that itis not possible for the Department to comply with their 
request. A new syllabus for practical inorganic chemistry 
will appear, however, in the forthcoming edition of the Science 
and Art Directory, and there seems little doubt that the instine- 
Hon Will be so arranged in it as to make it possible to coordinate 
more closely the laboratory and lecture work in that subject, and 
afford the same latitude to teachers as is given by the new 
Regulations for Organised Scicuce Schools. 


SOLA NT SAG ISP a Ade Se 

American fournal of Mathematts, vol, xvii. No. 2 (Baltimore, 
April 1895).—.\ methed for calculating simultaneously all the 
roots of an equation, is a paper by Dr. E, McClintock, which 
was read before the American Mathematical Society on August t4 
and October 27, 1894. It opens with the application to an 
example employed by Spitzer and by Jelinek. The calculations 
of these mathematicians can only be done for a pair of roots at 
a time, and that with considerable difficulty. Vhe method em- 
ployed by our author is fairly facile. Very little has hitherta 
been done in the direction of this memoir, which is one of great 
value in the subject of algebraic equations. The writer discusses 
eleven examples at length, the highest degreed equation being 
one of the sixth degree in .x.--Sur Je logarithme de Ja fonction 
gamma, by Hermite, is a note upon Raabe's integral, in con- 
tinuation of an article in the Wash. otunalen (41, p. §8t).— 
Sur la pression dans les milieux didlectriques ou magnetiques, 
by Prof. 1. Duhem, corrects an error in his ‘¢ Legons sur [Elec- 
inicité et le magnetisme.” and is a valuable working out of the 
theory of the pressures, initiated by Clerk Maxwell, and further 
improved by von Helmholtz, Kirchhoff, and other writers. “The 
number closes with an article on ternary substitution-groups of 
finite order which leave a triangle unchanged, by H. Maschke. 
This paper is complementary to C. Jordan's ** Sur Tex equations, 
differentielles lineaires a integrale algébrique,” and ‘*Sur la 
determination des groupes d'ordre fini contenues dans le groupe 
lineaire.” 

Lettschrift fiir wissenschaftliche Zoologic, BA. Vix. Weft 1. 
Prof. A. RK. von Ileider gives a detailed description of a new 
Actinian (Zoanthus chrerchie) oltained during the cruise of the 
Vettor Pisant,  Vrof, A. Worotnetfl describes the embryonic 
development of Sa/pa democratica, According to hin the 
folliele-cells do not play the important part m the development 
of Safpz which Salensky attributed to them, nor do they form a 
temporary scaffolding for the blastomeres, as stated hy Brooks. 
The embryo is built up of blastomeres in the normal manner, and 
embryonic layers are present with the same significance as in 
other groups. “The cleaca is formed by the union of endodermal 
diverticula, and the pericardium develops as an outgrowth of the 
pharynx. -Vrof, W. Schimkewitsch writes upon the structure 
and development af a species of Dinophrfies living in the White 
Sea, near the Solovetzki laboratory, The twofold affinities of 
this interesting type, en the one hand with the .Annelids, and on 
the other with the Notifers, are succinetly stated. ~ Trot 
Vejdovsky writes upon the sexual apparatus of /aanbrrculus 
sartegatus. Dr. Slontgomery deals fully with the anatemy of a 
new type of Nemertine (Slrehostemma Eilhardt) Wiscovered in 
fresh-water aquaria in the Berlin Zoologieal Institute. Dr. Me Kim 
deseribes the nephridial funnel apparatus of Aerido, 


SOCHS THIS HIND) ACD ISNTISS. 
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Royal Society, Maich tS. The Rev. Prof, Flint, Vice- 
President, in’ the chair. lroef. Crum: Brown communicated a 
paper. by Miro Ke Fairbairn and hunself, on the action of sedium 
mercaptide on dibrovwmalonic ether. Crof. J. C. Ewart com- 
municated paper, by Mr. I. J. Cole and himself on the daisal 
branches of the cramaland spinal nerves in’ elasmobranehs, = 
Dr. Vraquair read a paper on phosphorescent: sandstones, = 
Prof, Tait read a note on the electromagnetic wave-surfaee, 

April, Sir Douglas Maclagan, Vresident in the chair. A 
paper, by the Duke of Argyll, on the ghieiation of two glens, 
was read. “Phe glens are Glenaay and Glenshira. The usual 
explaination of the phenomena of glaciation as observed 1m 
the West Highlands is that the glaciation was caused by an 
enormous ice-cap covering the whole country. Lis Caace does 
nat consider that the phenomena can be so explained, Rocks 
are found which are striated and smoothed on one side, while the 
other side remains rough,  Tsolated blocks, without striation, 
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are found in positions where they could not have been placed 
except by the agency of floating ice-floes. Ile considers that 
the marks of glaciation were caused by ice-floes, driven by strong 
north-east and south-west currents, in a sea whose surface 
reached a level on the land of from 1500 to 2000 feet over the 
present level. The two glens run nearly parallel in a north- 
easterly direction, and are separated by a range of hills and 
moors not much more than two miles broad. Vhe rocks of 
both belong to the same geological formation, and yet the glens 
are entirely dissimilar in appearance. Glenshira has smooth, 
regular slopes, with a smooth level bottom ; Glenaray is a typical 
highland glen traversed by a rapid river with a rocky bed and 
three waterfalls, and exhibits strong glaciation. His Grace cloes 
not consider that an ice-sheet, operating over the whole country, 
could account for these differences. Neither does he consider 
that local glaciers could have produced the effect. for such a 
glacier must have been formed on the slopes ot Ben Loy and have 
flowed down Glenshira. On the other hand. Glenaray terminates 
in a low pass 480 feet above sea-level, while Glenshira is closed 
in by ridges 2000 feet in height. The former was therefore open 
to the action of floes, while the higher peaks would shelter the 
latter. 

April 17.—Sir Douglas Maclagan, President, in the chair. 
Prof. Flinders Petrie gave a lecture “‘ Ona New Race in Egypt.” 
deseribing the result of his work in Egypt during the last season. 

” Parts. 

Academy of Sciences, May 6.—M. Marey in the chair.— 
The zoological work of James Dana, by M. Blanchard. The 
main outlines of James Dana's work are sketched from a 
zoologist’s point of view. Keference is particularly made to his 


work on the geographical distribution of zoophytes, on cural reefs 
and islands, on animal distribution with reference to depth and 
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compensating pressure and molecular weight is considered. 

Closed isothermal cycles, reversible and maintained in equilibrium 
by gravity, hy M.A. Ponsot. Observations on the project of a 
balloon expedition to the Aretic regions put forth by M.S. .4. 
Andrée, by M. Gaston Vissandicr.— Researches on mercurous 
sulphate, nitrate, and acctate, by M. Raoul Varet. The heats of 
formation from their elements taken in their actual states are : 
for 1lgp SO, sol. +175 Cal.; for Igy (NO g)g 211, O sul. +09%4 
Cal.; and for Hg, (C,H,0,). sol. + 202°1 Cal.— On the presence 
of chitin i the cellular membrane of mushrooms, by M. Eugene 
Gilson. Chitin has been found in all the fungi examined, taking 
the place and fulfilling the functions of cellulose in phanerogams 
and cryptogams. The experimental evidence concerns .\garicus 
campestris, \manita muscaria, Cantharellus cebarius, 11ypholoma 
fasciculare, Polyporus officinalis, Polyporus fumosus. Russula. 
Boletus, Trichulona, Bovista, and Claviceps purpurea.— Com- 
parative study of the ‘‘appareils odorifiques”’ in the different 
groups of _Heteropterous llemiptera, by M. J. Kuinckel d’Her- 


, culais,—Overlap of the Jurassic beds in the massif of the Vendée, 


temperature in the sea, and on Crustaceans.—The mineralogical | 


an geological work of James Dana, by M. Daubrée. A very fu!l 
account is given of the chief points in Dana’s geological work, 
special reference being made to his publication of a ** System of 
Mineralogy.” and his ‘* Manual of Geology.”—The work of M. 
Carl Vogt, by M. Imile Blanchard.—Researches on the cerite 
earths, by M. P. Schutzenberger. Whe author establishes the result 
that in cerite, cerium oxide is accompanied by small quantities of 
another earth of a metal with somewhat lower atumic weight, 
which is capable of being oxidised like cerium oside, and of 
which the sulphate ts isomorphous with that of cerium, and gives 
insoluble double sulphates with alkaline sulphates. The 
caletned higher oxide is of reddish-brown colour, even without 
presence of didymium.—Action of fluorine on argon, by M. 
Henri Moissan (sve Notes, p. 61). Systematic application of 
the potato to the feeding of cattle, by M. Aime Girard. 
The results are reported of experanents on the feeding of 
cattle and sheep, both quantity and quality of meat obtained 
being considered. The best results were obtained with 
given proportions of cooked potatoes and hay, a very 
superior article being obtained yielding high profits.— Report on 
the table of triangular numbers of M. Arnandeau.—On the orbit 
of the 1771 comet, by M. Bigourdan. .\ re-examination of 
the original manuscript of Saint-Jacques has allowed the dis- 
covery of an error made by Burckhardt in reducing observations 
of this comet. The result of a preliminary recalculation of the 
observations allows the definite rejection of a hyberbolic orbit, 
and renders it very probable that the orbit is an cllipse of 
cecentricity 0-998, — very algebraical condition imposed on the 
movement of a body is realisable by means of an articulated 
system, by M. G. Neenigs. ©n the use of a fourth dimension, 
by M. de la Rive. On fluted spectra, by Prof. Arthur Schuster, 
A discussion of the different interpretation of phenomena by the 
author and M. Poincaré. In conclusion, the author is unable to 
doubt the justice of M. Gouy’s view, that the regularity of the 
vibrations, shown by the observations of Fizeau and Foucault, 
dovs not exist in the luminous movement, but is produced by the 
apparatus used.~ Unequal absorption of dextrorotatory and 
levorotatory circularly polarised light in certain active substances, 
hy M. A. Cotton. This unequal absorption is indicated by the 
conversion of a plane polarised ray into an elliptically polarised 
tay by passage through substances such as the coloured metallic 
tartrates. The method of measuring the effect is indicated and 
results promised in a further communication.—On the freezing 
of solutions at constant temperature, by M,. Sarrau.  Solidi- 
fication is produced under pressure so that no lowering 
of the freezing point occurs, the connection between the 
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by M. Fred. Wallerant. Influence of de-oxygenated blood, and 
of some poisons, on the contractility of the lymphatic vessels, by 
MM. L. Camus and I. Gley.—On the scarlatinous strepto- 
coccus, by M. Ad. d°Espine.—The manuring of vines and 
quality of the wines, by M. A. Miintz. The supposed deleterious 
action of manure on the quality of wine produced from the 
dressed vineries has no substantial foundation in fact. 


BERLIN, 


Physiological Society, April 5.—Prof. H. Munk, Presi- 
dent, in the chair.—Prof. J. Munk had investigated the excre- 
tion of mineral waste during Prof. Zuntz experiments on the 
effects of excessive exercise on metabolism. (See NATURE, vol. 
li. p. 503.) He found that the urinary output of sulphur was 
increased in correspondence with the increased proteid meta- 
bolism, the excess taking the form of sulphuric acid, not of 
ethereal-sulphates. Phosphorus and potassium were also simi- 
larly increased, and since neither of them are normal constituents 
of proteid, their greater excretion denoted some destruction of 
other tissues. This view was confirmed by the increased excre- 
tion of hme, which further points to a possibly greater metabolisin 
of bone-tissue during the exercise. Dr. Treitel had carried out 
observations on the perception of the vibrations of tuning-forks 
ly the skin, and had found that the sensibility varied in different 
parts of its surface, and did not correspond with that for the per- 
¢eption of mere touch or localisatian.— Dr. Schultz demonstrated 
the contraction of single bundles of unstriated muscle-fibres on a 
preparation made from the muscular coat of a frog's stomach. 
The fibres could be seen to slowly contract on electric stimula- 
tion, relaxing equally slowly after the stimulus had ceased. 

Meteorological Society, April 2.—V’rof. Ifellmann, Presi- 
dent, in the chair.—I)r. Less spoke on the various types of 
winter weather. dealing in detail with the five types established 
hy Teisserenc de Bort as depending on the distribution of Laro- 
metric maxima and minima over the Atlantic Ocean and 
Europe. Ile added ta these a sixth type of mild and squally 
weather which most usually follows after other types of warm 
winter weather. He pointed out that the winter just past could 
for the most part not be included under any of the above six 
types. 

Physical Society, \pril 26. ~ Prof. Schwalbe, President. in 
the chair.—Dr. Pringsheim gave an accaunt of his experiments 
on the electric conductivity of heated gases. Ina Chamotte-tube 
closed by brass caps the various gases, such as air, hydrogen, 
and carbon dioxide, were heated to a temperature of 700 to 
goo’ C. The electrodes consisted of cirenlar dises of platinum 
capable of being placed at varying distances from each other. 
A current of 1°6 to 10 volts was passed through the gases, and 
all the results obtained by Becquerel in 1853 were confirmed. 
As the electrodes were separated from each other the deflection 
of the galvanometer became less, and with constant distance 
between the elcetrodes the current became less the longer it 
flowed. This fact lec to the suspicion, verified by experiment. that 
polarisation was here playing a part. On breaking the primary 
current. the polarixition of the electrodes was quite perceptible 
for a full half-hour, The speaker concluded from the above 
that condiction in hgated gases is an electrolytic phenomenon. 
and intends to carry on his researches, using more carefully 
purified gases and a trustworthy pyrometer.—Dr. du Bois re- 
ported on a paper presented by Prof. van Aubel, dealing with 
Mall's phenomenon as investigated on thin layers of bismuth 
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depasited electrolytically. It appeared that when? the deposit 
was made from nitrate of bismuth the phenomenon wis as 
marked as it is with cast plates of the metal, whereas when 
deposited from the tartrate the phenomenon was either extremely 
feeble or non-existent. The asyninetry of the phenomenon on 
reversal of the magnetic ficlkd was explained by the author as 
due fs the intluence exerted by the magnetic field on the electric 
eonductivity of the metal, Te further regarded the difference 
in behaviour of the metallic film ay precipitated, on the one 
hand, from the nitrate, and on the ather, from the tartrate or 
eltrate, as duc to the fact that in the case of the latier salts the 
hismuth is mixed with carbon, whereas in the case of the nitrale 
the metal is deposited in a pure state. 
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HEIR NUETR. TORN SOS VPN, 

The Sctentific and Technical Papers of Werner von 
Siemens. ‘Translated from the second German edition. 
‘Two (Lendon: John Murray, 1892 and 
1895. 

HES two large volumes form a complete history of 

the work of Werner Siemens, and give a very vivid 
impression of his unceasing activity. In addition to build- 
ing up one of the largest commercial houses on the con- 
tinent. and by his inventions and discoveries materially 
assisting in almost every step which, during the last fifty 
years, has been made in the application of electricity to 
the serviee of man, he has found time to conduct long 
researches on subjects unconnected with his technical 
work, and, particular y in his later years, has written 
several important papers on meteorology. It is chiefly, 
however, in connection with clectro-technology that the 
name of Siemens is famous, for it is this subject that 

Werner Siemens in Germany, and Sir William Siemens in 

England, have made particularly their own. 

The first of the volumes under notice contains the 
“scientific” papers, while the second contains the tech- 
nical ones; the papers in either volume being arranged 
in chronological order. The distinetion drawn between 
the scientific and technical papers is more apparent than 
real, for in most of the papers included under the first of 
these heads it is very evident that the investigations were 
suzvested by some difficulty met with in practice, or were 
undertaken with a view to some practical application. 
Henee it is questionable whether it would not have been 
better to keep all the papers together, arranging them in 
chronological order, so as to render the relation between 
the experimental or theoretical investigation and its prac- 
tical application more obvious. 


volumes. 
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The first paper in chronological order is a note on “an - 


application by Second-Lieutenant Werner Siemens for a 
patent for a process of dissolving gold by means of the 
galvanic current, and for gilding by the wet method.” 
Mthough no complete aecount is given of the method 
employed, this note ts of interest for two reasons. In the 
first place, the experiments which led to the discovery of 
this method of clectro-gilding were made in a cell at the 
citade) of Magdeburg, in which place, on account of his 
participation in a duel, young Siemens was at the time a 
prisoner ; the chemicals and apparatus employed being 
procured and smuggled into the fortress by a friendly 
chemist of the town. In the second place, it was the sale 
of the patent rights in this invention in England which 
supphcd the brothers Werner and William with the 
necessary funds to carry on their experiments, and so 
helped to Jay the foundation of the important firms of 
Siemens and Halske in Germany, and Siemens Bros. in 
England. 

Although stil in the army, Werner Siemens continued 
his scientific experiments. the next discovery of im- 
portance having referenee to the insulation of electric 
wires with gutta-percha. When the newly-discovered 
substance, yutta-percha, was first put upon the English 
market, William Siemens sent a specimen to his brother, 
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who, being at that time engaged in an attempt to discover 
a practicable method of insulating underground telegraph 
wires, immediately proceeded to try if this substance was 
suitable for the purpose, and found that even a thin layer 
when freed froin moisture possessed sufficient insulating 
power, In addition, the property which gutta-percha 
possesses of becoming plastic and sticking together when 
heated, appeared to remove the difficulty of making sound 
joints between the separate pieces of the covering. At 
first a hot gutta-percha strip was pressed round the wire 
by means of grooved rollers, and cables insulated in this 
way were used on a short underground telegraph line 
between Berlin and Gross-Beeren, as well as for the sub- 
marine imines, the first of their kind, which Siemens laid 
down for the defence of Kiel harbour. It was found, 
however, that the method of covering was defective, since 
the material rolled round the wire often did not stick well 
together. In order to overcome this difficulty, Siemens, 
in conjunction with his future partner, Halske, invented a 
machine by means of which gutta-percha could be con- 
tinuously pressed round the wire without any seam. The 
plastic gutta-percha is in this machine forced into a 
inetal box having a number of holes drilled through two 
opposite sides ; the holes on the lower side being of such 
a size as to just allow the passage of the uncovered wire, 
while the holes on the upper side are the size of the 
finished insulated wire. The wires pass through the lower 
narrow holes into the space filled with hot gutta-percha, 
and come out through the upper holes covered with a 
uniform and seamless coating. 

In consequence of the perfection with which wires 
could be insulated by this new method, Siemens was 
employed in designing and laying the Prussian State 
tclegraphs, and in this connection devised a method for 
testing the perfection of the insulation during the manu- 
facture of the cable, and also a system of tests for localis- 
ing the position of any “faults” which might occur after 
the cable was buried in the ground. While superintend- 
ing the laying of the Red Sea cable, these systematic 
tests were further elaborated by Siemens, and the success 
whieh attended the laying of this cable, as well as the 
numerous others laid by his firm, may be traced in a 
great measure to the severe and continuous testing to 
which the cables were subjected during the process of 
manufacture and the subsequent laying. 

In practically all the earlier telegraph lines of the 
Prussian telegraphs, underground conductors were em- 
ployed, since Siemens considered they were better than 
overhead conductors, being less liable to malicious or 
accidental injury. In addition, they are unaffected by 
the atmospheric electricity, which in a dry climate often 
renders the overhead lines unworkable. Although these 
underground lines were in after years a source of con- 
stant trouble, on account of the frequent break-downs, 
attributed by Sicmens to careless and defective repairing, 
yet their use ied him to two very interesting discoveries. 
In the first place, he found that an underground cable 
acted like a large Leyden jar, the copper conductor form- 
ing the inside, and the moist earth the outside coating. 
On this account, it was found necessary to design special 
apparatus to work satisfactorily through these -under- 
ground lines, and the practice obtained in designing such 
instruments must have stood him in good stead when he 
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came to deal with submarine cables, in which the same 
capacity effect is met with, The second point was the 
observation that very strong earth currents—-that 
electric currents through the crust of the carth ~were 
produced whenever the aurora borealis was visible. 

There is one paper which, although it is included in 
the first volume, certainly describes a rather amusing 
practical application of electricity. Werner Sicmens, 
with a party of friends, had ascended the Chenps pyramid, 
and after reaching the top they noticed that the wind, 
which had been continually increasing in strength, was 
raising the sand of the desert with a continuous whirling 
motion. “When uw had arrived at the highest step we 
noticed a whistling noise, which | ascribed to the in- 
creasing violence of the wind, The .\rabs, who were 
squitted around us on the nearest steps, sprang up 
suddenly with the ery *ChamsinJ and held up their fore- 
finger in the air. There was now a peculiar whistling 
noise to be heard, similar to that of singing water. We 
thought at first that the Arabs were uttering this sound, 
but ] soon satisfied myself that it also took place when 
1 stood upon the highest point of the pyramid and held 
up my own forefinger in the air. There was also a shght, 
hardly perceptible, prickling observable on the skin of 
the finger which was opposed to the wind. 1 could only 
explain this fact, observed by all of us, as an electrical 
phenomenon, and such it proved to be, When TF held 
up a full bottle of wine, the top of which was covered 
with tunfoil, | heard the same singing sound as when 
the finger was held up. At the same time Jitle sparks 
sprang continually from the label to my hand, and when 
I touched the head of the bottle with my ether hand, 
1 received a strony electric shock. It is clear that the 
liquid inside the bottle, brought into metallic connection 
with the metallic covering of the head of the bottle 
through the damp cork. formed the inner coating of a 
Leyden jar, whilst the label and hand formed the outer 
coating, When | had completed the outer coating of 
ny bottle by wrapping it in damp paper, the charge 
Was so strong that | could make use of it as a very 
powerful weapen of defence. After the Arabs had 
watehed our proceedings for a time with wonder, they 
came to the conclusion that we were cnyaged in sorcery, 
and requested us to leave the pyramid, As their remarks, 
when interpreted to us. were without etfect, they wanted 
to use the power of the strongest to remove us from the 
top by vielence. 1 withdrew to the highest point, and 
fally charged my strengthened flask, when the Arab 
leader caught hold of my hand and tned to drag me 
away from the position | had attained ; at this crideal 
inoroent | approached the top of my flask to within 
tnking distance of the tip of his nose, which might be 
about ro mm. The action of the discharge exceeded 
my utmost expectation, The son of the desert, whose 
nerves had never before received such a shack, fell on 
the yround as though struck by hyhtning, rushed away 
with aloud howl, and vanished with a great spring from 
our viemity, followed by the whole of his comrades. 
We had now a full opportumty of carrying out our 
experiments.” 


ts, 


Kefore 1860, when Siemens published his paper 
on oa reproducible unit of resistance, there was no 
Kenerally accepted unit, so that it was impossible 
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to compare the results obtained by any one observer 
with those obtained by any other, The need of 
such a unit is very well illustrated in one of the carly 
papers tn these volumes, where the unit of resistance used 
in an investigation is said to be the resistance of an iron 
telegraph wire 2 m.m. thick and 1co Russian versts long ! 
At the present day, with our well-defined systems af 
electrical units, it is almost impossible to imagine the 
difficulty and confusion which must have existed when re- 
sistances, to take one example, were stated in such terms 
as that mentioned above. It is true that Jacobi had 
previously proposed as unit the resistance of a certain 
copper wire in his possession, and had issued copies 
of this umt. These copies, however, varied so much 
one from another as to be quite useless for the more 
refined and accurate measurements which the previously 
mentioned tests for localisiny the faults in underground 
conductors rendered necessary. Weber also had pra- 
posed his “absolute” unit of resistance, but at this time 
no trustworthy experiments had been made 
embndy this “absolute” unit in a material resistance. 
Siemens was thus led to the adopuon of another arbitrary 
unit of resistance, and for this purpose chose the resistance 
ato C. of a column of mercury 100 can. long and having 
a cross section of one square millimetre. He employed 
mercury, since it can be comparatively easily prepared 
ina practically pure state, and being a liquid its molecular 
condition, and hence its resistance, does not alter with tine, 
as it was quite possible that of a solid metalic wire might 
do. ‘This unit, known as the Siemens unit, came into 
very general use, particularly on the continent, Never- 
thetess, the Paris Congress in 1881 decided to use as 
the international unit of resistance the nearest approach 
possible to Webers “absolute” unit, in erder to bring 
the resistance unit into agreement with the other electrical 
units. On this subject Siemens says :— 


sO as 0 


“It was certainly somewhat hard for me, that my 
resistance unit, arrived at with so much trouble 
and labour, which had, speaking generally, made the 
first comparable electrical measurements possible, then 
was employed for more than a decennium through- 
out the world and adopted as the legal inter- 
national standard resistance for telegraphy should have 
suddenly to be set aside with my own co-operation.” 
(Siemens was the German representative at the Paris 
Congress.) “But the great advantage of a theoretically 
established system of standards consistently carried out 
necessitated this sacrifice offered up to science and the 
public interest.” 


tne cannat help sympathising: with lim in this matter, 
for itis always hard to disown one’s awn offspring, 
particularly after they have had a comparatively long and 
brilliant career. 

Most of the earlier papers in both volumes deal either 
direetly or indirectly with telegraphy. In the remaining 
portions of cither volume, however, i very prominent 
part is played by papers and inventions in connection 
with the conversion of mechanical energy mto elec- 
trical energy. In connection with a form of magneto- 
electric machine, 46. one in which the magnetic tield is 

produced by permanent steel magnets, for use in tele- 

graphy, Siemens invented a form of armature, whieh 
has since heen known as the Siemens armature, ‘This 
, armature is shuttle-shaped and has an iron core, the cross 
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section being something like an H, and has the wire 
wound longitudinally in the two grooves. Wilde, who 
may be said to have taken the first step in the direction 
of the evolution of the modern dynamo, combined two 
machines with Siemens’ armatures, one a small magneto, 
the other a large machine with electro-magnets in place 
of the permanent steel magnets. The armatures of these 
two machines were rotated, and the current from the 


magneto was led round the electro-magnets of the other | 


machine. In this way, the magnetic field in which the 
armature of the large machine rotated, was very much 
stronger than it was possible to obtain with -permanent 
magnets. 


“ The technical knowledge of the production of electric 
currents by means of mechanical power had extended 
thus far,’ says Siemens, “ when I succeeded, in the autumn 
of 1866, in obviating entirely the need of steel magnets. 
The well-known fact that the electric current driving 
an electro-magnetic machine (motor) is considerably 
weakened by the induced currents produced in the wind- 
ings of the electro-magnets, made it appear probable to 
me that by driving a properly constructed electro-magnetic 
machine backwards, the slight magnetism remaining in 
the electro-magnets must be considerably increased since 
the induced currents are then produced in the same 
direction as those due to the existing magnetism. Ex- 
perience confirmed my conjecture. 1] called this new 
kind of current-producing machine dynamo-electric, as 
by it mechanical force is directly changed into electric 
currents, whilst the magnetism only appears as an inter- 
mediate product, not as the real source of the current 
produced.” 


Siemens communicated a paper on this new dynamo- 


electric machine to the Royal Academy of Sciences of | 


Berlin, on January 17, 1867. A few weeks later, William 
Siemens, at his brother's suggestion, communicated a 
paper to the Royal Society on this subject. This paper 
was read at a meeting at which Prof. Wheatstone, who, 
without knowing of Werner Siemens’ discovery, had been 
working at this question, read a paper embodying the 
same idea. Some time afterwards it became generally 
known that a provisional patent, which had been kept 
secret, and which also covered this invention, had been 
issued to the Brothers Varley in December 1866, 

It appears, therefore, that several people hit upon what 
may be called the dynamo principle almost simultaneonsly. 
From the fact, however, that Siemens was the first to publish 
the discovery, according to the usually accepted principle 
introduced by Arago, there seems no doubt that his claim 
for priority is justified. 

This claim for priority with reference to the invention 
of the dynamo is made again and again in several 
addresses, &c., in the second volume. As most of these 
papers are mere repetitions, one of another, it is very 
doubtful whether any good purpose is served by printing 
more than one, since the reader becomes very tired of 
being taken over the same ground several times. 

At the end of the second volume there are a number of 
patent claims, &c., for meters to measure electrical 
energy. The demand for such a meter, which should 
combine accuracy with a moderate cost, arose directly the 
supply of electric current for lighting and power purposes 
became at all general. Such a demand in connection 
with any electrical subject was always for Werner 
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Siemens almost a mandate, and he at once devoted a 
good deal of time and attention to supplying this want. 

The chief interest of most of the papers 1s, no doubt, 
historic ; the two last of all, however, have a special 
interest at the present moment in this country. They 
form an appendix to the second volume, and have refer- 
ence to the foundation by Werner von Siemens of the 
Physico-Technical Institution at Charlottenburg. The 
reasons given by Siemens for the foundation of such an 
institution in Germany apply to the case of our own 
country at the present day, for we are still without such 
an institution, though, through the munificence of Dr. 
Ludwig Mond, the region of usefulness of the Royal 
Institution is to be extended in this direction. Siemens, 
during his long and successful career, had noticed that 
although the general standard of scientific education was 
probably higher in Germany than in any other country, 
the result was to produce not so much scientific workers 
and discoverers as teachers. 


“ Scientific investigation,” he says, ‘itself is nowhere a 
life voeation in the State organisation, it is only a per- 
mitted private business of the learned besides their 
vocation, teaching business. ... lt must, however, be 
pointed out as a waste of national strength, that highly 
gifted inquirers, talents such as only seldom come to 
light, are heavily burdened with professional (? profes- 
sorial) labours, which others would perhaps perform even 
better, and are thereby in great measure withdrawn from 
science itself, to which they would bear incalculable 
service if they could give themselves up entirely to it. 
But it is a still greater pity that so many talented and 
highly-cultured young students find no opportunity to 
carry out scientific work. The unfortunate consequence 
in most cases is that scientific labours which would 
animate and fructify whole domains of life, remain un- 
done, and that, in the struggle for existence, talents do 
not develop or fall to the ground unrecognised, which 
under more favourable circumstances would have been 
able to perform great things to the honour and to the 
material advantage of the country. It is to be feared 
that the advantage ... of better scientific instruction 
and of more widely-spread scientific culture, will soon be 
lost... if it is not supported by State organisations. 
These organisations would have to fulfil.a double purpose, 
to advance scientific inquiry generally and to aid industry 
by means of the solution of scientific technical problems 
and questions which are essential to its development. 
... In order to make clear the great importance which 
such an institution, well supplied and liberally endowed, 
would have on the development of industry, a short 
retrospect of the history of this development is quite 
sufficient. We see this everywhere associated with per- 
sons and institutions, where it was possible by specially 
favourable conditions that scientific researches went 
hand-in-hand with their technical applications. The 
scientific light, which in consequence led technical com- 
binations and methods, gave such institutions such a 
preponderance over others that the cost of experiments 
was not only covered by the higher commercial results, 
but also whole branches of industry were radically trans- 
formed by them, and new ones of great importance 
created... . This combination is most easily realisable 
in chemical manufacture. . . . More unfavourable ts, how- 
ever, the position of the trades depending on mechanical 
bases. Exact physical experiments demand much more 
costly instruments and specially-prepared rooms. ... If 
the State, therefore, confines itself as heretofore only 
to looking after instruction, the mechanical crafts 
necessarily lag behind the chemical in their develop 
ment.” 


/ 


Thus spoke Werner Siemens, a man who, by his long 
and eventful life, was specially qualified to speak with 
authority on this subject, and the results which have, 
during the few years of its existence, already been 
achieved at Charlottenburg are proving him a true 
prophet. 

In conclusion, we may say that these volumes will be 
found most interesting, not only on account of the insight 
they zive reyarding the development of the electrical 
industry, but also on account of the interesting personality 
which pervades the whole. We VAS, 


sl TMOSPITIERIC PRESSCRE OF THE WORTTE 
ATLANTIC OCEAN. 

Reépartition de la Pression Atmospheérique sur [Océan 
tantique Septentrional, apres les Observations de 
1870 «a 1889, aveo da Direction Moyenne due Vent sur 
les Littoraux. Par le Capitaine G. Rung. Copen- 

1894.) 

a. Adlas. showing the monthly and annual atmo- 

spheric pressure and prevailing winds over the 

North Adantic and connected seas, is a tine example 

of cartography and typography. The monographs for 

this and the other oceans have gencrally dealt’ only with 

February, May, August, and November; but this work 

presents us with the results for each of the twelve months, 

and for the year, on a mean of the twenty years from 

1870 tH 188g. 

The really heavy part of the work carried out by 
Captain Rung has been the calculation of the monthly 
means from the nine years’ daily weather charts of the 
Danish and German meteorologists from December 1880 
to November 1889, including the similar charts of the 
Metcorological Counei for the year cnding August 1883, 
This has been done for cighty points over the ocean 
between lat. to and 77 30° N. and between long. 25° E. 
and So W, 

It being desirable that the discussion should cover a 
longer pertod than nine ycars, the twenty years ending 
with 1889 were adopted, these years bemp selected with 
the view of uulising the fifteen years means 1870 84) 
for this part of the globe which have been published 
m Buchan’s “ Challenger Report on Atmospheric Circula- 
tion,’ thus preatly facilitating the inquiry. The means 
for the subsequent five ycars were independently worked 
thereafter combined with Buchan'’s to make 
EX step was to 
usual method of differentiation, the nine 


hapen: 


out, and 


up the twenty years’ means. The 
bring. by the 
years means of the occan stations to approsimate means 
for the 


ealenlated torminety (wo coast ar lind stations surrounding 


twenty years. “Table iv. gives the means thus 
the ofean, and “Table vy. for the cighty oeean stations, 
The mean directions of the wind have been calculated 
for the stations in Denmark and its colonies ; hut for all 
other the data have heen taken svmpliater from 
the “Chath ner Ke perrt 
the inquiry in the 


tation 
It might materially have aided 
northewestern part of the ocean it 
and ciarecbon had been caleu- 
lated and given for the Labrador tatiens at llotfenthal, 
Zoar, Naim, Ohak. Webron, and Rama, the observations 
at beh have been pubhshed fram 1882 to r88o. 
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The monthly and annual means for the cighty ocean 
stations, and the charting of the results on the thirteen 
maps. constitute the novel part of Captain Rung’s work, 
and must be regarded as a substantial addition to our 
knowledge of the meteorology of the North Aduantie. 
This remark holds good emphatically as regards the 
northern half of this ocean, and for the five months from 
May to September. ‘Vhus, for these months, we hase 
now a more aceurate knowledge of the distribution of 
atmospheric pressure and of the prevailing winds north 
of lautude 60 than could have been obtiined from any 
work previously published on the subject. 

But such well-merited praise cannot be extended ta the 
working out of the results for the five winter months from 
November to March, An examination of the Danish 
and German daily weather-maps of the Atlantic of the 

snine years for these months shows that over the whole 
occan to the north of a line drawn from St. John’s, New- 
foundland, to Valentia, observations from a ship at sea 
is an event of extremely rare occurrence. “Phe con- 
sequence is that the monthly means for this important 
region, from which fresh information ts so desir- 
able, have been obtained wholly from die observations 
made at the land stations of this part of the ocean. 
Hence the results piven in the .\tlas cannot be regarded as 
a contribution to the meteorology of the ocean. In this 
Atlas, what strikes one at first sight as new fact is the 
disthibution of atmospheric pressure during the winter 
months from the south-west of Greenland reund by lece- 
land to north of Norway, particularly the three or four 
distinct arcas of pressure a little lower than prevails 
generally over this region, But a close cxamination of 
the daily weather-maps themselves suggests the idea the 
these three or four low-pressure systems may be no more 
than the outcome of an interpretation, made in construct- 
iny these datly maps, of the amount of pressure over the 
secan drawn from the pressure and winds observed at 
the land stations, the interpretation being made m the 
complete absence of Thus the 
observations made at the Greenland stations since 1840 


observations at sea. 


amply show that the winds on its coast are very greatly 
deflected from their true direction. as that would be deter- 
minced by the distribution of pressure, by the high pround 
Its in this connection that 
Labrador observations would have 


and valleys near the coast. 
a cliscussion of the 
come in so handy. 
Captain Rung has raised a side issue (o bis report in a 
discussion of the distribution of atmospheric pressure in the 
interior of Southern Scandinavia, where the Adias shows 
a singular local excess of pressure in the winter months, 
which excess 1s also plainly shown by his monthly ineans 
of the Norwepian, Swedish, and Danish stations, In 
looking Closely at this matter, it ts necessary to leave out 
of view the means for Dovre, Tonset, and Réros, which 
approach to, or execed, 2000 fect above the sea, their 
positions nol being suttable in discussing: small sea-level 
differences of pressure such as are here dealt with. We 
have calculated afresh the January means for all ouher 
stations not execeding 620 fect in height, for the same 
twenty years, and obtain a set of figures differing: widely 


from these published in the Adas, which give no coun. 
tenance to the idea of a local excess of pressure in 
winter over this region, ‘Vo test the matter in another 
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way, several means for the same stations for ten years 
each from the observations of the last quarter of a century 
have been calculated, with the result that none of these 
seric> show an excess, the only variation being such as 
appears in the isobars of thts region for 
January, and February in the maps of the “ Challenger 
Report.” Finally,on comparing the means for the twenty 
years given in the Atlas with those we have newly 
calculated, the strange result comes out that to the north 
of a line drawn from near Hernésand in Sweden, to a 
point fifty miles to the north of the Skaw, the pressure 
means of the Atlas are all in excess of the other means 
from 0030 inch downwards, whereas to the south of this 
line, the pressure means of the newly calculated stations 
are all in excess of those of the Atlas from o’o30 inch 
downwards. For now many years, this error has 
appeared in nearly all maps published on the continent 
showing the distribution of atmospheric pressure over its 
surface ; and it received greater currency by being 
adopted in 1887 in the Wetcorological Atlas, torming part 
of Berghaus Phystcal Adas, \t is probable that the error 
would never have appeared, if there had been established 
in Southern Seandinavia a truc high level Metcoro- 
logical Observatory, that is, an observatory situated on a 
peak such as we have in the Ben Nevis Observatory and 
the other high level observatories on the continent. 


OLR GOOLSAELE. 
Tert-book of Anatomy and Physiology for Nurses. Com- 
piled by D.C. Kimber. (London: Macmillan, 1895.) 


Tilts is a book of 268 pages on anatomy and physiology, 
written by a member of the nursing profession. The 
author states that the text 1s compiled from many well- 
known books, and that nearly all the illustrations are 
figures taken from standard works. On first taking up 
the book, we were surprised at the amount of detailed 
anatomy itis considered necessary to impart to nurses in 
the American training schools, and we are told that the 
scheme of the book has been practically worked out in 
class-teachiny. 
is conducted ina radically wrong way. In the first place, 
there are no directions for practical work anywhere in the 
book, Anatomy and physiology cannot be taught to any 
one without observation ; and with women entering so 
practical and serious a ’ profession as nursing, actual 
observation and simple experiments could be insisted 
upon and more easily carried out than with a class of 
school-girls. If the work is to be considered as a text- 
book only, it is far too ditficult to be put at once into the 
hands of a nurse : yet the author makes no statement about 
previous knowledge. “The descriptions given of structure 
and functions must surely be in many cases very difficult, 
if not impossible, for beginners to understand, for such 
deseriptions often consist of a few sentences shightly 
modified, apparently taken from full accounts found in 
well-known books. Such detached sentences alone, 
although correct enough in themselves, can lead to no 
proper understanding of the subjeet. Vhe book is 
burdened with much detailed anatomy, such as of the 
bones, museles, development of blood-vessels, which 
although possibly of use to nurses, would have better 
given place to a simple, clear, and connected description 
of the general structure and functions of the body. ‘The 
arrangement observed in the book is not yood, and some 
subjects are treated of in a wrong connection. For 
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/ eyeball are considered 


og 

instance, the disposition and action of the muscles of the 
in the chapter on muscles in 
general, as is also the action of the muscles of respira- 
tion, and these descriptions are conscquently inadequate. 


| There are mstances of anticipation of topics, strange 


December, | 


So far as we can judge, the class-teaching | 


sentences thrown in, which must be unintelligible until 


matters treated of later have been yrasped. In the 
chapter on the heart, the «author describes almost 
at onee the arrangement of the muscular fibres 
of the chambers, before even a general description 
of the organ is given, or the words auricle 


and ventricle defined ; in fact, the whole description of 
the heart should be much clearer, and the account of its 
action fuller and more accurate. !t would be easy cnough 
to point out some loose and erring statements, and one 
or two misprints 5 ; we are told, for instance, that water is 
produced “ when two molecules of oxygen unite with one 
of hydrogen.” It is far the best for nurses to learn the 
anatomy “and physiology they require from anatomists 


and physiologists, and nursing from nurses. The book, 
however, contains a full and excellent glossary. 
Calcareous Cements: thetr Nature and Uses. By G. R. 


Redgrave. ‘London: C. Griffin and Co., Limited, 
1895.) 
MANY valuable contributions to the wide hterature of 


cements have appeared from time to time im the engincer- 
ing and chemical journals devoted to the industries. 
Several of these are of foreign origin. 

The author of this work is to be congratulated on 
having collected, in a handy volume of pages, all 
the most interesting and important facts dealing with the 
history, manufacture, testing, &c., of * Caleareous Cements.” 

The volume is divided into sixteen chapters and eight 
appendices. The first three chapters arc devoted to a 
historical review of the subject. and then follow in 
systematic order chapters dealing with the various 
stages in the manufacture of Roman and Portland 
cements. 

Chapter viil. contains a short but accurate account of 
the researches of Fremy, Le Chatelier, and Landrin on 
the setting of cement. Vhe author has given to the 
subject of cement-testing its fullest importance; the various 
methods and appliances for determining the strength of 
cements are fully described, and the use of Unwin’s 
formula is clearly stated. The last chapter deals with 
different specifications for cement. In connection with 
this subject, the author deplores the want of a uniform 
and generally accepted system of cement-testing in this 
country ; and, in the hope no doubt of stimulating con- 
sumers and manufacturers to an agreement, he gives, in 
Appendix E, a full translation of the German standard 
tests. 

It is not encouraging to find that an industry which 
originated in England with the work of Aspdin and 
Smeaton is slowly but surely passing over to the con- 
tinent. ‘Phe annual production of cement in Germany 
equals that in England ; but that is not all, starting with 
raw materials of an exceedingly unfavourable character, 
Germany produces «1 finer and more reliable cement than 
that manufactured in England, and at no yreater cost. 
French eement is also, as a rule, superior to the English 
article, 

A figure of Scheibler’s, or any other form of calcimetcr, 
in the chapter on chemical analysis, due to Mr. Spack- 
man, would help te make the work more complete in 
itself; and Schumann's convenient apparatus for deter- 
mining the specific gravity of cement is not mentioned ; 
the cumbrous Keates’ bottle is alone described and 
figured. 

Vhe illustrations, thirty in number, are good, and the 
book is supplied with a very complete index. 
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[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Netther can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NAYURE. 
Vo notice ts taken of anonymous communications. ] 


The Origin of the Cultivated Cineraria. 


It appears to me that Mr. Bateson very imperfectly appreciates 
the nature of the problem of which he has hazarded what 1 
venture to think an ill-considered solution. 

In my last letter I pointed out briefly the grave objective 
difficulties which he had to face in substantiating his case. = 
Mr. Bateson is, by reputation, a serious ni uturalist, 1 think i 
was his duty to take up the challenge which 1] virtually en 
down to him, and deal with the points which | brought under his 
consideration. This he has not chosen to do, but falls back 
again upon his ** historical evidence” and his dialectic. 

Now 1 must confess that 1 am myself as mach bored 
I suppose most people must be with the * modern Cineraria, 
and T grudge the time demanded for the discussion of a point 
which ql bronght: forward as a merely incidental ilustration. 
lt may. however, be useful in saying all that T intend to say in 
teply to Mr. Bateson, to make a few general remarks on the 
whole subject. 

It is apparently the fashion nowadays for the younger biologists 
to undertake the reconstruction of the Darwinian theory. "The 
field is undoubtedly open, and postenty may safely be trusted to 
appreciate the value of their labours. But | cannot but observe 
that as:between them and the author of the theory, there is this 
difference. Mr. Darwin, as he has told us, spent the best part 
of his life in studying patiently and sifting critically a vast. mass 
of observation and fact. Ultimately he permitted himself 
to draw certain conclusions. The result is that if you take 
any statement which Mr. Darwin has put forward, you 
may feel assured that behind it is a formidable body of 
carefully considered evidence not likely to hie upset. 
With the modern writers on evolution, the position is 
exactly the opposite. They launch their theories gaily on the 
world, and on demanding their substratum of facts, one is told 
that that is a matter for future collection, TI myself am old- 
fashioned! enough to think that, of the two methods, that of Mr. 
Darwin is the sounder, the more scientific, and in the jong run 
the mere convincing. 

T have pointed out again and again the vast wealth of material 
for the scientific study of variation which is presented every day 
te the eyes of any one engaged in horticultural practice. The 
difficulty is that few persons possess either the scientific capacity, 
the patience, or the leisure for its profitable utilisation, We 


want, in fact, for the purpose a second Darwin, or at least a | 


VWerbert, : 

In his ** Variation of Animals and Plants under Domestica- 
Gen.” Mr. Darwin made a use which was remarkably effective 
of the observations made by ‘practical men” in horticultural 
literature. They served his purpose in establishing, as had never 
been done before, the samount and character of the variation 
which was pessible under artificial conditions, and therefore, by 
analogy, under natural, But this class of evidence appears to 
me wheatisfactory for the investigation of the further problem 
which is at the moment of supreme interest, the nature and laws 
of variation itself, T think that Mr. Darwin squeeze outof it all 
that at would profitably yield. Ane for this reason: the evidence 
is Met sgentihe that ts to say. it was never drasn up by persons 
Waving in view the requirements of scientiie exactitude. Those 
who gave it have been pressed into court ip a cause in’ which 
they never contemplated cugaging. “Vhis hay the merit of en- 
s@ring that their evidence is unbiassed, but it does net allow 
oft bemy: pushed further than what itis capable of proving, 

The @ fects of horticultural evidence may de illustrated ina 
variely of ways. Cie or two will suthee. Tn the first place, is 
the weakness of its nomenclature.  Horticuldarists are vet, for 
(he pet part, ohilled Lotenists, When they give a plant 
mame, at aw ampowsible to be sure that it ts what a technical 
Fetanet weald accept, Ho tsaes fone were reading the writings 
of a chemit, ad when he mentioned potassium, the doubt 
ocetirred as Mo whether at wis not Pthoun which was intended. 
Tide mot mean to imply any cemure on the horticulturists ¢ 
they ee name current at the moment which gre good enough 
for practical parpow's, Chough they wall not stand a erttical test. 
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But in after years no technical botanist would dream of accepting 
them as unimpeachable. 

Again, it has often been found that where remarkable hybrids 
have been recorded, it has been ascertained later that no cross 
has in point of fact been effected at all. Yet the original 
announcement will be quoted, and often has been as an undoubted 
evidence of the fact. 

1 arrive, then, at the conviction that if any profitable use is to 
be made of horticultural experience in the study of variation, the 
so-called historical evidence will have to be discarded. Every 
step of the investigation must be made under the actual eye of 
a competent observer, and nothing taken at second-hand. 

1 will now return to the Cineriia. The feral form had been 
long lost to cultivation, but some years ago it was reintroduced to 
Kew from the Canaries. Mr. Rolfe, a member of my scientifie 
staff, illustrated it in the Gardeners’ Chronicle in 1888, and 
pointed out the striking changes which it had exhibited under 
cultivation, These have subsequently interested me because | 
have been endeavouring to collect facts as to the rate of 
variation, 

Now Mr. Bateson, solely on what he calls historical evidence, 
still asserts, and in the face of the difficulties which | have pointed 
out that such a theory presents, that the modern Cinerania is of 
hybrid origin, Very well; Tet us assume that as a provisional 
hypothesis, Tow is it to be tested? It is easy to see from an 
analogous case. The horse and the zebra have been crossed; are we 
justified in asserting that the last winner of the Derby is of zebra 
descent? ‘The criteria are two, and T think two only: (1) an 
uncontested pedigree : (2) palpable marks of parental characters. 

Now, with regard to (1), practically in plants it cannot be 
obtained. We can only fall back upon * historical evidence.” 
I have attempted to show above, in a general way, how ltde 
scientifie value can ordinarily be attributed to this, One cannot 
be sure that the asserted parents were what they are stated to 
be. But my object was not to undermine the weight of what 
Mr. Bateson has brought forward. 1 accept it and reject it as 
wholly irrelevant. .\s my friend Prof. Rolleston was fond of 
saying, it would be valueless evidence even to conyiet a poacher. 

The fact that certain shrubby Cinerarias with hoary leaves and 
one with yellow Towers were crossed (if they really were) early 
in the century, proves nothing as to. the existing Cineraria, any 
more than the cross between the zebra and the horse does as to 
the parentage of any existing horse. 

These shrubby Cinerarias were, as Mr. Bateson states, pro- 
pagated by cuttings (they are not too casy to strike); and like 
many other interesting plants, they disappeared from all but 
botanic gardens towards the middle of the present century. 

As Tam quite unable, then, to attach any weight to the so- 
called historical evidence, because | fail to see that it establishes 
any filiation between the plants with which it deals, strikingly 
different as they are, and the plant with which 1 am dealing, 
there is nothing left Dut to try (2), and see what evidence of its 
parentage the plant itself affords. 

Now, itis well known (hat organisms of hybrid origin pre- 
serve, in seme degree, their parental characters, and this has 
even been shown to be true of their histological clements. 
Modern taxonomic botany has met with considerable success in 
the amatlysis of plants of hybrid origin inte their constituents. 
The Floras have in consequence been cleared of a muldtude of 
dubious plants, the real nature of which can now be accounted 
for, Nad the validity of the method has been established by the 
results of a corresponding synthesis. We had, then, no hesitation 
at Kew inapplying the test to the Cinerarta, -Mdhough iChad often 
been examined before, with the assistance of some members of 
my staff Timade a fresh examination. 1 took copious specimens 
of Crncerarta crucnts, and of an average cultivated form, and 
carefully compared thear point by point. Exceptin the multi- 
plication of the florets in the heads, especially of the ray-forets, 
we could distinguish no tangible morphological ditierenee. dn 
fact, having acetentally mixed up leaves belonging to the two 
parcels, 1 foun myself unable with any cerGunty to refer them 
back again, ‘Uhis is pretty conclusive evidence of the actual 
morphological identity of the vegetative organs of the two plants. 

The neat thing was te conmpare the cultivated Cineraria with 
its reputerl shrubby © histories)" parents. These present 
well marked and somewhat peculinr characteristics not readily 
Yeseribed in non-technical language, But the enltivated Cine- 
nitta does not present the smallest trace of any one of Chem. 4s 
far, then, as the matter admits of investigation at all by any 
hoown methods, 1 regan the conehision whieh is generally 
accepted here asa sound one, Many nate, it rests on a careful 
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consideration of the objective facts which Mr. Bateson wholly 
shirks. 

I now come to the other point. I put colour change entirely 
aside for reasons which seem valid to me, and which I may take 
another opportunity of explaining. .\part from these the 
cultivated Cineraria exhibits no variation from the feral form 
which may not be described as dimensional. While the foliage 
has remained approximately constant, the loose corymbose habit 
has been contracted into a tight corymh, and the heads of florets 
have been cnormously enlarged. While the feral form stands 
about five feet high, the cultivated one is about eighteen inches. 
IT am disposed to restrict the term ‘‘sporting” to a definite 
morphological change such as is exhibited in the flowers of the 
garden Chrysanthemum, and recently in the occurrence of an 
“ivy-leaved ” form of the Chinese Primrose. But except a race 
of so-called double Cinerarias, which did not take the public 
fancy, the history of the garden Cineraria does not present, as far 
as I know, any trace of a real morphological change. If 1 might 
yenture to use a mathematical analogy, I should say that the 
form of the Cineraria-function has remained unaltered. 

Now the object of these dimensional changes has been to 
make the plant worked upon handy and convenient for decorative 
purposes. Those points which were unessential for this pur- 
pose have been unconsciously neglected, and their stability has 
not been affected. But I do not doubt that if it had been other- 
wise the Cineraria might have been brought hy this time to any 
configuration which the cultivators fancied. 

-As far as 1 can make out, the transformation of the Cineraria 
has taken about sixty years to effect. Mr. Bateson will not 
complain if I quote a few words from one of his own authorities 
of about that date :—*t One species especially merits cultivation, 
viz. C. eruenta. Vhis may be regarded as the parent of many of 
those beautiful varieties which are so snecessfully cultivated by 
Messrs. Henderson,” Now my memory of the cultivated Cineraria 
goes back some thirty years. I can remember when il was a rather 
lanky plant, about half the height of the feral form, with a 
somewhat Jax inflorescence and far smaller fower-heads than are 
new ta be seen, The present fashionable Cinerarias, witha very 
condensed| inflorescence and very large flower-heads, only date 
back some ten or twelve years. 

[ we, therefore, no reason for abandoning my assertion that the 
evolution of the modern Cineraria has been slow and gradual, 
and not fer sa/teom, and this is in accord with general horticul- 
Qural experienee, .4s soon as a new plant is introduced, every 
ane warts to get a form with bigger flowers or floral structures 
than anylody else. There is only one seeure path to this 
result, and that is by taking advantage of seminal variation 
andl selecting the minutest trace of change in the desired direc- 
lien. By patiently and continuously repeating the operation, 
almost any desired result can be obtained. ‘The horticultural 
gambler may hope to reach it by a “sport.” but he will not. 
sluthuriun schersertanunt isa good illustration. Introduced in 
1862, it was little more than a curiosity : now its enormous and 
Hrilliant spathes are a conspicuous object at every tlower-show. 
This has simply been accomplished by progressive selection 
working on seminal variation. 

Mr, Bateson has now the coolness to say that “ the hybrid 
origin of cultivated Cinerarias is of subordinate interest.” (M1 I 
can say is that in that case it is a pity that he wasted three 
columns of NvVURE with a discussion of the subject. I should 
have thought myself that it was a matter of very considerable 
importance indeed to be able to form an approximate idea of the 
amount of change ina given time in an unmixed species, and 
so obtun some measure of the possible rate of evolution, at least 
in regard to dimensional characters. 

For my part. T think that in the study of evolution we have 
had enough and to spare of facile theorising. I infinitely 
prefer the sober method of Prof. Weldon, even if it should run 
‘counter to my own prepossessions, to the barren dialectic of Mr. 
Bateson. W. T. Tinserox-DvER. 

Royal Gardens, Kew, May 13. 


Some Bibliographical Discoveries in Terrestrial 
Magnetism. 


] wave recently made some interesting discoveries pertaining 
to the history of Halley's tamous chart of the Lines of Mqual Mag- 
Neti¢c Variation (Declination), to which renewed attention is just | 
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now being called by Prof. [ellmann’s admirable facsimile repro- 
duction of the earliest geomagnetic charts.? 

The first reproduction in facsimile of Ialley’s chart was under- 
taken by G. B. Airy, and published in *‘ (Greenwich Observations ” 
for 1869. Airy was led to do this by reason of the fact that 
he could find no geomagnetician of his time who had ever scen 
Halley’s chart. After diligent inquiry among academies and 
libraries at home and abroad, it was found that the British 
Museum possessed a copy, and, it was believed, the ond copy 
extant. Sinee then, I’rof. Hellmann has succeeded in tracing two 
other copies, one at Hamburg (Stadt Bibliothek) and one at 
Paris (Bibliotheque Nationale), and has also, since the publication 
of his book (as he has just informed me), come into possession of 
a copy himself. 

I have personally examined the Ilamburg and Paris copies, 
and, during a brief stay in London in March, also the copy in 
the British Museum used by .Niry. I have found, moreover. in 
the British Museum, three other Halley charts and two Dutch 
reprints. By a careful and critical study of these varions copies, 
some new light is thrown upon the publication of Halley’s chart. 
To make this apparent, some wearisome details with regard to 
the various copies will be necessary. I will begin with the British 
Museum copies. 

Catalogue No. 974 (5).—*‘ A new and correct Sea-chart of the 
Whole World, showing the Variations of the Compass as they were 
found in the Vear 1700, by Edmund Halley.” Date (according 
to the Catalogue), 1701. 

The above is the English title of the chart referred to at 
umes by the Latin title, ‘Tabula Nantica,” &c. This copy 
appears to be the one used by .\iry in his facsimile reproduction 
of the Halley chart published in ‘* Greenwich Observations ” for 
1869, which in turn has been used for Prof. Hellmann’s repro- 
duction, There is no date on the chart, nor the name of the 
publishing firm. The date 1701, assigned hitherto, is probably 
due to Halley's defence of his chart, contained in PAzt. Trans. 
vol, xxix. (Unabridged), 1714. Ilalley says, p. 165, ** to examine 
the chart I published in the year 1701, for shewing at one View 
the Variations of the Magnetical Compass, in all those Seas with 
which the English Navigators are acquainted.” But we find 
that the above number is dedicated ** To his Royal Highness, 
Prince George of Denmark, Lord High Admiral of England, 
Generalissimo of all Fler Majestic’s Forees.” As Prince George, 
consort of (Queen Anne, did not bear this title until Apnil 17, 
1702.7 it is evident that the above number is either not the 
original Halley chart published in 1701, or it is a reprint with a 
later dedication. If it is to be regarded as an original Halley 
chart (not a reprint), then a date between 1702 and 1708 must be 
given it, as Prince George died October 28, 1708. 1t was pub- 
lished probably not far from 1702, and is in excellent condition. 

No. 973 (15). Same title as previons number. Date given in 
the Catalogue, 1720(?) I found npon examination that this is 
identical with No. 974 (5). The Catalogue date is doubtless 
erroneous, This copy is cut into svetions and remounted. 

No. 5. 112 (6). This is a large folio atlas containing a reprint 
of No. 974 (5), bearing now the name of the publishing firm, R. 
Mount and T, Page, and having in addition an extra strip. from 
go’ to 160° F. of London, pasted on the left-hand side, so that 
the chart now embraces 430° of longitude instead ot 360 as before. 
The Hamburg and Paris copies are exact duplicates of this, the 
only difference heing that they have pasted below a strip bearing the 
explanation of the chart by Halley. Prof. 1cHmann, in the work 
cited, has given us the Hamburg text. The Paris text differs in the 
orthography of a few words, and in the spacing of some of the 
lines. It appears to be the older teat, as below it we find the 
name of the firm as R. and W. Mount and T. Page, while the 
name of the firm on the Hamburg text is Thomas Page and 
William Mount, and the former I have ascertained to have been 
the earlier firm. ‘This Mnglish text I have failed to find 
attached to the British Museum copies.4 

T Neudrucke von Schriften und Karten Uber Meteorologic und Erdmaz- 
netismus. Heransgegeben von Prof. Dr. G. Hellmann, No. 4... . E. 
Halley, W. Whiston, J. C. Wilcke. .\. von Humboldt, C. Hansteen : Dic 
Altesten Karten der Tsogonen, [soklinen, Isodynamen; 1701, 1721, 1702, 
1804, 1825, 1826, 4to. 26 pp. 7 plates, (Berlin: A. Ascher and Co., 1895.) 

2 Rapin de Thoyras’s History of England, London, 1751, vol. iii, 1689-1707, 
By The atlas contains, besides ‘An Account of the Methods used to de- 
scribe Lines on Jor. Halley’s Chart of the Terraqneous Globe,” &c., by W. 
Mountaine and J. Dodson, London, 1758, and copies of the Halley chart 
revised for epochs t744 and 1756. Tt bears the ithe on the hack ; “* Tabulce 
Nauticul Variationes Magneticus Penotentes. E. Halley.” It appears to 
be x compilation of charts, probably by the authors (Mountaine and Dodson) 
of the revision, 


So 


Nos. 974 (0) and a74 (1) are Dutch editions by Rk. and I. 
Ottens, of Amsterdam, of the Halley chart as modified and 
found under No. 8. 112 (0). The base of the chart has been 
changed, but not the lines of equal variation. The dedication to 
Irince George has been omitted. The dates assigned by the 
Catalogue are respectively 1735 (2?) and 1740. The chief interest 
in these Dutch reprints lies in the fact that they have a French 
text pasted on the left-hand side, and a Dutch text on the right- 
hand side, over Halley’s name. 

No. a74 (4). *¢ A new and correct Chart showing the Varia- 
ions of the Compass in the Western and Southern Oceans, as 
observed in y© Vear tzoo by his Mates Command by Edm. 
Halley.” Date given by the Catalogue, 1720, marked doubtful. 
This chart extends from 59) N. to 59° and fram 214° EF. to 
100 W, of London. It is enclosed by a border; the base of 
the chart is entirely different from that of 974 (5)3 yet the equal 
variation lines, as faras piven, are identical with those for the same 
region on 97415) In but one respect is there a difference in 
the lines, viz. in no case are they drawn over the Jand, and ina 
few cases, also, they are slightly extended. It contains in addi- 
tion the course of the Paramcur Pink, the ship in which Lalley 
made his ubservations, 1697-1700, with the chief aid of which 
he drew the equal variation lines for the .\tlantic Ocean, But 
the matter of chief importance is that this chart is dedicated to 
Ang William 2/7. This fixes its date. William 111. died 
March, 1702. It is highly probable, then, that this is the 
shart published in 1701, referred to by Halley in the above quo- 
tation, and, in consequence, the orfziual Halley chart. VW is, 
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thereover, reasonable to suppose that Malley would dedicate | 
bis first chart to King William It1.. who had furnished the | 


neans for the making of the observations, to which the chart 
was due. This chart has escaped the attention of all geomag- 
neticians and Inbliographers, and the British Muscum copy may 
he the only one in existence! 
Another matter of historical interest, apparently unknown to 
Ho medern authors in terrestrial magnetism, was ascertained. 
T find it asserted that the Frenchman, L. 1. Duperrey, was the 
first (1836) to construct the ** Magnetic Meridians ~ for the whole 
carth, @c. those lines on the carth’s surface marking out the path 
desenihed by following the direction pointed out by a compass 
needle. It seems, however, that this honour should be accorded 
toan Englishman, Thomas Yeates, whe, in 1817, published 
achartof the Lines of Equal Magnetic Variation, accompanied by 
a‘ New and Accurate Delineation of the Magnetic Meridians.~ 
\ second edition of this chart was published in 1824, Copies of 
oth editions were found in the British Museum, 
Washington, April 20. Le) ER: 


The Unit of Heat. 


Dr. Jory s Stritsures on the units of heat at present in use 
will mect with a ready endorsement from those who have worked 
on Calorimetry, Vhe large calorie is too large for convenience 
nomost cases, and the small calorie is too small, while the con- 
fusion created by different writers using: different units with the 
same name is scarcely reduced by their writing one with a capital 
and the other with a small. A unit of convenient magnitude 
would De one equivalent to about 100 small calories, and 100 
calories has, indecd, been adopted as a unit by more than one 
writer on thermochemistry. There is, however, what may be 
termed a natural quantity which is nearly equivalent to such a 
unit, namely, the heat of fusion on one pram of water alo C., 
whieh is nearly cighty calories. This appears to be just as suitable 
from other points af view as the heat of vaperisation of one pram of 
Walter at constant temperattire and 760 min, pressure y and if this 
latter can be recommended on the ground that in defining: it we 
replace the thermonieter by the barometer, dhe former will possess 
the upener chann ef (for all practical purposes) not depending. 
even on the Tarometer, 

Vt Tremenmber nghtly, thisunit bas already been adopted in one 
work on thermochemistry. 

Ne@loubt the heat of fusion of water requires redetermination § 
Dutt should fe determinable with quite as much accuracy as the 
hear of vaperiggtion. 

Nother of the propo cl units, however, possess whit should 
he the che f charéetermtic of a physical umt, namely, a simple 


relation taother unite; aed before adopting either of them, it 
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would be well to consider whether some convenient unit related 
to, say, the electrical units, could not be adopted. .\ Committee 
of the British Association would be a body most suited to in- 
vestigate this matter. 

For practical purposes, a quantity which is even of greater 
importance than the magnitude of the unit adopted. is the relative 
value of the heat capacity of water at different temperatures. 
In spite of the Jarge amount of work which has been expended 
on this subject, great uncertainty still prevails respecting it. The 
heat capacity of water, amd the heat of fusion of ice, are subjects 
which | have been for some years intending to turn my attention 
to, and the work is now practically in hand, 

Harpenden, May 4. SPENCER PICKERING. 


My objection to the latent heat of water unit is that this is an 
inaccessible unit on account of the difficulties attending measure- 
ments with the Bunsen calorimeter. 

Some years ago | began experiments on a gravimetric ice 
calorimeter.  T have not had Icisure to go on with them, but the 
results obtained were very encouraging. ‘The substance was 
cooled below o while hanging suspended from one arm of a 
chemical balance. Vhis was effected in a double-walled chamber 
of copper. .Atube, stopped by a plug, connected this chamber 
with a reservoir of water and clear broken ice. The water was 
previously boiled to expel air. On raising the plug the water at 
0 flows rapidly into the calorimeter, and a shell of clear ice forms 
upon the substance. The effect on the balance is noted, and by 
observing the change of bueyaney upon the melting of the ice. 
and knowing the density af tee ato, the mass of the latter can 
be estimated. The weight measurement will extend to about 
o°§ of acalorie. In the steam calorimeter the weight: measure- 
ment extends to o'r calorie, or even less, 

There is, of course, much to be said for a thermo-dynamic 
unit. The question is certainly deserving of having the opinions 
anid views of scientific men fully expressed upon it—as Mr. 
Pickering suggests. A glanee at any of the recent: accurate 
thermal work done in England will show what confusion there 
exists as to what is the calorie, and as to how all the pet calories 
of vanous physicists are related. Tu render many old measure- 
nents of value. this Iast question should be decided. Wt reminds 
one of the state of thermometry i De Saussure’s Gime, 

Trinity College, Dublin. J. Jony, 


Reputed Traces of Negrito Pygmies in India. 

May Lhe permitted to suggest to readers of M. Quatrefages 
work on the Pygmies, the English edition of which has recently 
been reviewed in NALURE, to pause before accepting his con- 
clusions as te traces of Negritus being faund in’ peninsula 
lnelia. 

Vhe evidence he relies on partly consists of a description by 
M. Wousselet ofa half-starved wanderer from Sirjuga, whom 
he assipns to the race Bander Lokn (or, as it is printed in the 
English edition, Bandra Lokh) and the tribe Djangal. Any 
Anglo-Indian with the slightest knowledge of the language, not 
to say of ethnology, would be amused at such nicknames being 
applied as definite racial terms. The first simply incans 
monkey-people (equivalent to savage), as applied hy dwellers 
in the pluins to the wilder inhabitants generally: and the 
second, tf it can be said to mean anything in the form presented, 
is simply © jangli,” ora dweller in jungle. 

The portrait of this Djangal.” from a rapid pen and ink 
sketch, is a caricature of a somewhat exceptional and by no 
means typical individual, and affords no trustworthy material 
for an cthnelogical discussion, 

The ‘*fever-stricken inaecessilde region Sirjuga.! from 
whence this specimen was a fiyative, according to M. Kousselet, 
is wellknown tome, and when travelling there Pspent some days 
in the company of the late General Dalton; and not only then, 
hut in connection with the production of his great work on 
the Ethnology of Bengetl to which } had the privilege of con- 
tiiluting, 7 had many conversations with him regarding the tribes 
of that region. Twas, moreover, well acquainted with the tre 
Negritos of the Andamans, of whom) had then already seen miuany 5 
and Tdo not hesitite to: say that Pnever met with the slightest 
trace of a Negrito clement amony the numerous tribes | became 
acquainted with during many years travelling in the hilly tacts 
of Western Bengal, the Central Mrovinees and the Northern 
rewinees of Madras. Individuals belonging to different tribes 


Phe stricted Sirjaga in Chota Nagpur is not near Amerkantalh, nor is 
tin dnded an the Vindhysur Range: we is stated by VO Quritre figes. 
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with curly, not really woolly, hair are occasionally to be seen ; 
but 1 venture to think that such occasional freaks are casual, and 
wholly without significance; although they were regarded as 
evidence of a Negroid element in the population by the late Sir 
George Campbell. 

As, in consequence of the statements and theories of M. 
Quatrefages, the idea is already spreading that traces of pygmy 
Negrito races are to be found in these parts of India. } contem- 
plate on a suitable occasion, ere long, publishing some notes, made 
at the time, on the tribes] met with in my travels in the wild regions 
referred to. [| shall therefore say no more at present, save that 
the evidence culled by M. Quatrefages out of General Dalton’s 
lithagraphed groups—one of a girl with her hair cropped short, 
and another of two somewhat curly-headed Sonthals—in support 
of his theory, is not merely feeble, but is hable to mislead. 

Sir Wm, Flower has referred to the use hy M. Quatrefages of 
the term Mincopie for the Andamanese. As he points out, there 
is in reality no such term. [Tow it originated, though long 
unknown, has been suggested by Mr. Man. Its derivation 
foiled even the acute research of Sir Henry Yule. Its first use 
was by Lieut. Colebrooke in the year 1795, but it has not been 
recognised in any Indian dialect, and does not seem to have 
ever been in use among Anglo-Indians, any more than is the 
name Zebu, which is nsec in some European languages for the 
humped cattle of India. Such names, and there are a few 
others, not being current in the country itself, have to be for- 
gotten by those who visit India, T well remember being not 
understood when T used the term Zebu on my first arrival in 
Caleutta some thirty years ago. Wo TReueI 

Dublin, May 13. 


Epping Forest: an Explanation. 

SoME years ago you were good enough to publish a paper of 
mine on the conservation of the Forest from the naturalists’ 
point of view (vol. xxvii. p. 447). That paper was written 
soon after the Forest was taken over by the Corporation 
of London, when some unpleasant signs of artificial treat- 
ment had become manifest, and more especially with 
reference to certain railway schemes which, in the in- 
terest of naturalists, we of the Essex Field Club felt it our 
duty ta oppose. Tt is a matter of ancient history that our 
opposilion was successful. My object in entering the lists again 
is to assure your readers, as representing the scientific public, 
that the controversy which is now going on concerning the 
managément of the lorest has nothing whatever to do with the 
agitalion about the railway scheme of 1583. This statement may 
appear superfluous, but 1 am conipelled to trespass upon your 
space because certain unscrupulous critics are in the habit of 
inisleading the public by quoting from that paper published 
twelve years age, without giving date or context, and without a 
single word of explanation as to its object. Moreover, the 
eritics in question have endeavoured, bya method which in other 
controversial spheres would be called by a very strong name, to 
make it appear that some of the views put forward in 1883 are 
opposed to the attitude which, it is well known, | new hold in 
the present controyersics. So far as naturalists are concerned, 
they may rest assured that nothing that is now being done 
is in the way of injury to the Forest; far from this, there are 
signs of marked improvement The policy of the Conservators is 
to restore the Forest to a natural condition by thinning out over- 
crowded pollards which are now beginning to injure one another, 
and to kill off the varied undergrowth which is such a relief to 
the gloomy barrenness of an unnaturally dense growth of trees. 1 
May point out that the overcrowding is due to two opposite 
causes, viz. to entire neglect in some parts. and to too much 
attention in others. The latter cases refer to those parts in which 
in past times the rights of lopping were severely exercised. 
Here of course, now that the Conservators have extinguished 
these nghts, the pollards are throwing up straight and lanky 
branches of a most unsightly character. In those very limited 
parts which were not formerly pollarded, and which consist of 
groves of spear trees, no attempt at systematic thinning had been 
made before the present Conservancy, and here also there is an 
overcrowding necessitating woodcraft. Within the last few years 
all that has been done has been done with care, skill, and fore- 
thought. 1 rejoice to be able to bear testimony on this point, 
and te reassure those who may have been misled from a want of 
personal knowledge of the nature and history of the district, into 
giving credence to the intemperate correspondence in the news- 
Papers. kK. MELDOLA, 

rely: 21). 
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PROFESSOR LOTHAR MEVER. 


Gestern Abend 11 Uhr entschlief plotzlich sanft und schmerzlos 
im 65. Lebensjahre mein lieber Mann 


Dr. LorHar MEYER 


ord. Professor der Chemie an der Universitat Tiibingen. 


Jouanna MEYER geb. Volkmann 
mit ihren Kindern. 
Tiibingen, den 12. April 18956 


V\7E were thankful his “falling on sleep” was “sudden, 
V gentle, and without pain”; but we grieved he 
should have left us so soon. 

Julius Lothar Meyer was born at Varel in Oldenburg, 
on August 19, 1830. After completing his school course 
in the Gymnasium, he studied in the University of Zurich 
from 185t to 1853, then at Wiirzburg from (853 to 1854; 
from Wurzburg he went to Heidelberg, where he remained 
till the autumn of 1856, and from thence he migrated 
to Konigsberg, where he remained until Easter 1858. 
Meyer's original intention was to devote himself to 
medicine, and he graduated as Doctor in Medicine at 
Wurzburg on February 24, 1854. At Tleidelberg he 
came under the influence of unsen, and his work became 
more and more chemical. At Konigsberg his studies 
were devoted mainly to mathematical physics, under the 
guidance of F. Neumann. In 1858 he took the degree of 
Ph.D. at Breslau; and on February 21, 1859, he re- 
ceived Jeave to teach chemistry and physics. From 1859 
to 1866 Meyer was in charge of the chemical laboratory 
of the Physiological Institute at Breslau. In 1866 he was 
called to the Royal Prussian Forstahademie at Eberswalde, 
where he remained until 1868, when he went to the 
Polytecknifum at Carlsruhe. In 1876 Prof. Fittig was 
called from Tiibingen to the University of Strassburg, 
and Lothar Meyer was appointed ta fill the vacancy at 
Tubingen. 

He had nearly completed twenty years’ work at 
Tiibingen when the summons came. Cercbral apoplexy 
stopped his labours, on April 1 of this year; and, 
plotslich, sanft, und schmerslos, he passed. 

lt was while teaching chemistry and physics at Breslau 
that Meyer published the first edition of the work on 
which his reputation as a philosophical chemist chiefly 
rests. “Die Modernen Vheorien der Chemic” appeared 
in 1864. A second edition was published in 1872: and 
since that time have appeared a third, fourth, and fifth 
edition. At the time of his death Meyer was cngaged in 
the preparation of a sixth edition, which he intended to 
publish in three, more or less independent, parts. | An 
lenglish translation of the fifth edition, by Messrs. bedson 
and Williams, appeared in 1888. In 1883 Profs. Meyer 
and Seubert recalculated the atomic weights of the 
elements from the original data, and Jaid all chemists 
under a debt of gratitude by publishing their results, under 
the title “Die Atomgewichte der Elemente aus den 
Originalzahlen neu berechnet.” 

Lothar Meyer was one of the carliest investigators of 
the relations between the properties and the atomic 
weights of the elements. In the first edition of his 
“MNlodernen Theoricn” published in 1864 he traced 
relations between the atomic weights and the chemical 
values of the clements : and in December 1869 appeared 
a memoir by him entitled “Die Natur der chemischen 
Elemente als Funktion ihrer Atomgewichte,” wherein he 
arranged the clements in order of atomic weights, in a 
single table, and indicated the periodic character of the 
dependence of propertics on atomic weights. ; d 

Vhe clear enunciation. and the appheation in detail, 
of the most far-reaching generalisation that has been 
made in chemistry since the work of Dalton, must, un- 
doubtedly, be credited to that great chemist Mendelceff 


but. nevertheless. a perusal of the controversy between 
Mendeleéetf and Meyer shows, [ think, that Meyer arrived 
at the fundamental conception of the periodic law in- 
dependently of Mendeléeti, “Those who are interested 
in such controversies will find papers by Mendeléeif and 
Meyer in Serichte sit. pp. 239, 1796, 2043 [1880]. 

In his discourse to the German Chemical Society on 
May 24, 1893, 7 Ueber den Vortrag der unorganischen 
Chem/’e nach dem naturlichen Systeme der Elemente,” 
Meyer quotes the words which Laurent had used fifty 
years before concerning organic chemistry, and applies 
them to the teaching of inorganic chemistry at the presen 
time :—gue Carbitratre y résne sans partage. If these 
words can be applied to the teaching of inorganic and 
seneral chemistry to-day, how much more fully and 
literally were they applicable at the time when the first 
edition of Meyers ** Die Modernen Theorien” appeared 
thirty years aga! That book has probably done more 
than any other publication within the twenty years after 
1864 to advance the study of comparative chemistry ; its 
infuens¢ on the conception of chemistry as an accurate 
and orderly body of facts and principles has been very 
wreat, and has been wholly pood. The labour bestowed 
on the preparation of the first edition of the * Modern 
Theortes ~ must have been immense. “The author speaks 
in his preface of rewriting the MS. three times, It is 
true that thirty vears ago physical chemistry was practi- 
cally non-existent, that the facts of organic chemistry 
could be mastered and held by a man with an ordinary 
memory, and that one might be a chenust without first 
being a mathematical physicist. But itis also true that 
the facts of inorganic chemistry had not been coordinated 
by the luminous conception of the periodic law, that 
there was a Jack of elearmess in the notions of most 
chemists about the structure of organic compounds—ftar 
Kekule had not yet made his famous mide on the top of 
the Clapham omnibus—and that the many isolated facts 
revurduy the influence of temperature, time, and the 
masses of the reactiny bodies, en chemical changes had 
not been #athered together and Uluminated by the law of 
Mass aetion and the conceptions arising from the appli- 
samons of this law, dt was then that * Die Maoadernen 
‘theoren appeared; and at once a flood of light was 
thrown on the whole domain of chemical science, Old 
problems were made clear, and new problems were 
suy,csted, Chemistry entered on its modern phase, 

As the study of comparative chemistry progressed 
—a study which was introduced by the enunetation of 
the peredic Tiew at became necessary to knew with 
accure y the analytic bases whereon rested the values 
accepted for the atomic werphts of the clements. lence 
Lothar Meyer was induced to devote a large amount of 
labour to the somewhat thankless task of recalculating 
these Galues: the result of this work, carried out with 
the help @f his colleajue Prot. Seuhert, appearcd in 1883. 
This work recened additional value from the fact that 
tappeared almost at the same time as Clarke's “ Re- 

deulavon of the Atomie Weights.” Every worker in 
thes department has the data of all previous workers 
brow ht to dus dud, and presented in the most maniage- 


eble farm, 
lies des these two treatises hearing on general 
chengstry, bothar Meyer wits an investigator in’ the 


phere of expermental chemistry. Tle dies published 
Inemor oon subyects ano almost every branch of the 
cence. oon the atomie weight of DeryHiim, on determi- 
wattens af © apour densities, on the combustion of carbon 
monet fde, on the preparition of hydriedie acid. on the 
tramp ration of Bases, on various organic compounds, 
tnd on other matters, 

A jreat Chemist has passed away fromus ¢ his work 


teTmocet and thatwork will ever be held in remembrante. 


Mi Mo. UATEISON Metta, 


Per 334. iH... 52 | 


zs ae Tone 


ey OES. 

THe Institute of France has decided to solicit snbscriptio 
for the erection of a statue to Lavoisier at Paris. It is intende 
to make the appeal an international one, se that all admirers of 
Lavoisier may do honour to the memory of one of the creators 
of modern science, Subscriptions may be sent to the Treasurer 
of the Committee for the Lavoisier Memorial, §5 quai des Grands- 
Augusuns, Paris. 


THe centenary of the Institute of France is to be celebrated 
next October. The Times states that on the 24th of that month 
the foreign representatives invited to the celebration will be 
received, and the Minister of Education will hold a reception, 
On the following day M. Waure will attend a ceremony at the 
Sorbonne, and a banquet will be held. There will also he a 
dramatic entertainment and a reception at the Elysce. Chantilly, 
the future property of the Institute, will be visited on the 27th, 
by permission of the Duc d.Aumale. 


Laverroor, determined that the visit of the British .\ssociation 
in 1896 shall be a success, has taken time by the forelock, At 
an influential meeting held in the Town Hall last: week, it was 
announced that an executive working committee had been ap- 
pointed thoroughly representative of the inhabitants of Liverpool 
and the neighbonrhood. The Chairman is the Right Hon. the 
L.ord Mayor of Liverpool, the Vice-Chairmen are Sir W. BL 


Forwood and Mr KE. K. Muspratt; the Hou, Treasurer, 
Reginald Dushell, and the Ton. Secretaries. Prof. W. A. 
Verdman, FIRS... Mr J. C. Thompson, and Mr W. 7. 


Willink, = The meeting was very enthusiastic, and the key- 
note running through the various speeches was 10 the effect that 
the welcome extended tothe members of the British .\ssvciation 
should not in any direction be allowed to compare unfavourably 
with (hit at the mecting at Manchester in 1887, which in the 
matter of subseriptions at present holds the record, From the 
short statement inide by the Hon, Treasurer, thi, hope seems 
likely tu be realised. 
funds, but simply putting the matter before a few of his more 


Without making any public appeal for 


influential friends, the Hon, ‘Treasurer was able to make the 
gratifying statement that no Jess than £1350 had been sub- 
seribed, The Committee preferred a subscription list to a 
guarantee fund. and in this they are no doubt well advised. 
A donor, however, is not entided to any privileges as a member 
of the Uritish Association, by reason of his subscription, but to 
every subscriber of 410 a members ticket or two associate 
tickets will be given, and one associate ticket to subseribers of 
£5. With this carly start. Liverpool ought to have no dithenlty 
in raising the £5000 which Sir W. Forwood regards as the 
minimum sum required for a successful and record miceting, 


Tutls year’s conversazione of the Society of Arts will be held 
in the South Kensington Museum on Wednesday evening, 
June 19. 


Dk. Thokxe Taorse, C.i., PARS., has been appointed a 
member af the General Medical Council for five years, in place 
of Ste John Simon, resigned, 


Mi. Grorok MURRAY has been appointed Keeper of Botany 
in the Vritish Museum, in succession to Mir. Carruthers, who 
relires on superannuation, © 


Tut death is apnonnced of Dr, Hb. C. Clehorn, well 
knewn for his work in connection with the organisation and 
develepment of the borest Departmentof India, We wits for 
seme years president: of the Royal Seattish Arboricultural 
Society, and examiner in forestry to the Highland Society. Ie 
alse took a leading part in the founding of the forestry lecture- 
ship in the University of Edinburgh, 
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THE munificent gift made by Mr. Seth Low, ex-Mayor of 
Brooklyn, and now President of Columbia College, to that 
college, at a mecting of the trustces a few days ago, places him 
in the front rank of the world’s benefactors. One million dollars 
for a library building, twelve scholarships for Columbia College 
for Brooklyn boys, and twelve to Barnard College for Brooklyn 
girls, eight university scholarships and a university fellowship, 
make a list of gifts rarely equalled. At the same meeting, Alr. 
C. Schermerhorn presented 300,000 dollars for a new build- 
ing. Then the Townsend library, a complete compilation 
of all the printed matter relating to the American Civil War, in 
eighty-nine volumes of 600 pages each, larger than an ordinary 
ledger, which was begun six months before the war, and is the 
result of thirty-three years of unceasing labour by Thomas 5. 
Townsend, was formally presented to the college, together with 
an encyclopedia of reference to it, and 4000 dollars to complete 
the encyclopedia. 


THE trustees at the same meeting, following the recommenda- 
tion made by the National Academy of Sciences at their recent 
mecting, awarded the Barnard medal to Lord Rayleigh for the 
discovery of argon. This gold medal, which has a value of 200 
dollars, is awarded every five years to the investigator who 
makes within the preceding five years the most valuable dis- 
covery in physics or astronomy, in accordance with the will of 
President F. A. P. Barnard, who died in 1889, and was the 
immediate predecessor of Mr. Seth Low. 


Tue Brooklyn Institute has just sustained a great loss in the 
retirement of General John B, Woodward, who has been presi- 
dent for eighteen years, covering the entire epoch of the great 
development and expansion of the Institute. He will be sue- 
eceded by Mr. aA. Augustus Healy. 


Str WILLIAM Dawson has sent us a printed statement, in 
which he traverses the arguments against the organic nature of 
4r0z00n Canadense, brought forward by Dr. J. W. Gregory and 
Prof. Johnston-Lavis, in a recent paper entitled ‘ Eozoona! 
Stricture of the Ejected Blocks of Monte Somma,” noted in 
onr issue of January 10 (p. 251). He states a number of facts 
which indicate ‘*that the specimens of Eozeon found in the 
Laurentian limestone of Canada in no respect resemble in their 
associations and mode of occurrence the banded forms from 


Mount Somma described in the paper in question.” 


A svRONG earthquake disturbance of about five seconds’ 
duration occurred at Florence at nine o'clock on the evening of 
Saturday last, and was felt at Bologna four minutes earlier. 
Two hours later another shock was felt. Many of the houses in 
Florence were injured by the movements, but the damage ap- 
pears to have been greater in the surrounding villages—Grassina, 
Lapaggi, and San Martino, where the church was destroyed. 
-\t Orezzo the earthquake is said to have lasted ten seconds, and 
there were two distinct shocks at Siena. The movement was 
strongly marked at Parma, and to a less degree at lisa and 
Placentia. Reuter’s correspondent at Spoleto reports that severe 
shocks were also felt there un Monday evening. 


A GENERAL meeting of the Federated Institution of Mining 
Engineers will be held in London on Thursday, May 30, and on 
Friday, May 31. ‘The presidential address will be given by Mr. 
W.N, Atkinson on the Thursday. The papers to be read on 
the same day are :—Notes on bauxite in County Antrim, &c., 
and its uses, by Mr. George G. Blackwell; sampling, by Mr. T. 
Clarkson ; blasting explosives, by Prof. Vivian B. Lewes ; and the 
gold-milling process at VPestarena, by Mr. A. G. Charleton. At 
the meeting on May 31 the following papers will be read, or taken 
as read :— Remarks on the banket formation of Johannesburg, 
Transvaal, by Mr. A. R. Sawyer; the composition of the extinctive 
atmospheres produced by various flames and by respiration, by: 
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Prof. Frank Clowes ; the composition of the limiting explosive 
mixtures of various gases with air, by Prof. Frank Clowes; the 
mineral oils of Lower Elsass, by lr. L. van Werveke ; copper- 
mining in India, by Mr. Robert Oates; the recent magnetic 
survey of the United Kingdom, by lrof. A. W. Rucker; the 
MacaArthur-Forrest process, by Mr. John McConnell. 


IN consequence of the renewed attacks upon the Conservators 
of Epping Forest, another large and influential meeting of the 
Essex Field Club was held on Saturday last, under the conductor- 
ship of Mr. Edward North Buxton, Prof. Prof. 
Meldola, and the hon, secretaries. More than 100 meinbers 
and visitors were present. among them being many residents in 
the district and lovers of the Forest, as well as such well-known 
experts as Prof. W. R. Iisher, of Cooper's Hill, and Mr. Angus 
D. Webster. The districts visited were those about which 
complaints had been made bya certain class of newspaper 
correspondents, viz. Bury Wood, the so-called Clay Kide, and 
Monk Wood. Beyond a few personal discussions between the 
conductors and experts and one or two of those who had been 
criticising the action of the Conservators, no public ventilation of 
views was permitted, as the conductors were of opinion that a 
mere inspection of the places named would enable the members 
and their friends to form their own conclusions. The party 
assembled at the King’s Oak at High Beach for tea. after which 
an ordinary meeting of the Club was held, the President, Mr. 
David Howard, taking the chair. Mr. E. N. Buxton explained 
a scheme which he had been carrying out for the purpose of 
affording protection to the birds of the Forest district. By en- 
listing the sympathies and securing the co-operation of the 
surrounding landowners, he had succeeded in obtaining a pro- 
mnise that a total area of some 20,000 acres, including the 6000 
acres of Forest, should constitute a sanctuary within which no 
rare or interesting birds should be destroyed. The [resident 
indicated that such an organisation as the Essex Field Club was 
well calculated to enforce by example and precept the desirability 
of protecting both animals and plants. Mr. F. C. (sould, in 
reply to those correspondents who had stated that the birds were 
becoming rarer in Epping Forest, said that this was quite con- 
trary to the facts. Birds were never so plentiful in the Forest 
as they had been during the past few years, and Mr. Gould gave 
a list of species which had been observed by his son in the course 
of one day. After lea the party proceeded to the more northern 
part of the Forest, and inspected Epping Thicks. Although no 
formal division on the question of the management of the Forest 
was taken, the majority could not help expressing their admira- 
tion at the skill and judgment with which this year’s thinnings 
had been effected. Many of those present also expressed some 
anxiety that the Conservators might be influenced by the news- 
paper correspondence, and allow the Forest to degenerate by 
acceding to the reqnest recently made by a deputation to the 
Committee that no further thinning should be allowed for a 
period of five years. 


Boulger, 


aA SPELT. of very cold weather for the time of year was ex- 
perienced last week over the entire area of the British Isles, 
owing to a depression which, at the time of our last issue, lay 
over Denmark, and caused strony gales from north and north- 
west over the North Sea. The temperature fell about 307 over 
the inland parts of England, while snow and hail were reported 
from many places. On several nights the sheltered thermometer 
fell to within a few degrees of the freezing-point. and actually 
reached it in the east and west of Scotland, on the morning of 
the 17th instant; while the highest day readings have in many 
parts failed to reach 50, a temperature which is fully to below 
the average. During the first part of the present week a 
depression which had spread westwards from Germany, caused 
a continuation of cold, gloomy weather over our islands. 
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SOME years ago the desirability of publishing the observations 
made ty the late J. Allan Broun at Trevandrum, in Southern 
India, tor over twelve years, was brought before the Royal 
Society of London by the Royal Society ef Edinburgh, and the 
tecord> were deposited at the Meteorological Office for safe 
keeping. The Meteorological Council subsequently drew the 
attention of the Royal Society to the subject, and that body in- 
duced the Indian authorities to render this valuable material 
accessible ty scientific men, the result being that the Meteoro- 
logical Department uf India has just published the barometrical 
and thermometrical observations in vol. vii. of their Wemorrs. 
The jublication contains the hourly observations and means 
from January 1853 to December 1864, with the exception of 
Sundays, on which no observations were taken. The whole of 
the vriginal entries have been carefully examined for clerical 
errors, under the superintendence of Mr. J. Eliot, the Govern- 
ment Meteorological Rep orter, and we gather from the preface 
that a stiscussion of the results will eventually be carried out. 


A MosT eluquent appeal for the wider diffusion of a know- 
ledge of sanitary niatters has been recently made by Dr. Carlo 
Ruata, Professor at the University of Perugia, in his introductory 
Wldress to a coure of lectures na the duties of sanitation. 
Efficient sanitation, urges Dr. Ruata, may justly be demanded 
asa night by the individual from the State: but, at the same time, 
cach individual must be adequately impressed with his duties 
and responsibilities to other members of society in the proper 
conduct of sanitary matters. Mom pointed out how much may 
he, and has been, done by ju licious legislation and enlightened 
public opinion in recent years; but Dr. Kuata would insist upon 
More Vigorous measures, and upon a knowledge of the principles 
of hygiene being rendered compulsory in systems of education. 
Ignorance and lack of all sense of responsibility is only too 
frequently to blame for the generation and spread of disease, and 
Dr. Kuata’s appeal, that proper hygienic conduct should be in- 
sisted uponas the serious duty which one member of society owes 
te another is fully justified. Dr. Ruata is confident that with 
improved conditions saciety will benefit: not only 
physically but morally; but whether it will bring about the 
utopian state sketched by the lectucer in his sanguine peroration, 


hygienic 


remains yet to be seen, 


AkRPoRE, by Mr. 2.6, Craigie, on the agricultural experiment 
stations and avevultural colleges in the United States, just: pub- 
lished as a Parliamentary Vaper, should be seen by every one 
interested in agricultural education and sresearch. It appears 
that, at the present day, upwards of three-score collegiate institu- 
tions are engaged in the United States wholly oe partly in 
agricultural teaching, anil, according to the statistics collected 
and publishel for asy2, they enjoy an aggregate revenue of 
£059,000, practically one half of which was granted by the 
Federal Government, while £223,090 is added by the several 
Spites, minor aid being: rendered by £40,000 which came from 
fos 
inl vicleals, while the remainder was raised by the sale of farm 
1:5 


and by the benevoleee of local cumittees or private 
oor miscellaneous receipts,  Vhe number of separate 
Ap rent stations is hifty-four, of which forty-eight receive 
ubsemions from the Pederal Government out of national funds, 
We unifarm grint beans roughly £3990 to vach stauon,  Aecord- 
tripe tea} 


1h92, Hpwands of a million dollars, or roughly £200,000, is 
Svatlable a 


srotiros pablishet uf the revenue of these stations in 


Sofaal revenue, the bederal Government finding 
£149,099, Snb the erty of the States reaching rather more 


than £ 30,000. 


Mr. Ce enate or port boars ont his concthsion that * great 
age prastes) emtyy me bang dir®aed to the discovery of the 
temties the tlt of aeeultural and horticultural 


Wild not be overlooked that side by side with 
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the growth of local stations a very extensive development of the 
selentific staff engaged un the special inquiries of the Federal 
Department at Washington has taken place in the last ten 
years, The American Government seems willing to face any 
cost to the community that promises the better to equip the 
farmer with a knowledge of his business. The authorities seem 
assured that in indicating methods of profitable production, and 
still more by the careful perfecting of the produce of the vast 
lands of the Republic, in whatever directions of extensive or 
of intensive culture the economic circumstances of the moment 
may prescribe, they are providing a solid means of advancing 
the well-being of the nation as a whole.” 


A rFREsU addition to periodical Hterature is the Journal of the 
South-EFusteru Agricultural College, Wye, Kent, which is to 
be published three times a year, and is intended to be a brief 
record of the history of the college from term to term, and to 
announce the results of investigations and experiments conducted 
by the college or members of its stath, together with other observa- 
lions that may seem of interest to the agriculture of the counties of 
Kent and Surrey. The first number contains a description, with a 
plan, of the farm attached to the college, together with an 
account of the dairy school, of the water supply of the college, 
and of the feld experiments which are heing instituted. Mr, 
FLV. Theohald’s notes on poultcy parasites would appear to 
open out an instructive field of inquiry. Mr. J. Percival gives 
an abstract of a paper, already published, relating to celworms in 
hop plants, their ravages resulting in the condition of the plants 
known as **nettle-headed.” The nematode Aeterodera Schachtit 
attacks so many kinds of plants, that its presence in hops was 
quite to be looked for, 
value which hop-growers set upon rape as a‘ trap-plant” for 
enticing the celworms away from the infested crop. If future 
numbers are as attractive as this one, the publication is likely 
to prove acceptable to those in whose interest it is issued. 


No reference seems to be made to the 


IN a recent number of the Budletria Geol. Soc. America, Messrs, 
Go. Gilbert and F. DP. Gulliver give an interesting account of 
the remarkable ‘tepee buttes ~ that occur abundantly in the 
neighbourhood of Pueblo, Colorado. Using the term ‘ butte ~ 
to denote steep-sided hills with narrow summits, which may be 
of very various origin, the authors mention the various types of 
buttes (volcanic necks, geyser deposits, Xe.), and discuss this 
particular form, They are low hills, less than twenty feet in 
height, that owe their ori 


gin to the resistance to denudation of 
peculiar vertical masses of limestone occurring in the shales of the 
Pierre series (Upper Cretaceous), ‘The limestone is composed of 
shells, chietly of Zacfia and Jioceramus, united by a matrix of 
shell-fragments, foraminifera and clay. This structure of the 
limestene, in comparison with that of the calcareous coneretions 
that occur normally throughout the shale, negatives its con- 
eretionary origin, nor does it resemble the spring-depesited 
masses lt is coneluded that 
the establishment of 
colonies of Mollusca that comtinued for generations at these spots, 


known clsewhere, 
conditions 


of limestone 
particular local determined 
though what these conditions may have been it is not easy to 
explain. Attention is called to the description, by Dr, Bell, of 
similiar lanestone masses in Devonian shales in Canada, 


Vite, motion of a pianoforte wire when struck has been investi: 
gated by Herr W. Kaufmann, whose paper on the subject im 
Wiedemann's Munalen is accompanied by a set of very interesting 
photographic records, obtained by a modification of the method 
invented by Kips and Krigar-Menzel. By vibrating the wire in 
front ofa laminous sht, and throwing the image of it upon sensitive 
Japer rotating wpona cylinder, a white line is traced upon a black 
ground, ‘This line, whieh is due to the interruption of the 
luminous slit by the opaque wire, exhibits all the motions of the 


particular point in the wire which is crossed by the sit, In 
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order tv bring the plane of the slit into exact cvincidence with the 
wire, an image of the slit, produced by a lens with the aid of the 
electric are, was thrown upon the wire itself, Since the hammer 
struck the wire at the point photographed, the motion of the wire 
was traced from the very first, the commencement of the vibration 
being the most interesting stage. Tard and soft hammers were 
tried, the latter corresponding to those actually used in the piano, 
It was found that the duration of contact is longer with feeble 
than with hard striking. .As the force increases, the duration of 
contact rapidly approaches a limiting value equal to that of a 
hard hammer of equal weight. But the practically most im- 
portant resultant was the proof that when a wire is struck at a 
point between one-seventh and one-ninth of its length, the funda- 
mental tone has a maximum, and the harmonics—especially the 
Hence a wire thus struck gives its 
strongest and richest tone. This fact is acted upon by piano- 
luiklers, but is not explained by supposing that the nodes of the 
higher harmonics are struck, thus preventing their being heard. 
They are heard, but are outweighed by the more harmonious 
ones. 


third—are very feeble. 


AN interesting paper on the magnetisation of tron in very 
weak fields, by W. Schmidt, appears in the current number of 
Wiedemanis Annaler. The author uses the magnetometer 
method slightly modified, a compensating coil being placed on the 
opposite side of the magnetometer to the magnetising coil. The 
effect of the iron under investigation on the magnetometer 
needle is compensated by passing a known current through an 
independent coil of large radius, so that the method is a 

> one. A Duprez-d’Arsonval galvanometer was used to 
measure the current, its constant being determined by means 
of standard Clark cells. The samples of iron and steel under 
investigation had the form of ellipsoids, the semt-minor axis 
heiny 3 m.m. and the semi-major axis 200 m.m. for one set of 
experiments, and £50 mm. for the other. The curves obtained 
for iron and steel show that for fields up to 0°06 C.G.S. units 
the susceptibility is constant, thus confirming Lord Rayleigh’s 
results. is the magnetising field increases between o'06 and 
O°4 units, the curve giving the relation between the magnetising 
force and the susceptibility is a straight line. ‘The author 
swus up the results of his experiments as follows :—Stee} 
follows weak magnetising forces more quickly than iron, The 
susceptibility of soft steel is for small magnetising forces 
greater than that of iron. Thus for fields less than 0°06 C.G.S. 
unit the susceptibility of soft steel is to that of iron in the ratio 
of 4 to 3. lor magnetising ficlds of about 1 unit the sus- 
ceptibility of the two is about the same, while for greater 
field strengths the susceptibility of iron is greater than that of 
steel. The limits within which the susceptibility remains constant 
vary considerably for different samples, but the author considers 
that 0°06 C.G.S. unit may be taken as the upper limit with 
sulfictent accuracy for most purposes. 


zero” 


Tue May number of the /résh Nadtrralyst well sustains the 
reputation for utility and general interest which has been ob- 
tained by this periodical Mr. K. M. Barrington gives an 
interesting sketch of the carver and writings of the late Mr. A. G. 
More, a naturalist of unusual versatility, who has contributed 
greatly to our knowledge of Trish Natural Iistory. Mr. Robert 
Warren writes on the Breeding Birds of Loughs Conn, Carra, 
and Mask, Dr. RK. Eanitsch gives a brief but valuable account 
of the Fresh-water Sponges of Ireland. The distribution of 
these forms presents certain features of peculiar interest. The 
eastern part of the island possesses only common Muropean 
forms, whereas three out of the four species found along the west 
coast prove to be American. It is pointed out that the forma- 
tion of gemmules gives to the Spongillida: more favourable 
chances of dispersal than are enjoyed by most other animals. 
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Mr. Clement Reid has examined a sample of marl from which 
skeletons of the Irish elk had been obtained, and finds that it 
consists largely of Chara and Potamogeton, Ve offers an in- 
genious suggestion to explain the occurrence of skeletons of Cervee 
megoceros in deposits of Chara-marl. Those fainiliar with pools 
containine Chara will be well aware of the appearance of 
shallowness, and of a solid oor, which is so deceptive. The 
plants grow to a depth of several feet, but appear to form a carpet 
of turf just below the surface of the pools: any animal treading 
on this turf would immediately plunge head-foremost into the 
water, and in the case of the elk the antlers would almost in- 
evitably become entangled among the stems of CAara and other 
still tougher pondweeds. This entanglement theory accounts 
very well for the fact that the remains of stags are far more 
abundant than those of hinds. 


A PHOTOGRAPH of the late Prof. J. D. Dana, taken about six 
weeks before his death, is reproduced in the current number of 
the American Journal of Science, together with a full bio- 
graphical notice, and a list of his works. 


Tre ‘ Year-Book of Scientific and Learned Societies” in 
Great Britain and Ireland, the twelfth annual issue of which has 
just heen published by Messrs. C. Griffin and Co., is undoubtedly 
a very useful handbook of reference. A general idea of the 
progress of science during the past year can be obtained from 
the lists of papers subjoined to the designations of the various 
societies. 


In the Michigan Mining School theoretical knowledge seems 
to be well combined with practical training. We notice in the 
Calendar, just received, that the elements of astronomy is one of 
the subjects in which all students are examined for entrance into 
the School. The course of instruction is arranged so that a good 
foundation is given in the principles of science, and experience 
and practice are obtained in every subject taught. 


THE new editions received during che past week in- 
clude the first volume of the British Museum ** Catalogue 
of Fishes,” containing the Centrarchide, Percide, and Ser- 
ranide (part), by Mr. G. A, Boulenger, F.R.S. When the 
first edition of the work was published, in 1859, the Museum 
collection of fishes comprised 29,275 specimens. The additions 
since that date have brought the collection up to twice its 
dimensions at the time when the original catalogue was compiled. 
The need for revision will, therefore, be fully understood. In the 
volume which hegims the publication of the new edition of the 
catalogue, Mr. Boulenger confers a benefit upon ichthyologists by 
omitting seventy-six imperfectly or incorrectly characterised 
species. The result of this is that, though many new species 
are included, the present volume contains only fifty-eight more 
recognised species than the original one. Me. Boulenger’s list 
gives 375 species, of which 261 are now represented in the British 
Museum collection, by 2353 specimens. 


NEw cditions of two technical manuals have reached us 
from Messrs. Whittaker and Co. One of these is ** Electricity 
in our Ffouses and Workshops,” an admirable handbook by Mr. 
S. F. Walker, in which the every-day working of common forms 
of electrical apparatus is simply described. © The Practical 
Telephone Handbook,” by Mr. Joseph Voole, which is now 
issued in an enlarged form, should prove of increased value to all 
interested in the methods of telephone working. A new and 
enlarged edition (the fourth) of Balfour Stewart's ‘* Lessons in 
Mementary Physics” has been published by Messrs. Macmillan 
and Co. In this volume we have a treatise in which the whole 
domain of physics is covered, and which is so arranged that the 
connections between the yarious branches of the subject are clearly 


brought before the student. Though a quarter of » century old, 
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if the book is bronght into line with modern physics from time | 
to time. it will command success for many years to come. 
* Wild Nature won by Kindness ” (Fisher Unwin), has attained 
the eminence of a sixth edition. Mrs. Brightwen’s pleasantly 
written papers on natural history subjects are evidently appreci- 
ated by a large public. Three hooks by Prof. S. Cooke, of the 
College of Science, Poona, published by Messrs. George Bell and 
Sons, have also been received. They are ‘‘ First Principles of 
Astronomy” (fifth edition), ‘‘ First Principles of Chemistry” 
(sixth edition), and ‘Test Tables for Qualitative Analysis 
(third edition.) 


Tne synthesis of cafieine is the subject of a short commmnica- 
tion to the Berlin Academy by Lmil Vischer and l.orenz .Ach 
(Sitzd, Kontz. Preuss. Akad. Wiss. Berlin, xiv. p. 261). By 
the condensation of dimethyl urea and malonic acid the sub- 
stance CO :(NMe.CO)_: CHI, is obtained. The nitroso-deriva- 
uve, CO:(NMe.CO),: CII.NO. is reduced to dimethyluramil, 
CO :(NMe.CO),: CH.NII,, whence dimethylpsendonrie acid. 
CO:(NMe.CO),: CH.NU.CO.NI1,, is produced. By abstrae- 
tion of the elements of water with oxalic acid, dimethyluric acid 
is formed. This substance is converted mto theophylline, an 
isomeride of theobromine, of the formula 


NMe.CI1: 
co” oe eh 
Roles. CaNe 
Thence caffeine, 
Sale Cl oC. Nalle 
Cor Neo 
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is obtained by the ordinary methyl iodide reaction. .\s this is 
the first synthesis of caffeine. details of the methods used will be 
Jo ked forward to with considerable interest. 

Tue observation by Martin Freund and Ernst Gobel, that 
thebaine is aderivative of phenanthrene (Aer. 28, 7, 941) brings 
this alkaloid into line with morphine and codeine as instances of 
the few natural phenanthrene derivatives yet known, Thelmine 
is related to dihydrophenanthrene in the same manner as 
morphine and codeime are connected with tetrahydrophenan- 
threne. 


Tite additions to the Zoalogical Society's Gardens during the 
past week include a Vervet Monkey (Cercopithecus lalandiy, 2 ) 
from Natal, presented by Mr. Alfred James; a Common 
Jackal (Camis aurens), two Bengal Foxes (Casts hengalensis), a 
Jungle Cat (4ed¢s chaus) from India, presented by Dr. John 
Anderen, F.RS.; two Short-tailed Capromys (Caprenys 
bravhyurus) from Jamaica, presented by Mr. Frank Cundall ; a 
Darsal Squirrel (Scaras Aypepyrrhus) fram Central America, 
yesented by Mrs. Trett; five Squirrel-like Phalangers (Aelideus 

furewt) from Australia, presented by the Right’ Hon. Earl 
Cwlogan, K.G., a Cambayan Turtle Dove (7urtur sencgahusts) 
from West Africa, presented hy Mr. C. 1. Sutherland : a Salle’s 
Amen (Chrysott salhe) from St. Deningo, presented hy 
Mr. \W. Windsor Spriggs 5 a Spotted Salamander (Sadamnandra 
Maas, Varopean, presented by Mr. Fh. Layton Bennett : 
two Creat Wallarous (Afaropus robustus, 6 2), two Agile 
Wolabies (fZalmaturus aytis) from Llue and 
Vellow Macaw (fra ararania) from South America, deposited 5 
tw Canada Gee e (Mernida canudcasis) from North 
two Vallawish Weaver Birds (Srtagra Aiteola) from Vropical 
Keytom, thirteen (areen Laaards (Lacerta aradis) from Jersey, 
porhwwrd sa Malavoan Parrakert (Jadeorns matacenis) froin 
a Nicobar Migcen (Cadenat afobariia) from the ladian 
An hips lago, xchange: a Bennett's Wallaby 
(Hitdmaturn Pennetts, 2), lero in the Gardens. 
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OUR ASTRONOMICAL COLUALN. 


STARS WITH REMARKABLE SVECTRA.—At those stages of 
celestial evolution in which the temperature is low, it is probable 
that the average condensing body will not be very bright, so 
that the study of their spectra at these phases of their develop- 
ment presents some difficulties. Thus, the great majority of the 
stars with bright-line spectra, and stars showing intense carbon 
absorption, are of low magnitades, and because comparatively 
few were identified in the earlier surveys of stellar spectra, they 
were looked upon as *‘ peculiar.” Nevertheless, a study of these 
spectra in relation to those of the brighter stars indicated that 
they probably represented stages in the history of all condensing 
bodies, so that their discovery in greater numbers was only to be 
expected. At Harvard College especially has the photographic 
investigation of these faint spectra been carried on, and the dis- 
covery of eleven more objects with peculiar spectra has been re- 
cently announced by Mrs. Fleming: two of these are simply 
stated to be © peculiar,” three are nebulee with bright lines, wvo 
have the F line of hydrogen bright, two appear to he bright-line 
stars of the Wolf-Rayet type, and two show carbon absorption. 
In addition, the spectra of cleven stars of the a Herculis type 
were found to show the F line of hydrogen bright, and this un- 
failing sign of variability in this group of stars ts fully substan- 
tiated by an examination of chart plates of the same regions. 
(-fstrophysical Journal, May.) ie his observations of the visual 
spectra of faint stars, Rev. T. E. Espin has discov ered numerous 
objects which he describes as *t remarkable.” (cist, Wack. 3286.) 
Most of these, however, appear to be of the a Terculis ty ie : but 
same are spectra in which carbon absorption is predominant 
(Group Vt.). The most interesting observations by Mr. Espin 
are those of variable stars, and they tend to show that,{in the stars 
of Group V1., the variability is aceompanied by spectroscopic 
variations which render it ditticult to distinguish them from stars 
of Group U., in which the carbon flutings are bright. 

THE PARIS OpskRVAtORY.—The annual report for 1894 
indicates a high state of activity in this institution, in many 
directions besides those with which occasional published papers 
have made us familiar. Great progress has beca made with the 
star catalofne initiated by Admiral Mouehez in t$$2, comprising 
350,000 observations made between 1837 and IS8S8t: two ad- 
ditional volumes will be published during the present year, and 
the last two in 1899 3a supplementary couple of volumes, dealing 
with observations made since 1881, will also be issued very shortly. 
The number of meridian observations during last year amounted 
ta over 18,000, while observations of sun, moon, and plancts 
total 455. Comets. minor planets, and double stars have also 
received a vast amount of attention, —Forthe great photographic 
chart, 278 negatives were taken during the year, and the positions 
of nearly 33,000 stars on various plates bave been measured 
under the direction of Mdlle. NJumpek. 

The reduction of these measures was seriously commenced in 
November, and up to the end of the year the measures of 11 
plates, showing 1760 stars, were completely reduced.  Meteoro- 
logical observations on the usual plan were continued regularly. 

The magnificent work on lunar photography with the equatorial 
coudé, as well as the spectroscopic researches of M. Deslandres, 
have already been referred to in our colunims. 


THUS ACTION VOR VIG SON TAN TVEA LE Liar. 


Ait NOUGH a number of investigations have been made on 

the action of light on bacteria, very few experiments have 
been carried out to ascertain how direct insolation affects animals 
inoculated with particular disease microhys., Does exposure to 
sunshine increase or diminish an animal's suscepuihility (a disease 2 
De Renzi was, we believe, the first to study this question cx- 
perimentally, and he endeavoured ta answer it as regards tuber- 
culosis by inoculating guinca-pigs with tuberculous material, 
Some of the animals he kept in glass boxes exposed to the direct 
rays of the sun fer five or six hours daily, whilst others were 
pl: aced in the sunshine, but instead of glass, wooden boxes were 
used. De Renzi found that, whilst the guinea-pigs in glass boxes 

to which, therefore, the maximum amount of sunshine had 
access) dicd after 24, 39. 52. and $9 days, those in the opaque 
wooden boxes died after 20, 25, 26, and 41 days. Thus it would 
appear that sunshine materially assisted these animals in com- 
hating with tuberculous disease, for those individuals deprived of 
sunshine succumbed far niore rapidly. 

More recently, Dr. Masella has carried out a series of similar 
experiments with guinea-pigs inoculated, however, with cholera 
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and typhoid bacilli respeetively. Various points were investigated 
as to whether insolation prezvous to inoculation increased the 
animal's susceptibility to these diseases, also what was the effect 
of insolation on the animal after infection, and whether the saine 
resulis were obtained when the temperature of the surrounding air 
during insolation was not permitted (o rise. The toxie properties 
of the cholera and typhoid broth eultures employed were care- 
fully tested. and it was ascertained that the lethal dose in the 
ease of cholera, procuring death in twenty-four hours, was seeured 
by employing cultures in the proportion of 0°20 per cent of the 
weight of the animal operated upon, whilst to obtain similar 
results with typhoid cultures, o-yo per cent. of the weight of the 
animal was the proportion in which they had to be used. 

In the ease of both cholera and typhoid it was found that 
previous exposure to sunshine increased the animals’ suseeptibility 
to these diseases, for not only did they die more rapidly when 
subsequently inoculated with these cultures than the guinea-pigs 
similarly treated, exposed, however, only to diffused light, but they 
suceumbed to smaller doses, and doses which did not prove fatal 
to the guinea-pigs which had been previously protected from 
sunshine. When the exposure to sunshine took place a/fer 
infection fatal results were greatly accelerated, for instead of 
dying in from 15 to 24 hours they succumbed in from 3 to 5 
hours. hese experiments were, however, open to the objection 
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that the accelerated lethal action through subsequent insolation | 


might be due to the higher temperature which necessarily 
prevailed in boxes exposed to sunshine over those to which 
diffused light only was admitted. To dispose of this difficulty, 
boxes were construeted with double cases through which a 
current of water was kept circulating ; in the “ sunshine” boxes, as 
hefore, only glass was used, whilst in the ‘+ diffused light ” boxes 
the outer case was made of zine. In spite, however, of these 
precautions as regards temperature the results confirmed those 
previously obtained, the insolated animals still exhibiting the 
sane Inereased susceptibility to infection from these diseases over 
the non-isolated animals, 

Dr. Masella does not attempt to give any explanation of the re- 
markable results he has obtained, but we would suggest that the 
action of sunshine should be tried on anti-toxines. It would be 
of great interest to ascertain how the pateney of these protective 
fhiidls outside the body was affected by exposure to sunshine, and 
also what result. if any, isolation had on their generation yithin 
the animal system. 

We know that the toxic properties of, for example, tetanus 
cultures may be entirely destroyed in from 15 to 18 hours in 
direct sunshine at a temperature of from 35° to 43° C., and Koux 
and Versin state that five hours’ direet insolation greatly modifies 
the toxte properties of diphtheria cultures ; again, Calmette has 
found that after two weeks’ insolation the poison of the .Vaya 
tripudians is completely destreyed, whilst a similar exposure has 
a damaging effect on the poison of the rattlesnake. So far as 
We are aware, the action of sunshine on the immunising properties 
of scrum has not been investigated, and its study should prove of 
immense interest and importance. 

The results obtained by De Renzi with tuberculous infeetion 
have a practical contirmation in the acknowledged benefit which 
patients suffering from tuberculosis derive from residence in places 
such as Davos, where the maximum amount of sunshine may he 
secured. ©n the other hand, Dr. Masella’s experiments leave 
Us with an uncomfortable uncertainty as to the wisdom of basking 
in the sunshine. 1e¢ would have us believe that his investigations 
explain the greater prevalence and virulence of typhoid and cholera 
(w hich he states as an accepted faet) in hot countries where the 
sun shines with greater power and more continuously. Afterall, 
our smoke-laden atmosphere and dreary yellow fogs may be 
turned to account seemingly, and the London water companies 
may congratulate themselves that these two water-borne diseases, 
Par excellence, may be made to yield not only to efficient purifying 
processes at their hands, but that sueh an unexpected ally, 
according to Ir. Masella, is to be found in the limited amount 
of sunshine which Londoners can enjoy ! 

G. C. FRANKLAND, 


UG02 ONSITE” OVE SiPAL pe 
THERAIOMLE TERS. 
A SIERTIES of important articles on the preparation and testi 
; prep: ? g 
a of standard thermometers have been communicated to the 
Lettschrift tur Lastriumentenhunde by Drs. Pernet, Jaeger, and 
Gumlich, of the Physikalisch-Technische Reiehsanstalt. The j 
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seleetion of the best glass, the calibration of the thermometers, 
the determination of the coefficients of external and internal 
pressure, and the verifieation of the principal points are fully 
dealt with. One source of error in thermometers as usually con- 
strueted, lies in the fact of the bulbs being blown from the tubes. 
The vaporisation of certain constituents of the glass during this 
operation leads to a difference of chemical constitution between 
the stem and the bulh. This may be obviated by making the 
bulbs out of thin walled tubes of the same kind of glass, and 
welding them on to the stems. 4s regards the depression of the 


| freezing point, it was found by Wiebe and Schott. of Jena, that 


glasses containing either sodium or peta: tum, but not both, 
showed this after-effect to the least extent. ‘n order to render 
the reading of temperatures accurate to within 0”-002, the length 
of a degree should not be less than 6 mm., and since the length 
of the stem cannot conveniently exceed 60 cm., the range of 
measurable temperature is practically limited to 100% Stem 
thermometers without enamel backs or enclosing tubes were the 
only ones found suitable for first-class standards. When certain 
fixed points outside the scale were to be brought in, this was 
accomplished by widening out the tube above them. An equal 
linear division of the seale was adopted, this having great 
advantages over the more or less untrustworthy division by equal 
volumes. For ealibration, threads of mercury of different lengths 
were eut off from the main portion and measured with micrometer 
microscopes, viewing them both through the face and the hack of 
the stem. But the threads were not cut off by loeal heating, 
since that is apt to produce a permanent change of capacity. The 
small and almost microscopic bubble which remains in every 
thermometer was made use of. Tt was brought to the entrance 
of the bulb when the desired portion of the thread had been 
driven into the stem, and then a slight jerk sutiiced to ent off 
the required length. To facilitate this operation, the bulb was 
narrowed to a neck at the entrance to the stem. .\s regards 
pressure, two factors had to he considered. The external 
atmospherie pressure, and the pressure of the liquid in which it 
is immersed, tend (o compress the glass vessel and to produce an 
apparent elevation of temperature. The capillary pressure of the 
mercury, and its hydrostatic pressure, on the other hand, tend to 
widen the bulb and produce an apparent cooling. The first of 
these elements was investigated by exposing the thermometer to 
various high and low pressures in a glycerine bath, and the 
second by observing the readings when the thermometer stood 
horizontally and vertically respectively, at its highest measurable 
temperature. The capillary pressure was found to be too eapri- 
cious to be aceurately measured, but it is a negligible quantity. 
Vhe coefficient of apparent expansion of mereury in the new 
Jena glass thermometer 1611 was found to be 0°0001571 
between 0° and 100°, 


HEIR, [ANITLICIE MCI (OVE WM EMIE IOC JESILIONS 
(CIO SEIGIE CHITRA CAUE, SES ISICALN CVE. 

T is well known that the resistance (IR) of a wire of bismuth, as 
measured with a constant current, increases under the influence 
of a magnetic field, and that this increase depends on the strength 
of the field and its direction with reference to the eurrent in the 
wire. If the current traversing the bismuth is oscillatory, the re- 
sistance has a value © outside the magnetic field, or in a field in 
which the lines of force are parallel to the wire which is less than 
R. If, however. the wire 1s perpendicular to the lines of force 
of a field greater than 6000 C.G.S. units, the resistance O is 
greater than R; the difference O - KR increases from this point 
pretty rapidly as the strength of the field increases. These 
changes are not due to alterauons in the self-inductor, since they 
are independent of the form of the bismuth spiral. This curious 
phenomenon has lately been examined by M. TI. Sadovsky 
(Journal dela Société Phystco-Chemigue de Russe. xxvi. 894, and 
Journal de Phystgue, April 1895), who sums up the results of his 
experiments as follows: (1) The difference in the resistance of 
bismuth observed with constant or alternating currents is measur- 
able outside a magnetic ficld with 300 alternations per second, 
and ean be detected in magnetie fields with only three or four 
alternations per second; (2) this difference depends on the 
number of oseillations per seeond, and without the magnetic 
field increases with the inerease in the frequency of the alterna- 
lions ; (3) the resistance which bismuth, in a strong -magnetic 
field, offers to an Increasing current is greater, and that to a de- 
ereasing current less than the resistance for steady currents. The 
difference between the resistances (oan increasing and decreasing 


SS 


current increases with the rate of change in the strength of the 
current ( a ). and this difference is more marked with strong cur- 
t 


rents than with weak. Thus M. Sadovaky has discovered the re- 
markable fact that far variable electric currents the resistance of 


ar ee where C 

al 
current. The author mentions that the effects observed cannot 
be due to self-induction, or they would occur when the bismuth 
is not ina magnetic field. Jn a note on the above paper in the 
Journal de Phy igi, M. Sagnac considers what would happen 
if the same series of experiments were repeated with an iron 
wire. A straight cylindrical iron wire becomes, when traversed 
by a current C, circularly magnetised ; the energy due to this 
magnetisation being, according to Kirchhofi, we/C*, where x is 
the susceptibility and / the Jength of the wire. This energy may 
possibly increase the coefficient of self-induction by 2%«/ From 
Klementic’s data the order of the change in the apparent resist- 
ance can be calenlated. For weak magnetic fields in which x 
has a large value, the difference between the value of the 
apparent resistance for steady currents and for increasing cur- 
Tents may amount to several hundredths of the value of the 
resistance for steady currents. 


bismuth changes with any change in EL is the 
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TONBRIDGE SCHOOL LABORATORIES. 

HAVE often been asked to give some account of the Jabora- 

tones at Tonbridge School: and as they represent some ten 
years of pleasant labour on my own part, and a considerable 
expenditure, joined with much sympathy and help from the 
Governors of the Schoo) (the Company of Skinners), 1 feel ita 
privilege to do so. 

It is ditienlt to render the subject interesting to those who are 
not concerned in teaching, although as an instance of an ancient 
foundation lending itself to the most modern of claims, it may 
appeal to a wider cirele. I must ask to he excused from enter- 
ing upon any treatment of the well-worn subject. scientific 
education, Jam not quite sure that it is any business of mine. 
In course of time. no donlt, a candition of stable balance will 
be reached, as regards the relative weight and value of the various 
school subjects. Those who are in the thick of the fight cannot 
always tell which side is winning. 

do far we have little at Tonbridge beyond the training-ground 
itself, consisting of laboratories and workshops, which may be 
mentioned in sequence as follows :— 

Wood Workshops. 

Metal Workshops. 

Mechanical Laboratory. 

Vhysical Laboratories, 

Chemical Laborator 
Pagine-rooms with electric light plant. 

Violagical Laboratory and Museum, 

A description of these in detail is given herewith, 

Wood Werk hip. These shops are well lighted and airy, 
occupying a prind space of 48 feet by 30 feet.  Waork-benches 
to the namber of sixteen, with appropriate fittings, allow abont 
sixty Leys to work at the same time. A skilled carpenter is 
always in attendance for teaching his craft. and a course of 
graduated tasks are exacted before a pupil as allowed to con- 
struct the shelves, boxes, coal-boves, tubles, and other articles 
which form the staple produce of school shops. 

Aktal Work hep. Vhe wood workshops lead on to the metal 
shops, in wee as well asin fact. Vhey are under the care ofa 
practical instrument-maker, and the physical laboratary owes much 
tohis skill. Temay be mentioned here that ao physical laboratory 
ean be consictered complete unless it isin connection with suit 
able workshops wherein instruments may be constricted and 
repaired. These shops are devised to accommodate about twenty 
hoys working together. “Vhey are fitted with all the necessary 
appliances, including planing and drillimg machines and sis 
Jathe (from 4 in. centre up te 7 in.) The ground space devoted 
to metal work is 40 feet by 20 feet. Affera course of wood- 
work, boys are taught i make their own tools, forging and 
tempering them thine Ives, to use the file properly, to turn, and 
Afterwards to ceuitalt Snch instruments ay they may fancy, it 
being always required that a working drawing should be made 
Itforeband. The favourite ccenpation is the construction of 
eleetne bell®, tall dytirties, Ini¢roscopes, and levels, 

AL haunt al Laberaray. Vhs room, which measures 40 fect 
by 20 feet, # ited for thoec important lessons in accuracy of 
olvervation to which 1 give the name of Mementary Physical 
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Measurements, #.¢. the measurements of length, mass, and time, 
and for Practical Mechanics. 7¢, the simpler measurements of 
forces and the conditions of equilbrium, the measurement of 
gravitation, and observations of the general properties of matter 
and the behaviour of matter under stress. .\1P the work-tables 
are movable, and the walls are fitted with brackets and boards 
for the support of models and apparatus. 

Pahysteal Laboratery.—Vhis laboratory opens out from the 
Mechanical Laboratory, and like it is well-lit and lofty. It is 
42 fect long and 30 feet broad. The centre of the room is fitted 
with five solid henches attached to the floor and provided with 
gas. These benches are arranged to enable elementary classes 
to work together at the same experiment. With this object, 
drawers in the benches are stocked with a large quantity of ap- 
paratus which enables a class of twenty-four boys to work 
together through a long series of experiments in practical 
physics. Each experiment has to be represented by at least 
twelve sets of apparatus for this purpose, and some years have 
been occupied in organising this branch of work. The work- 
benches along the walls of the room lend themselves to the more 
advanced work in practical physics. It is needless to say that 
here the apparatus is not twelve-fold. Beyond the physical 
laboratory is the science master’s private room, which has 2 
tendency to shape itself as an advanced physical laboratory. 

Chemical Laboratory.— VMs is a fine room, with both sky- 
light and side windows. 1 is 45 feet long. 30 feet broad, and 
30 feet high. Eight benches are fixed, two abreast, across the 
room, allowing the greatest possible freedom of movement. The 
benches are arranged to admit forty-eight students warking to- 
gether. They are fitted with shelves for reagents, fixed across 
the hench, and not lengthways, whereby reaching over one’s 
work is avoided, and also a more complete view and control of 
the whole room is possible for the master. Mach student is pro- 
vided with a most efficient dranght-bos, serving also as a support 
for the vessels he is using, “This arrangement keeps the labora- 
tory thoroughly free from fumes. in spite of al} well-meant efforts 
to the contrary on the part of pupils. “The shelves and dranght- 
boxes are removable from the benches, so that a clear space can 
be obtained when required for setting up apparatus on an esten- 
sive scale. “The wall space is occupied by shelves for reagents, 
and by Jead troughs for washing-up purposes, — By this arrange- 
ment of confining the water-supply to the walls of the room, 
most of the ordinary splashing and untidiness of laboratories is 
avoided, “The transverse arrangement of the benches reduces to 
aminimum the walking about occasioned by this plan. The 
cupboards and drawers of these benches recede, so that it is 
possible to sit close up to one’s work. A halance-room, 30 hy 
15 feet, leads ont from the lahoratery, and beyond this is a large 
theatre or Iecture-room capable of seating about 150 boys. The 
balance-reom is provided with chemical balanees and books of 
reference. The lecture-room has a suitably furnished lecture- 
table, blackboards, screen for lantern, anid cases of minerals and 
chemical specimens. 

Engine and Bhectrte Light Rooms. —Vhe electric light, hemg 
used for Che main partion of the school, puts the Seience Depart- 
Ment in possession of valuable plant. .\ gas-engine of 12 mdi- 
cated horse-power, and a reserve steam-cngine of 6 indicated 
horse-power, fitted with a Crosby indicator, together with 
dynamos and accumulators, give plenty of opportunity for gain- 
ing a practical knowledge of clectric engineering. In addition 
to this, the current obtained is most useful in’ providing means 
for practical work and testing in the physieal laboratory, The 
electric ight is also used with the mirror galvanometer, to the 
great advantage of cleanliness and conyvenienee. 

Biological Laboratory aud Muscum. Wis appropriate that 
the description of this laboratory should come Jast. [tis one of 
the most recent additions to the school, and it) showld un- 
doubtedly be the Jast Jaboratory for the schoolboy to enter. 

Hology, unless itis approached through a training in physics and 

chemistry, is not to be considered as a suitable subject for pre- 
matory education, “Vhe roots of biological sciences must always 
a in physical and chemical ground. 

The room devoted to this work is carefully planned to ensure 
the most perfect light. Vhe work-benches face windows which 
come down to the level af the benches, and in the roof is fixed 
a good skylight. The work-benches are formed of plate glass, 
gently Slopimg at the back into a white glazed gutter running into 
large while-ware troughs or sinks, © Water-supply is at the hand 
of cach worker, and the benches can be kept continually flushed 
and clean, Standing: away fram the work bench is the small 
writing table and cupboard, &e., ofeach student. “The arrange- 
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ments are peculiar, but—] may be allowed to say—most success- 
ful, he greater part of the room, which is 40 feet long by 21 
feet wide, is occupied by cases which contain preparations and 
specimens under the headings of (z) Form and Locomotion, (4) 
Alimentation, (¢) Circulation and Respiration, (¢) Nervous Sys- 
tem and Sense Organs, and lastly, objects displaying the main 
lines of classification. In fact, a collection modelled, both as to 
cases and modes of display. on the same lines as the admirable 
Introductory Collection of Sir William lower at the Natural 
Ilistory Museum. It is, of course, on a miniature scale. and it 
is not yet complete. Beyond the main laboratory is a smaller 
ream temporarily occupied for another purpose. 

It now remains for me to add some attempt at a description of 
the general appearance of these laboratories. In the main, one 
may say, there isan air of dignity about the lofty and well-pro- 
portioned rooms, with their substantial and costly fittings, The 
woodwork is pitch-pine topped everywhere by thick teak. In 
the biological museums the cases are of mahogany, and perfectly 
constructed. Most of the teak tops of benches and tables are 
thinly coated with parathn as a preservative. [1 is still important 
that reoms devoted to scientific work in schools should be excep- 
tionally neat and bright in appearance. Indeed, it may even be 
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some branch of engineering with special reference tothe scientific 
principles which have been factors in its advancement. 

Twenty years ago, Lord .\rmstrong stated that of all the coal 
raised in this country about one-third was used for household 
purposes, one-third for generating steam, and one-third for [ron- 
making and manufacturing processes. Te remarked that in the 
two first divisions the waste of fuel was shameful, and that with- 
out carrying cconomy to extreme limits, all the effeets now 
realised from the use of coal could be obtained by an expenditure 
of half the quantity. The improvement of the steam engine is 
mainly due to an incessant attempt to diminish the waste of fuel. 


Tests of Steam Engines in Cornwall. 

Steam engineers have been face to face with the problem ot 
economy for more than a century, Coal was excessively dear in 
Cornwall, and as the mines were deepened and more power was 
required, the cost of working increased ruinously, By reducing 
fuel cost, Watt saved the mining industry from extinction, and 
he adopted the plan of taking in payment for his engines a sum 
reckoned equivalent to one-third of the fuel saved. By agr 
ment with the miners, tests were made, and the standard duty of 
a Newcomen engine was fixed at 7,037,000 foot Ibs. per bushel. 


A Case of Specimens in Biological Laboratory, illustrating Form and Locomotion. 


said that appearances are at present more important than any- 
thing else as regards the value attached to the subject. Manners 
must grow to match the clothes. We have to bear in mind that we 
Inbour in the cause not of science alone, hut of science as an in- 
Strument of school training. The laboratories are all ev sete, 
whereby control is more easy, and a feeling of organic unity 
gained, Moreover, the workshops are within touch of the labora- 
tories, as is also the large drawing-school. 

Vinally, I may mention that all the water and waste system 
has been laid down in direct contravention of all the best tra- 
ditions of plumbing, with the happy result that we never need the 
services of a plumber for repairing. ALFRED IARL. 


PE DEVELOPIIENT Of (iis EXNPIERI- 
MENTAL STUNY OF HEAT ENGINES) 

T was Mr. Forrest's intention that the annual lecture bearing 

~ his name should iNustrate the dependence of the engincer in 
his practical professional work on the mathematical and physical 
seiences, It therefore naturally takes the form of a review of 

1 Abstract of the “ James Forrest’ Lecture, delivered at the [Institution 
of Civil Engineers, Mity 2, by Prof. W. C. Unwin, F.R.S. 
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Regular duty determinations were made for all Watt's engines. 
Generally they gave a duty of 20,000,000. When Watt's con- 
nection with Cornwall ceased in 1S00; the duty determinations 
were neglected, and the engines deteriorated. 

Then Captain Joel Lean, who had reorganised the machinery 
at one of the mines, and eHected great economies, started again 
the system of duty trials. Ile ane his sons carried on the work 
for many years, and published reports of the results of the trials. 
Of these reports Dr, Pole says: ‘* The publication produced an 
extraordinary effect in improving the duty of the engines. 
Engineers were stimnlated to emulation amongst themselves. 
The practice of reporting is thought to have been attended with 
more benefit tothe county than any other single event excepting 
only the invention of the steam engine itself.” 

] shall show later that the creation of a new and more scien- 
tifie system of testing by Hirn and his colleagues in Alsace, in 
1855, was the starting-point of a similar process of improvement. 
Quite lately there has been a revival of careful and independent 
engine testing and of the publication of the results, and récords 
have been established which would have been thought impossible 
len years ago, 

The peculiar character of the load against which the Cornish 
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engin worked, the lifting of a heavy mass of pump-rods, contn- 
Patel to force the use of expansive working. To work without 
shock. a large initial and gradually diminishing effort was neces 
suy. The extraordinary economy obtained was due probably in 
part tot) ¢ special action of the steam, the Cornish engine being 
virtually a compound engine, and the admission surface being 
proteser from cooling to the condenser: partly to the great 
effectiveness of a steam-jacket man engine which worked slowly 
aml with pauses at the end of the stroke, partly to the small 
clearance and separate admission and exhaust valves, The lesson 
engiseers should have learned from Cornish experience was that 
in restricted conditions high ratios of expansion were economical, 
In this case, as in others, later cngineers generalised too cnidely, 
and, onclided that expansive working was always economical, 
A new scientific investivation was required to correct the error, 


Experiments on Latlers. 

T> scnerate steam power economically the boiler must be 
etneier . and the engine must be efficient, and the conditions 
ot chitiew-y of boiler and engine are completely independent. 
lene the carly method of Watt. in which attention was paid 
only ty Tiel used and water pumped has been replaced by a 


net ft independent boiler and engine testing. The boiler 
fs~ peal and yvenerates steam: the engine uses steam and 
ger netcs power. The economy of the boiler is reekoned on the 


fuel: “ewe ef the engine on the steam. 

Ditterent coals, atany rate the better kinds of coal, do not 
difter nich in absolute calorie value. Used in boiler furnaces, 
hey differ more. partly from differences of mechanical aggrega- 
toin, bet chietly because the more bituminous coals require a 
larger sir supply for tolerably smekeless combustion than’ these 
which consist chietly of fined carbon. The greater excess of air 
invelyes greater chimney Waste. Tt is to test the commercial 
ealontic value that Prof. Schroter has established in Munich a 
heat laboratery where fucls can he tested on a large scale and 
uncer réinary practical conditions of combustion. The arrange- 
ments permit the determination of the exact cunditions most 
sual ee tor each fuel. 

Mh rmous number of boiler trials have been carried ont, 
bet es af them are mere individual tests of very little scien- 
tific Valee.  Lngineers have been too much under the impression 
that "fe evaporation depended chiefly on the type or proportions 
of thotenler, or the arrangement of the heating surface. But 
there ere ny obscure or complicated actions concerned in generat- 
ing stm. Boilers of all types give nearly the une result, 
evieee only proper conditions of combustion are secured. 
They may differ incest, in durability, in convenience, but in 
cticncy they differ less than Tothink is commonly assumed. 
Th (owing table shows that boilers of extremely citlerent 
types. with very ditterent proportions of heating surface and very 
Uff res retes of combustion, and even with different coals, have 
all eee hel eVaporations of from ti to 13 tbs, of water from and 


AU Sta rye of coal : 
Koater Trial. 
Row f ( eka: Ls aporttio 
rome t 7 (rom ena at 
fh. ef grate F Gath 
bears, to perth ft 
po ter. 
rite. eel. 
Cor Fi m9 Welsh 
len te 1° 30 22'9 Reloes Lancashire 
ty why ars 5 1'o Anthraictte 
| are 1.69 Toes tS Welsh 
T T . 46 18'S ro Anthracite 
lk 1 oa Sg Tals m 
Mt ey Zier 1279 Welsh 
“ 1 50 255 12°5 Lancashire 
lms ' Tito Fay 13°45 Welsh 
: tor INO [235 _ 
Va how Treal ef 18359. 

1 riest Iauler tials carmed out in a completely satis: 
tae or, y were these mate by the Socirté Indestrielle of 
M en 830. Tho Sectety offered aa prize Go the maker of 
mi iey rWhO TD wetld es tporate iSou Ibs. per hour, at 75 Ths, 
“1 moneh preveurc, aed which would evaportte act Tbs. ol 
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water. from and at 212. per pound of Alsatian coal of not very 
good quality. With the coal used in these trials. 130 cubic 
feet of air per pound of coal are chemically necessary for com- 
plete combustion, It was found that the reduction of the air 
supply almost to this liinit, and to a point at which there was 
definitely incomplete combustion, reduced (he chimney waste 
and increased the etheiency of the boiler. Tn two special trials, 
each of a week's duration, the evaporation was 9 Ibs. with 331 
cubic feet of air, per pound, and 9°53 or 6 per cent. more with 
247 cubic feet. 

The determination of the air supply to a boiler is not 
altogether an easy operation, .\n anememeter was used in 
Msace. and in suitable conditions it will give approximately 
accurate results, In recent trials chemical analyses of samples 
of the furnace gases have been made, and the amount of air 
supplied calculated from the percentage of COs. This method 
is accurate in principle, but the simples analysed are a very 
minute fraction of the total chimney discharge, and the samples 
may not be average samples. In some trials ino whieh this 
method has been used. there are discrepancies in the ratio of the 
chimney loss and the undetermined loss, chiefly due to radiation, - 
ditfenle to understand. Neither anemometer nor chemica 
analysis is suited to serve as a means of regulating the air 
supply in the ordinary working of a boiler. What is wanted is 
an instrument as easily read as a pressure gauge, and giving 
continuous indications. 


The Dasymeter, 

The dasymeter, Invented by Messrs. Siegert and Durr. of 
Munich, isa fine balanee in an enclosed case through which a 
current of the furnace gases is dmwn. At one end of the 
balance is a glass globe of large displacement, at the other a 
brass weight. Any change ef density of the medium in the 
chamber disturbs the balance. A finger on the balance moving 
over a graduated seale gives the amount of the alteration of 
density. An air injector draws the furnace gas from the flues. 
and it is fillered before entering the balance case. An ingenious 
mercurial compensator counterbalances any effect: due fo change 
of temperature or barometric pressure. 
The dasymeter is usually combined with a draught gauge. and 
an air thermometer or pyrometer in the flue is required if, dhe 
amount of waste heat is to be calculated. The dasymeter 
requires, initially, exceedingly delicate adjustment, and its indica- 
tions mast be checked from time to time by a Bunte’s burette. 
It is set to read zero with pure air, and then any increase of 
density dne to COy is read as a percentage on the scale, 
When in adjustinent, it is as easy to read the percentage of 
CQO, in the furnace gases as to read the pressure on a 
pressure gange. When the dasymeter is fitted to a boiler, 
the stoker bas directions to adjust the supply of air so that the 
furnaces gases have about 12 per cent. of CO, With practice 
he learns what alteradens of the damper or fire-daor, or thick- 
ness of fuel on the grate, are necessary. or whether ap alteration 
of grate area is desivalde, After a litde Gime the percentage of 
CO, can be kept very constant. 


Dherwoad’s Laxperiments on Martie Paugiues. 


About the year 860, Mr. Isherwood, Chicf Enginecr of the 
United States Navy. began a series of systematic tests of engines 
and boilers ona very hire seale. and with resources only avail: 
able moa Government establishment. The trials were made 
with shill and determination, and the substantial accuracy of the 
results, startling as they were, bas never been questioned, 

All Isherwood’s trials of large marine engines showed that 
when expansion was extended beyond exceedingly small limits, 
it caused nolan economy, but a waste. In his second volume 
he sums up his results as proving that when cut-off is carlier 
than 0°60, of perhaps even 0°77 of the stroke, the consumption af 
steain reckoned on the work done is inereased, Curiously 
enough, this led him te attack the compound engine. From the 
quantities in the table of experiments, be says, iw) be seen 
how uscless in point of economic gam iS the preposterous at 
rangement of steam engine Known as the double cylinder, Woolf, 
or Hornblower engine. ©. . Opposed to these facts, the dechara- 
lions of interested patentees and engine builders must be classed 
in Value With these set forth by quacks in advertisements of their 
hosts.” This is froma paper dated 1865, and it is curious, 
beeause Isherwood generally saw clearly enough the danger 
of drawing sweeping conclusions from narrow experimental 
prenitses, 


The proper lesson from Isherweod’s results was merely that 
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certain conditions must be observed to secure economy in ex- 
pansive working. Unfortunately, more generally the conclusion 
was drawn that the Cornish results were not to be trusted, and 
that expansion was not economical, and Isherwood’s own lan- 
guage lent authority to the least accurate view of his results. To 
obtain greater insight into the true action in the cylinder, and to 
find a reconciliation of the Cornish and American tests, expert- 
ments of a much more refined character were wanted and insight 
due to wider scientific knowledge. 


The Physical Propertics of Stean.—Regnault. 


No useful progress could be made with a theory of the steam 
engine, no accurate reduction even could be made of the results 
of engine tests without exact determinations of the relations of 
pressure, temperature, volume, latent heat and liquid heat of 
steam. It was fortunate, therefore, that ahout 1Syo M. Regnault 
obtained the means from the French Government to make a 
series of researches on the physical properties of steam with 
splendid instrumental appliances. Le wisely carried out his 
determinations over a very wide range of conditions, and spared 
no labour or trouble in attaining accuracy. Regnault’s results 
were of the greatest importance as a foundation for accurate study 
of the steam engine. 


The boundation of Thermodynamics. Carnot and Joule. 


The next important step was the discovery of the equivalence 
of heat and work. Joule’s investigations began with an attempt 
to improve Sturgeon’s magnetic engine. Ile was so 
consider motive power problems from the engineer's standpoint, 


as a question of duty, or of something obtained for something | 
Tle ascertained the amount of electric current pro- | 
his influence and direction, engine tests were carried out in 


expended. 
duced by the chemical combustion of a given amount of zinc, 
and comparing his results with those obtained in good steam 
engines, he concluded that, making the largest allowance for 
possible imperfections of his magneto engine, it was never hkely 
to be a rival in economy tothe steam engine. That was a negative 
but a nseful result. It closed one direction of useless endeavour 
only too likely to attract the inventor. 

One of the effects of electric action which Joule noticed was 
the heating of his conductors, and it was to the measurement of 
this heating effect he next addressed himself, The heat developed 
in the conduetor by the electric action due to elements com- 
bining in the galvanic cell was found to be identical with that 
which would be generated by the direct combustion of the same 
elements. Vinally, he came to consider the relation between 
the mechanical work expended in driving a magneto electric 
machine, and the heat developed in the external circuit of the 
machine. Tle concluded that for 838 foot Ibs. expended a pound 
degree of heat was generated. Later experiments corrected 
this value, but the discovery of the equivalence of heat and work 
was made. 

«As early as 1824, twenty years before Joule’s discovery, Sadi 
Carnot, in a remarkable pamphlet on the ‘f Motive Power of 
Ifeat,” demonstrated the fundamental principle that the amount 
of work obtainable from any given quantity of heat cannot exceed 
a quantity proportional to the fall of temperature. Unfortunately 
adopting, though with hesitation, the view held in his time that 
heat is material and indestructible as heat, he coupled with his 
true principle the false corollary that all the heat entering an 
engine is discharged in the condenser. Joule, in 1845, found 
this principle of Carnot, and looking 10 the corollary as es- 
sential, supposed the principle itself to be false. Ile failed to 
perceive that Carnot’s principle was the essential supplement 
to his own discovery, and that it showed why the apparent 
efficiency of the steam engine is so low. It took six years 
hefore Joule’s and Carnot’s principles were reconciled, and for 
three of them even Lord Kelvin refused to accept Joule’s 
discovery, because it apparently conflicted with the principle of 
Carnot. 


The Founders of the Rattonal Theory. 
Leuier, 


Rankine, Chisius, 


The impetus given to the study of thermodynamics by the 
discovery of Joule, and the perception of the fundamental im- 
portance of Carnot’s theorem, was enormous. | leat problems could 
now be brought out of the region of mere empirical solutions, and 
treated from the rational standpoint of an exact science, and the 
steam engine, as the most important example of heat tansforma- 
tion, attracted at once the attention of scientific men of command- 
ing intellectual ability, In a very few years Rankine and 
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Clausins had built up a strictly rational mathematical theory of the 
steam engine, and, a little later, Zenner carried further the analysis 
of some of the more subordinate details. The theory with one 
exception, to be referred to presently, took account of all the actual 
conditions under which steam is used, and furnished exact rules 
for the relation of steam expended and work done for all arrange- 
ments of the actual steam engine practically adopted. 

It was just at this time that the experiments of Isherwood 
were published, and a comparison of experimental results and 
theoretical calculations showed directly a very large discrepancy, 
The steam consumption in some trials was 30, 40 or 50 per cent. 
more than it should have been in the assigned conditions of work- 
ing according to the rational theory. Seme action of quite 
governing importance had obviously been neglected in the 
theoretical analysis. 


The Experimental Theory.—Hirn and the Alsatian School. 


A year or two before Isherwood began his experiments. an 
Alsatian engineer, M. Ilirn, had discovered and measured. 
cylinder condensation. 

Joule’s discovery attracted Ilirn‘s attention, and he set to 
work in 1854 to verify, by an exact engine test, whether the 
difference between the heat received by an engine and discarded 
in the condenser was the equivalent of the work done.  1lis two 
most important memoirs relating to the steam engine, are a 
memoir on the utility of steam-jackets in 1855-6, and another 
on the use of super-heated steam in 1857. In these researches 
he devised a method of accurate engine tests, involving the 
measurement of all the quantities of heat received Ly or rejected 
from the engine, which, with hardly any change at all, is the 
method of accurate engine testing adopted ever since. Under 


Alsace for many years, and the results exactly analysed. {t may 
be recalled that the admirable series of engine tests, the first 
tests in which the heat quantities were accurately measured in 
this country, which were made by Mr. Mair Kumley, and 
described in three papers on ** Independent Engine Tests” in the 
Pracedings of this Society in 1882, 1885, and 1886, were trials 
carried out strictly in accordance with ]lirn’s methods. 

As with Lord Kelvin, so with Iirn. 1t was the recognition 
of an apparent conflict of Joule’s discovery with Carnot’s law 
which first attracted his attention, It was the attempt to 
determine whether part of the heat supplied to an engine dis- 
appeared as work which determined the form of his trials. Wis 
eaperments of 1854 showed that ** heat in a steam motor Is not 
only dispersed, but actually disappears, and the power obtained is 
exactly proportional to the heat which disappears as heat to re- 
appear as motive power,” Some rather later and more careful 
experiments enabled him to verify Joule’s equivalent: by the 
actual results of a large engine test to an accuracy of about one 
per cent. 

The discovery of initial condensation, and the proof of the 
powerful action of a small amount of heat transmitted from the 
jacket, both pointed to the conductivity of the cylinder wall as 
the cause of the large waste of steam which the constructors of 
the rational theory had neglected. The cylinder is cooled 
during expansion, and still more during exhaust by an action 
analogous to internal radiation to the condenser. Before any 
work can be done in the next stroke, the wall has to be reheated 
by condensing fresh steam, The extreme facility with which 
steam yields or abstracts steam by condensing and evaporating, 
accounted for the rapidity of the action, The magnitude of the 
condensation increases with the range of temperature to which 
the cylinder wall is subjected. [tis larger in condensing than 
in non-condensing engines, and Jarger with high ratios of 
expansion. 

Some time ago T ventured to say that there was no trust- 
worthy engine test which showed that the consumption of steam 
with a jacket is greater than without the jacket. [ believe that 
is stil! true, but undoubtedly the economy due to the jacket 
varies in different cases from 30 per cent. to very nearly zero, 
Roughly, the jacket is more useful with small engines than with 
large ; with slow engines than with fast engines: but all this 
amounts to Jittle more than saying that the jacket is most 
nseful in those cases where the initial condensation is burgest. 
Just in proportion as the engine, whatever its type. is_ of 
the highest class and most scientitie design, the jacket is less 
useful. : 

The jacket reduces, but it does not prevent initial conden-ation. 


Virn looked for some more powerful way of heating the 


> 
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cylin ler wall without causing condensition : he found it in super- 
heating. Te constructed, in £855, a super-heating apparatus in 
the Hues of the boiler at Logelbach., whieh still exists. The 
experiments with stper heated steam were carried out between 
1855 and S50. and showed clearly the efectiveness of the method 
in reducing condensation, Super-heating came largely into use 
in the years 1$09-7O in this country in marine engincering, the 
practice having been introduced here by John Penn. In every 
case in which it was used an economy of coal was realised. 
Generally the cconemy amounted te from 15 per cent. to 20 
per cent, Tt was ascertained that this was due strictly to 
economy of steam, and not to the utilisation in the boiler of heat 
previously wasted. But the use of super-heated steam in this 
country was gradually abandoned, party no doubt from some 
practical dithenlties, but chiefly, TI beheve, because practical 
engineers had no clear idea why super-heating should produce so 
large an economy, and they were not indisposed to abandon a 
complication, the action of which they could not satisfactorily 
explain to themselves. 

No possible improvement of the steam engine, of which we 
have any knowledge at this moment, offers anything like so great 
achance of important economy as the reintroduction ef super- 
heating, and especially of super-heating to at least 100 or more 
above the saturation temperature of the steam. 1 obtained in 
Alsace on a very good 500 11.12. compound mill engine with 
jackets. and every appliance for economical working, an economy 
of 3 percent. Mr. Mair Rumiley has fitted a super-heater to a 
Babcock boiler supplying a triple engine, and has obtained an 
economy ot fo per cent. In both cases the economy is economy 
of steam, and therefore is not due to any increase of boiler surface 
or increase of efficiency in generating the steam, Lately Prof. 
Schroter, of Munich, has been experimenting with a small special 
compound condensing engine of only 60 T.H1.P., running at the 
inederate piston speed of 380 feet per minute, and with the not 
excessive boiler pressure of 165 pounds per square inch. The 
11.1. cylinder is not jacketed. The L.V. js jacketed with receiver 
steam. dn this case in a tube super-heater of a rather special 
construction in the uptake af the boiler, the steam js superheated 
to 670° b., or nearly 300 above the saturation temperature corre- 
sponiling to the pressure. In two trials of six and eight: hours 
duration, periods quite long enough for accurate determination of 
results with se accomplished an observer as Prof. Schréter, the 
consumption of steam was only 10°2 pounds per 1.11. hour, and 
the consumption of German coal of moderate quality only 1} 
pounds per TLV. hour, The steam consumption is the lowest 
on record for any engine of any type or size, and is very remark- 
able for so small-an engine, 


Confit. t of the Rational and Expertmental Theortes.—ZLenner, 
Hrn, and Slallaner. 


On the “appearance of Isherwood’s researches in 1863, the 
discrepancy between the rational theory and the results of 
experiments was recognised by Rankine and athers. But the 
conditions of cylinder condensadon are se comples, that for along 
time the more theoretical writers practically ignered both Mirn’s 
and Isherwood’s results. Zeuner, perhaps, had pushed the rational 
theory to the furthest limit of detail, and with the greatest insight 
into practival conditions, But it was not ui 188i that he bepan 
to explicity admit the largeness and Importance of the condensing 
action in the cylinder. Zeaner then was disposed to attrthute 
inidal condensation to the presence of a permanent and not 
inconsiderable muss of water in the clearance space of the engine, 
No doubt it is simpler analytically to deal with the thermal 
changes of the steam phis a given mass of water than with the 
thermal chinges of steam, water, and a varying: area of solid 
cylinder wall. In opening a discussion with Hirn in 1881, Zeuner 
wrote that if the presence of water in the clearance space was 
conceded, the Msatian calculations would be greatly shaken, and 
“the cnurmovs influence whieh they attributed to the eylinder 
wall would in future be attributed in part, perhaps cinetly, to the 
Water in the clearanee space.” Tle thought it conceivable that in 
certain Goes the whole of the initial condensation was due to 
water am the clearance space, There thus arose ao rather angry 
comtrovcres, which has been sammed up in the question, * Ts it 
water orien? TP do not know that this controversy has been 
as yet cofpletely decided, or that perhaps an absolute decision 
iy pom able.  Teanmet belp thinking that Hira, with the clearness 
of view de to los experimental work, had on the whole the best 
of the controversy, and Pde not know that anything better or 
more imstrutive can be sad than the words an which he fhnally 
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summed up his position, *t We recognise,” he said, “that the 
interpretation of the Msatians differs from that of M. Zeuner, 
not at all in Ghat it denies the possible presence of water in the 
evlinder (we are net so hydrophobic), but in that it admits that 
the water, varying in quantity, is presented only temporarily, 1s 
carried away and renewed stroke by stroke, and acts chiefly as 
the medium between the steam and the cylinder wall. In the 
Masatian explanation the action of the water raises the thermal 
action of the sides. In Prof. Zeumer’s view, the water is per- 
manently present and acts independently of the cylinder sides.” 


Iisy 23, 1905 


Wellans, 


thas been quite impossible in this lecture to do more than 
select one or two of the most important of the experimental in- 
vestigations during the last fifty years. But 1 should not like to 
omit all reference to the two series of expennments of the late Mr, 
PW. Willans, Mr. Willans’ work is no doubt well known to 
all steam engineers, and needs no detailed description, How: 
ever purely practical the object Mr. Willans had in view, his ex- 
periments were made in the true spirit of scientific research, No 
trouble was (oo much to secure accuracy to the last decimal, 
no possible cause of error was so trivial that its Investigation 
swan reckoned unnecessary. A few experimenters, Isherwood, 
Cately and Kletsch and others had made caperiments on a 
methodical system, varying a single factor at a ume.  Willans 
carried out the method of experiments in series on a scale which, 
ull he proved that it could be dene, no one would have supposed 
possible. There is a series of non-condensing and a series of 
condensing trials; in cach there are Uials of simple, compound, 
and triple engines; and for each of these, again, trials with 
inital pressure varied. with expansion varied, and with speed 
varied. The results, Gabulated in the clearest way, form a quarry 
of scientific data, but at present, in the main, an unworked 
quarry. Verhaps that statement will scem = surprising, and of 
course } am expressing enly my own view, for whieh 1 claim no 
infalibility, What Mr. Willans might have done had he been 
spared, it is impossible to say, Tle had the most active mind 
and the widest: experience deveted, perhaps, at any time to the 
study of steam problems. 

Let me protest as strongly as possible, again with the reserva> 
tion that lam stating my personal view, against the tendency to 
suppose that the great work of Willans can be summed up ina 
so-called Willans’ law, or that that Taw, handy as it may be for 
practical steam engineers, is more than a quite subordinate part 
of Willans’ work. The Willans’ law is nothing more than the 
empirical descriptive statement that the relation of total steam 
consumption and indicated or effective horse-power can be very 
approximately expressed by a linear equation, for the ease of an 
unjacketed engine working with ao fixed: cut-off. lurther, 
nothing is done in Willans’ papers to fix what is the linear 
equation for any given engine, So far as these papers go, and 
until some kind of theory taking account of initial condensation 
is discovered, we can only find the relation of steam consumption 
and horse-power for any given engine by making two accurate 
(rials of the engine itself, Willans’ law leaves us in regard to 
any given engine in the same position as an astronomer with a 
new comet, When the comet has been observed for a sufficient 
period, and some of its positions fixed, a probable orbit ean he 
calenlated.  Vhe sGaight-line law leaves the steam consumption 
of a new engine as unknown as the elliptic law the orbit ofa nen 
comet, 

Willans himself says nothing whatever as to any possible 
nitional basis for the Willans’ law. Tle put it forward: purely as 
the result of plotting his experiments, Later, Captiin Sankey 
showed that the otal steam consumption of an engine working 
adiabatically with fixed ratio of expansion would also follow 
nearly but not exactly a straight-line law if all clearance losses, 
radiation, and exhaust waste and back pressure loss were 
neglected. 

If we assume isothermal expansion (and really so far as the 
area of the diagram is concerned, it matters little what liuw of ex- 
pansion is assumed), it is casy to find a formula for the total 
steam consumption of an engine working without clearance loss 
or exhaust waste, 1 have found sucha formula, and plotted the 
results both fora condensing and a non-condensing engine in the 
diagram, Tt is found that the dines plotted are not exactly, 
hut very nearly, straight lines. That carries us a certam way, 
but iis an enormous jump to assume without cxamination (iat 
the stew wastes in the engine, amounting to from 20 to 50 per 
cent. of the steam used, and arising frean canses of (he most com 
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plex kind, depending on the volume of the clearance, the action 
of the cylinder wall, the loss of the toe of the diagram, the waste 
expansion between the cylinders, and other causes of loss, that 
these also can he expressed as a simple linear function of the 
horse-power. 

Now, in the first edition of his treatise on the steam engine, 
Which appeared in 1878, Prof. Cotterill had seriously attacked 
the problem of cylinder condensation from the theoretical side. 
Prof. Cotterill found it possible to give a partly rational, partly 
empirical, formula for cylinder condensation. 

But, according to bis formula for unjacketed simple engines, 
the initial condensation has a fixed ratio to the steam present at 
cut-off. Inthe diagram, lines for steam present at cut-off are 
given, calculated in the manner already described. Above these 
has oeen set up the condensation by Cotterill’s law, and the 
total steam consumption at various loads is then given by a line 
very nearly straight and closely agreeing with a Willans’ line. 

The curves on the two diagrams agree well with Willans’ re- 
sults, and they differ from Willans’ dines in heing obtained 
entirely by calculation without experimenting on the engine. It 
would not be right to make too much of the coincidence, but I 
thought it would he interesting to show that theory and experi- 
ment converge. .\ good deal has yet to be explained. but the dis- 
cussion in Vref, Cotterill’s treatise has done more than anything 
else to throw light on the conditions which promote or hinder 
cylinder condensation, and on the means useful in securing 
economy of working. 

Since 1845, purely scientific men, scientific experimenters, and 
practical engineers have all heen engaged in the study of the 
steam engine. 1 do not believe that any one of the three can 
claim all the credit for the improvement of the steam engine to 
the exclusion of either of the others. 


Aes) VAN EC OGA TIONAL 
INTELLIGENCE. 


Oxrorp. Ata Congregation of the University held on Tues- 
day, 21st inst., the proposed Statute on Degrees for Research 
was passed in its final form, wemdie contradicente. \t only re- 
mains for the Statute to be passed by Convocation, and it will 
come inte force. 

At the same meeting, the addition to Statute conferring the 
title of Professor of Anthropology on Dr. FE. 1. Tylor, so long as 
he shall hold the office of Reader in Anthropology, received the 
final sanction of Congregation. A proposal recognising Anthro- 
pology as a subject for the Final-Ionour School of Natural 
Science was then brought forward. After some debate the 
preamble was passed. Placets 24, non-placets 16. 


CampBripGe.—The following is the Speech delivered by the 
Public Orator, Dr. Sandys, in presenting for the honorary 
degree of Doctor in Science, Mr. Francis Galton, F.R.S. 

Sedes olin: sihi notas hodie revisit alumnus noster, qui flumine 
Nilo quondam explorato, et Africa Australi postea perlustrata, 
velut aller Mercurius omnium qui inter loca eae et inhospita 
peregrinantur adiutor ct patronus ceregius exstitil, Idem, velut 
Iter Aeolus, ctiam ipsos ventos caclique tempestates suae pro- 
fincae audacter adiunxit. Hlodie vero Academiae nemora nuper 
procellis nimium vexata non sine misericordia contemplatus, e 
frondibus nostris caducis capiti tam venerabili coronam diu de- 
itam imponi patitur. Tempestatum certe in scientia iamdudum 
Versatus, ventorum cursus tabulis fidelibus olim mandavit, gen- 
tesque varium cacli morem praediscere docuit, laudem philosopho 
uidam antiquo a Nubium choro Aristophanico quondam tribu- 
am uno saltem verbo mutato meritus: -ob yap &y BAAw@ yy’ 
Urakovoatmey Tay viv peTewpodoyoUvTwr, longum cst avorum 
t proavorum ingenia magna in-ipsorum progenie continuata’ab 
o¢ viro, Caroli Darwinii cognate, virorum insignium exemplis 
Uustrata percensere, Longum est tot honores titulosque ab ipso 
per tot annos cumulatos commemorare. Jfoc autem in loco, 
Joquentiae cius undecim abhine annos conscio, instituti anthro- 
pologici praesidem non corporis tantum sed etiam mentis 
MMAnae Mensorem appellaverim. Inter antiquos quidem cele- 
bratum erat illucdl Vrotagorae, omnium rerum mensuram esse 
lominem, Inter recentiores autem notum est hune praesertim 
Mrum hominum omnium, imprimis pessimorum, mensuram ad 
imussim velle exigere. Ceterum plura hodie dicere supervaca- 
euin est; constat enim ne optimorwmn quidem viroram a Jaudi- 
bus abesse debere mensuram. : 
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Duco ad vos virum de scientia anthropologica et meteorologica 
pracclare meritum, cacli et terrae indagatorem indefessum, 
studiorun: denique geographicorum etiam inter nosmet ipsos 
fautorem insignem, FRANCISCUM GALTON, 


Lord Acton will deliver his inaugural lecture as Kegius Professor 
of Modern History on June 11, at noon. 

Prof. Lewis announces courses of lectures and demonstrations 
in Crystallography during the Long Vacation, beginning on 
July 9. 

Prof. Koy announces a practical course in Bacteriology, to be 
given by Dr. Wesbrook and Dr. Lazarus-Barlow, in the Long 
Vacation, beginning on July $9 There will also be a course of 
lectures with practical work in Elementary Pathology, beginning 
on July 9. 

Mr. 11. F. Baker, Fellow and Lecturer of St. John’s College, 
has been appointed University Lecturer in Pure Mathematics, in 
the place of Dr. Forsyth, now Sadlerian Professor. 


-\ YEAR ago a committee, representing various educational 
hodies, was formed, at the instance of the Association of llead- 
masters, to formulate an examination syllabus on which to 
award major scholarships, offered by County Councils and 
similar bodies, and tenable at places of higher education, All 
who hnow how very different are the scholarship schemes of the 
County Councils, agree that a larger degree of uniformity should 
prevail in the examinations held for the purpose of selecting 
candidates for the scholarships. The Association’s scheme for 
major scholarships has been so drawn up that only candidates 
showing ability and intelligence distinctly above the average 
can be elected. Candidates must not be more than eighteen 
years of age in case of boys, and nineteen years in case of girls, 
and must have passed a preliminary examination to test their 
general education before they can compete for the scholarships. 
The scheme provides that the final scholarship examination 
shall consist of three groups—science, commercial, and literary 
each containing obligatory and optional subjects. The subjects 
of examination for science scholarships have been carefully 
selected, and with due consideration to the claims of practical 
work, 


Tue second annual report of the Yechnical Education Board 
of the I.ondon County Council appears in the Zechatcal Educa- 
tion Gazctte. .\ sum of nearly £15,000 was granted, during the 
year covered by the report, to intermediate and secondary schools. 
The fact that the Board has now over six hundred scholars at- 
tending these schools indicates how seriously it is concerned with 
technical education, While the question of the Teaching 
University for London has been in aheyance, the Board has not 
been able to act upon the proposal in Mr. lJewellyn Smith's 
report to contrihute £10,000 a year towards the technical 
departments of the University. It was thought undesirable, 
however, to wholly abstain from helping institutions of university 

| rank unul the establishment of the Gresham University, so a 
grant of £1000 was made to’ University College, and £500 to 
Redford College. The polytechnic institutes are rapidly inereas- 
ing in extent and advancing in efficiency. he total annual ex- 
penditure of the eight institutions open last year amounted to 
ahout £yo,000, their total number of students to over 27,000, 
and their aggregate number of separate classes or courses of 
lectures to over 1250. It is believed that the polytechnics now 
give probably nine-tenths of all the evening instruction in techno- 
logical subjects in London, and three-fourths of the evening 
science instruction, All this represents an immense advance on 
‘the state of things five years ago, and indicates that the Board 

has remarkably extended the facilities for technical education 

‘during the two years it has been at work. 


Tut fourth annual report (2 vols.) of the U.S, Commissioner 
of Iducation has been received. The volumes provide a mince 
of information on educational methods in France, Austria, 
Germany, Sweden, Switzerland, Alaska, the United States, and 
our own country. A full account is given of the character and 
development of German Universities, by Prof. Paulsen, of 
Berlin, supplemented by a statistical review of the subject by 
Prof. Conrad, of Halle. School museums in various parts of the 
world form the subject of a separate chapter. here is also an 
elaborate paper in which methods of physical training are very 
fully treated. 
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fu. tin of the American Mathenitteal Society, vol. i. No. 7, 
(.\pril 1895). —** Riemann and his significance for the development 
of modern mathematics,” is the translation, by .\. Ziwet, of an 
address delivered by Prof. F. Klein at the general session of the 
Versammlung Deutscher Naturforscher und Aerzte in Vienna, 
September 27. 1894. In it the author attempts to give an idea 
of the fite-work of Bernhard Riemann, ‘ta man who more than 
any other has exerted a determining influence on the development 
of modern mathematics.”“—Prof. Cajori contributes a note on 
the multiplication of semi-convergent series, in which, following 
up his work in a recent number of the Ae/letin, he further 
extends results arrived at by Pringsheim (.Wath, Av. vol. xxi. 
PP. 327-375) and by A. Voss (Math, dat. vol. xxiv. pp. 42-47).— 
Mr. 1. E. Dickson discusses Gergonne’s Pile Problem (c/ Ball's 
** Recreations,” pp. 101-6), and points out one or two slight 
inaccuracies in a proof given by Ir. C. TF. Eludson in 
Edtational Zimes Keprints, vol. ix. pp. 8g-91.—D'rof. Ziwet 
gives an account of the Repertoire bibliographique des Sciences 
Mathematiques, “¢. a card catalogne of mathematical literature 
which has been widely ctrenlated amongst’ mathematicians. 
Notes, and new publications, as usual. close the number. 


Bulietin de Ccadémie Royale de Belgique, No. 3.—On 
Chandler's formule, by F. Folic. ‘Vhe author criticises the latest 
formula enunciated by Chandler for the variation of latitude. Mven 
when compared with the Strassburg observations, which most 
closely accord with the formulavit is evident that the periods are not 
correctly rendered, The constants in the formula require further 
empirical] research. -On the equations of the physical field, by 
Ch. Lagrange. The form, ce. the law of distribution of a 
quantity of matter round its centre of inertia, constitutes in 
physies a principle as important as the quantity of matter itself, 
or its mass. Besides the principle of concentration, there is a 
principle of direction, and the latter is as important as the former. 
The author investigates the equations of motion in a medium 
consisting of rigid points, and introduces the conception of axial 
matter (maticre axée), in which account is taken not only of the 
mass of a point, but also of all the qualities depending upon the 
shape of the mass. The density of a point is simply the intensity 
of one of the parameters determining its action, but a Sarge 
number of other parameters of known form remain to be con- 
sidered. The consideration of axial matter Jeads ina manner 
analogous to that which obtains in Kelvin’s theory of the intensity 
of magnetisation, to theorems upon wires, plates, and leaves of 
similar substance. and then upon bodies made up of these 
structures. —On the colour, density, and surface tension of 
hydrogen peroxide, hy W. Spring. This substance, which is 
Inghly explosive in the anhydrous state, has a blue colour when 
scen ina thickness of too cm. The colour resembles that of 
water, but is 1°$3 times as intense. The density of the anhydrous 
substance is 174996. When 60°044§ pr. of it are contained in 
100 cc. of anaqueous solution, the density is 1°2540. The surface 
tension ts 07456, that of water being 1. The addition of 674 per 
cent. water raises the surface tension by 10275 per cent. Action 
of certain hot gases upon red phosphorus, by .\. J. J. Vande- 
velde. Ketger's supposition that phosphamine is produced by 
passing hat hydrogen over red phosphorus is not correct. Vapour 
of phosphorus is formed and carried off by the hot gas, exhibiting 
the phenomenon of spontancous combustion on emerging into 
the air. Other hot gases, such as nitrogen, CO,, CO, SIL, and 
dry LECT gave rise to the same phenomenon. 


Wiedemann's Annalen der Physth und Chemie, No. 4.—On 
luminescence, by Milhard Wiedemann and G. C. Schmidt. Nn 
inportant distinction must be drawn between liminescence due to 
physical and that due to chemical causes. A prolonged after- 
ylow makes the presence of chemical luminescence very probable. 
Thermeluminescence occurs after the body has been exposed to 
«a Ummperature far below incandeseenee. A phenomenon now 
called * lyoluminescence ? occurs with some substances during 
solution, when they have been previously exposed Co strong 
light. Vhe authors show that Inminescence nnmder cathode 
rays 1s always accompanied by chemical action. Mixtures of ecal- 
crim and manganese salts show luminescence phenomena of great 
brilliance under cathode rays, and when subsequently heated. 
On normal and anomalous dispersion of electric wives, by L. 
Gractz and 1. Fomm. Vhe dielectric constant and the condue- 
tivity of a ei are not perfectly independent quantities. but are 
connected ah the constitution of the body ina manner similar to 
that an which refraction and alsorption are connected in optics. 
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—Magnetisation of iron by very small forces, by Werner Schmidt. 
Stee} obeys very small magnetising forces more rapidly than iron. 
The limit of proportionality between magnetising forces and mag- 
netic moment may with practically sutticient accuracy be placed 
at a field intensity of 0°06. Otto son Guericke’s original air 
pump, by G. Berthold. The pump in the Royal Library at 
Berlin cannot be considered as Guericke’s original air pump, 
since the latter was bought by the Archduke of Saxony, and 
taken to Sweden by Dr. Iceracus, where it was used as late as 
1726 asa lecture instrument. When last heard of, in 1734, i 
was in charge of the Professor of Mathematics at Lund.— 
Remarks upon Mack’s paper on the double refraction of clectrie 
rays. by Wilhelm von Bezold.  ‘Vhe different behaviour of wood 
towards electric radiation along and across the fibre may be 
shown in a variety of ways. Lichtenberg’s figures on wooden 
plates cut along the fibre show an elliptical shape, like doubly 
refracting crystals. A similar phenomenon is exhibited by a plate 
of ebonite rendered anisotropic by sticking strips of tinfoil 
parallel to each other on the other side. The production of a 
doubly refracting or even a circularly polarising hody for electric 
rays by embedding conducting rods ina suitable dielectric does 
not appear to be hopeless. 


THE only article of general interest in the Awore Grornale 
Botantco Haliano for \pril is one by Dr. U. Brizi, on the disease 
of the vine known as éraaessure or blackening. The plasmode 
found in the diseased cells of the Jeaves cannot, he considers, be 
properly referred to /Vasmodiophora, as has been done by most 
authorities hitherto. It belongs to an organism which appears 
rather to present characters intermediate between the Myxomry- 
cetes and the Amerbx. 


SOCIETIES AND ACADEMIES. 
LONDON. 

Chemical Society, April 25.—Mr. A. G. Vernon Ilarcourt, 
President, in the chair.— The following papers were read :— 
Action of nitroxy! on amides, by W. A. Tilden and M. O. 
Forster. The interaction of nitroxyl chloride and amides usually 
results in the exchange of the amidogen group for an atom of 
chlorine. —Action of nitrosyl chloride on asparagine and aspartic 
acid ; formation of hevorotatory chlorosuccinic acid, by W. .\. 
Tilden and B. M,C. Marshall. Asparagine and nitroxyl chloride 
interact with formation of Levo-chlorosuccinic acid. —A property of 
the non-luminous atmospheric coal-gas fame, by 1. T. Waght.— 
Diortho-substituted benzoic acids. (1) Substituted benzoyl 
chlorides, by J. J. Sudborongh.—Diortho-substituted benzoic 
acids. (2) Hydrolysis of aromatic nitriles and acid amides, by 
|. J. Sudborough. In these two papers the quthor describes a 
number of new nitro- and bromo-benzoyl chlorides and benzoic 
acids. —Note on the action of sodium ethylate on deoxybenzom, 
by J. J. Sudborongh. When deoxybenzoin and sodium cthoside 
are heated together, stilbene and hydroxydi-benzyl are pro: 
duced.—A constituent of Persian berries, by A. G. Verkin and 
]. Geldard. In addition to the substances previously isolated 
from Persian berries, the authors have obtained aquercitin dimethyl 
ether which they term rhamnazin.—-l’otasstim nitrososulphate, 
by E. Divers and ‘T. Haga. The potassium nitrososulphates, 
by described Iantzsch, and by Kaschig, seem to be identical with 
that first: prepared by Yelouze. ~The milk of the gamoose, IL, 
by 11. 2. Richmond. et 

May 2. © Studics on the constitutions of the tri-derivatives of 


the trichloronaphthalene derivable from Cleve’s 1 2 2 2 2+ 
No. 12, the trie 


of a trichloronaphthalene melting at 7§°5°: 


with ammonia, hydrogen chloride, and sulphur dioxide. ~The 
existence of hydrates and of double compounds -in_ solution. 
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Part 1, by kh. P. Perman. From experiments on the pressure of 
gases dissolved in various solutions the author concludes that 
Sodium sulphate exists in aqueous solution as the hydrate 
Na,SO,.1011,0, and that silver chloride exists in ammoniacal 
aqueous solutions as the compound AgCl.3NI1,.— Derivatives of 
a-bromocamphoric acid, by F. 5. Kipping.—Daraheptyltoluene 
and its derivatives, by F. S. Nipping and QO. I. Kussell.—Note 
on the formation of a phosphate of platinum, by R. E. Barnett. 
On passing phosphorus pentoxide vapour and oxygen over red- 
hot platinum. a yellow phosphate 1’t?’,07, insoluble in aqua 
regia, is obtained. 

Linnean Society, May 2.—Mr. C. B. Clarke, President, in 
the chair. —Dr. ©. Nordstedt of Lund, Dr. Rudolph Philipppi of 
Santiago, and Dr. M. Woronin of St. etersburg, were elected 
foreiyn members. © Mr. 11. M. Bernard showed under the micro- 
scope the circumscribed patches of setae above and below the 
stigmatic on the pupa of the vapourer moth (Oryyva antigua). 
The arrangement suggested a vanished notopudium just where, in 
the Hlexapods, a dorsal branch of a parapodium ought to have 
vanished, according to the exhibitors method of deducing the 
different groups of the Arthropoda from their Annelidan ances- 
tors, as sketched in his recent paper on the Galeodrdec.—Mr. 
1. M. liolmes exhibited some new British Algce from Dorset- 
shire and Surrey ; amongst others, U/uella confinens and Ecto- 
carpus Reenhold:, both discovered last month at Weymouth, and 
the latter previously known only from the Baltic.—Mr. J. E. 
Harting exhibited and made remarks on a specimen of Cuezdes 
canvorus in the rare hepatic plumage (Cwevdis hepatices, Sparr- 
man). recently obtained at Bishop's Waltham, Essex.—Mr. 
W. T. Thiselton-Dyer, C.M.G.. then gave an abstract of a 
paper by the late Mr. John Ball, F.R.S., on the distribution of 
plants on the southern side of the Alps, prefaced by some account 
of the author’s life, and special work in relation to the .\lpine 
flora. 


Mathematical Society, Thursday, May 9.—Major I’. .\. 
Macmahon, R.A., F.R.S., President, in the chair.—Dr. Hobson, 
F.R.S., made a communication on the most general solution of 
given degree of Laplace's equation.—l'rof. M. J. M. IIill, 
F.K.S., read two short notes: (1) a property of a skew deter- 
minant ; (2) on the geometrical meaning of a form of the ortho- 
gonal transformation.— Prof. Greenhill, F.R.S., and Mr. T. 1. 
Dewar gave an account of results relating to the spherical 
catenary. The investigations given in NATURE, p. 262, 
January 10, 1895, when the parameter of the associated elliptic 
integral of the third kind is of the form 4wg/p. where wy is the 
imaginary period and wis an integer, worked out in detail for 
# = 3, 4.5, and 8, have been extended by Mr. Dewar to the 
cases of # = 6, 7, 9, 10, and 12. 

In particular, when # =.10, the catenary is given by an 
equation of the same form as for » = 5, 


* Sai 
(0 = c*%)e = 11c5 + 11,1 + Has? + 11,3? + Hy: + II, 
+ AL + Ly + Lc + Ly) JZ, 
where 
Z=(1 — #)(s -— 4)? — A’, 
and 


apts 
x=¥-5 i “Z ‘dz; 
and it was found that f could be made to vanish, so that the 
catenary becomes a closed algebraical curve on the sphere, hy 
taking 
ye WAS a /3 1 Se 5 
bai /% ae ave 


aa 
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L,= - 5 Se. ge 2. thas a / ss: 
ae / ee ve egg A 
fa = 2 Jaen Spee. 2 i a 
Gene 3° 2 12 kia e 108 
65 17 25 
vel =--:+ — ] = sy 
: eek eG ak 
“model was exhibited of this spherical catenary, formed by a 


hain wrapped on a terrestrial globe ; and so far this appears to 
« the only real algebraical case, for which it is possible for p to 
anish.—Mr. G. Hleppel exhibited a set of Napier’s Bones, of 
late 1746, and explained how they were used in calculations, 
eferring for a further description of them to the Lvelish 
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Cyelopedia.—The following papers, in the absence of their 
authors, were taken as read :—On those orthogonal substitutions 
that can be generated by the repetition of an infinitesimal ortho- 
gonal substitution, by Dr. 1. Yaber.—Notes on the theory of 
groups of finite order (continuation), by I'rof. W. Durnside, 
F.R.S..\pplications of trigraphy, by Mr. J. W. Russell + and 
the reciprocators of two conies, by Messrs. J, W. Russell and 
w\. E. Jolliffe. 


Zoological Society, May 7.—Sir W. II. Flower, K.C.B., 
F.K.S., President, in the chair.—A letter was read from Dr. F. 
.\. Jentink, concerning a monkey lately described as Cervocebits 
aterrimus, of which the type had lately been acquired by the 
Leyden Museum. Dr. Jentink considered this monkey to be 
the same as Cercocebus albigena, Gray.—Mr. J. El. Gumey 
exhibited and made remarks on a rare kinghsher (.t/cedo 
éeavan?) obtained in Ceylon by Mr. .\. L. Budler.—Mr. G. FV. 
Scott Elliot made some remarks on the fauna of Mount 
Ruwenzori, in British Central .\frica. Mr. Scott Elliot stated 
that elephants occur in great numbers on the east side of 
Kuwenzori. There were also many stil living and vast stores of 
ivory in the Congo Free-State, just beyond the south-west 
corner of the English sphere of influence. Ie pointed out the 
presence of the hippopotamus in the -\Jbert-Edward Nyanza, 
and its extraordinary abundance in the Nagera River. The 
rhinoceros was found frequently in the country of Karagwe, 
usually near the marshy lakes leading to the Kagera.—On the 
alluvial plains about the east of Ruwenzori, Jackson's hartebeest 
(Bubalis jackson?), the kob (Coéus £06), and another waterbuck 
(perhaps of a new species) were common. No buffaloes were 
seen. A bushbuck also occurred on Kuwenzori [rom 7000 to 
8000 feet. Of monkeys, Mr. Scott Elliot had noticed the 
presence of a black and white Colodus, which he could not 
identify, and of at least two other species. probably a Cercepithe- 
cus and a baboon. Some small mice brought home had not yet 
been identified. Leopards were numerous, and lions were also 
common on the lower grounds. Two species of sunbird were 
brought back, one of which ascends to 11,000 feet on Kuwenzoni. 
Mr. Scott Elliot concluded by remarking that the general idea 
of distribution gathered from the flora seemed to confirm such 
data as he could gather from the fauna of the country which he 
traversed during his journey.—Mr. F. I. Beddard, F.K.S., and 
Mr. P. Chalmers Mitchell made a communication on the 
structure of the heart in the alligator, as observed in specimens 
that had died in the Society’s menagerie.—Mr. Chalmers 
Mitchell described the anatomy of the crested screamer (Chasna 
chavaria), pointing out some resemblances between the ali- 
mentary canal of that bird and the ostrich, and giving a detailed 
comparison of the structures of Chauna chavarta and Palamedea 
cornuta.—A communication was read from Dr. I'ercy Rendall, 
containing field-notes on the antelopes of the Transvaal.—Dr. 
Mivart, F.R.S., read a paper on the skeleton of Lorzus flavo- 
palliatus as compared with that of Pyrtlacus ertthacus, 


® Geological Society, May 8.—Dr. Ilenry Woodward, 
F.R.S., President, in the chair.—The Stirling dolerite, by 
Horace W. Mcnckton, The rock deseribed in the paper forms 
a mass of about eight miles in length, with an average width of 
about a mile ; it is intruded into the lower part of the carbon- 
iferous limestone series. There is ttle doubt that the .\bhey Craig 
rock, north of the Forth, is connected with the Stirling rock ; 
and there is reason to think that the igneous rocks of Cowden 
Ilill and of the hills around Kilsyth are outlying portions of the 
Stirling rock, being connected with it underground, All these 
patches, as well as the main mass, are for the most part composed 
of a more or less coarse-grained dolerite, the marginal part 
always becoming finer-grained, whilst the actual edge has 
apparently been a tachylyte now devitrified. The author gave 
the results of his macroscopic and microscopic examination of 
the rocks from various parts of the mass.—Notes on some rail- 
way cuttings near Keswick, by J. Postlethwaite. Several cuttings 
have recently been made on the Cockermouth, Keswick, and 
Penrith Railway, chiefly through drift, thongh some occur in the 
Skiddaw slates, and in one case a diabase dyke (much decom- 
posed) was met with. The author described the drifts as blue 
clay beneath, and brown clay above, and considered that these 
two clays were produced during two separate periods of glacia- 
tion, with no long interval between. {In some places near 
Keswick water-borne gravel may be seen surmounted by blue 
clay; this gravel was considered by the author to be of fluviatile 
origin. —The shelly clays and gravels of Aberdeenshire considered 
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in relation t) the question of submergence, by Vugald Bell. The 
drifts of this region have been described by Mr. Jamieson, and 
also in the publications of the Geological Survey. The two 
authorities agree that the lower (grey) boulder clay of the district 
was produced by a local glaciation. The geological surveyors, 
however, maintain that the intervening sands and gravels with 
marine shells were produced during a submergence of 300 feet or 
upwards, whilst the upper (red) boulder clay was formed by an 
ice-sheet from the south. Mr. Jamieson, on the ofher hand, 
assigns a purely glacial origin to the middle sands and. gravels, 
and considers that the red clay (which contains a few fragments 
of marine shells) indicates a submergence. The author discussed 
these views, and maintained that submergence is not proved in the 
ease of either middle gravels or red clay, but that?the former are, 
as Mr. Jamieson maintained, truly glacial. whilst he advocated 
the existence of extra-morainic Jakes to explain the latter. 
ARIS. 

Academy of Sciences, May 13. 0M. Marey in the chair.— 
On the evelostat, a mirror apparatus giving an image of the sky 
which remains fixed with regard to the earth, by M. G. Lipp- 
mann. -\ plane mirror is mounted on an axis resting on fixed 
earings. The mirror and its axis are parallel to the polar axis. 
A motor turns the system at a uniform speed ence round in forty- 
cight sidereal hours, in the same direction as that of the celestial 
sphere. The author gives a proof that this mirror fulfils the 
necessary conditions, and points out wherein it differs fram the 
ordinary siderostat. 1Te shows how the siderostat can be used 
to demonstrate the principle of the cadostat, and how the latter 
instrument can be employed in place of an equatorial. . Thermo- 
chemical relations between the isomeric forms of ordinary 
glucose. by M. Berthelot. Vhree forms of glucose are dis- 
Linguished : a, the ordinary form, for which ap — + 106°: B, 
produced by transformation of a at 100. giving ap + §2°5°; 
and y. fermed from @ at 110, having ap = + 22°5. These 
rotations are observed immediately on solution; left for some time 
all are converted into the B form in solution. The change of 
a inte 8 glucose absorbs 1°55 Cal, the corresponding change 
of 5 into B glucose absorbs 0°67 Cal., in the anhydrous state. 
On an automatic registering measuring machine for the compari- 
sen of end measures, by M. 1. Hartmann.—Researches on the 
hatching of ‘Vauf des sexués” of the vine Phylloxera, hy 
M.oL. J. Leroux.—The works printed in the correspondence 
are: .\ neerological notice on lrnest Mallard, by M. uA. 
de Lapparent. Petroleum, asphalt, and bitumen, from the 
geological point of view, by M. oA, Jaceard. Invasions 
of locusts in Algeria, by M. J. Kiinckel d‘Herculais. 
Demonstration of Tohebychefs theorem, by M. André Markoff, 

On the equivalence of six different forms of expression of the 
quadratures of algebraical differentials reducible fo elliptic 
Integrals, by M. ob. de Salvert.-On the integration of the system 
of difterential equations, by M.A. J. Stodolkievitz. <On a new 
method for the production of fringes with great differences of 
Phase, by M. Gony. A theoretical paper.- On the electro- 
magnetic theory of the absorption of light in erystals. by M. 
Bernard Brinhes. Anomalous rotatory dispersion of absorbent 
bodies, by MooA. Catton. —General solution of Maawell’s 
equations for a homegences and isotropic absorbent medium, 
by M. Birkeland. in argen and heliam. An extract from a 
letter by Prot. Ramsay te VM. Berthelot. An account is given of 
asample ot jas obtained from a meteane iron from Augusta 
County. Virginia, VS.A. After sparking with oxygen and over 
caishie soda. the residual gas pave spectroscopic evidence of the 
presence ot orgon and hehum., Only the fines ef argen and 
helium were observed, This evidence ix taken ay proof that 
Arron exists mn extra-terrestrial bodies, Ghough it has net been 
nepeed in the sun, Helium is found in most of the rare earth 
miners] cx mined by Prof. Ramsay. On the definite combina- 
Hen ie chpgeer-al@miniun alloys, by Mo 11. Le Chatelict. ‘The 
auther corrests his previous announcement af the allay AICu. 
Phe france bad been more profoundly altered by the reagents 
used then sa) at the tthe suspected. stimation af sulphur in 


Camtitone, etechl, and trans, by Me Louis Campredon. 
Kew roche on ther ureus chloride, bromide, iodide, and oxide, 
hy Mo deeet)  Varet. ON thermochemical paper giving 
dotuly ceneermng the beats of formation of these Salts, 


On the nehecuhur origan of the absorption bands of cobalt 


and chreannnn Ieoby M.A. Titer The conehisions 
are drawe see Tat chrontium salts and the red cobalt salts 
Wanye: tie epee tce opic bards, pastas is the case with the rare 
earth® ail rindi Wilts. (2) ‘Lbat these are spectra of mole: 
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cules like the spectra given by organie substances of the chloro- 
phylltype. (3) The hypothesis that each band of the spectrum 
of a rare earth corresponds to an element is not necessarily true, 
according to the evidence of cobalt. (4) The bands may be dis- 
placed or disappear for one and the same element according to 
the nature of the molecules in solution or of the compound ob- 
served. —On the moleeular modifications of glucose, by M. C. 
Vanret.—On the use of carbon tetrachloride as a means of 
separating methylene from ethyl alcohol, by M. Maxime Cari- 
Mantrand.-On a brown pigment in the elytra of Curculio 
cupreus. by M. A.B. Gritiths. —On the aeration of the soil in 
the aris promenades and plantations, by M. Louis Mangin.— 
On the existence of numerous crystals of orthoclase felspar in the 
chalk of the aris basin ; proofs of their genesis 7 sz, by ML. 
Cayeux. On gypsum from the neighbourhood of Serres (1 lautes- 
Alpes) and Nyons (Drome). by M. Victor Paquier. —On the 
miocene near Bourgoin and Tour-du-Pin. by M. enn 
Douxami.—On the presence of Ostrea (Exogrra) cirguda in 
the upper Jurassic of the Alpes Maritimes, by M, Adrien 
Gueébhard. 
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The Spirit of Cookery, a Popular Treatise on the History, 
Science, Practice, and Ethical and Medical Import of 


Culinary Art. By J. L. W. Thuodichum, M.D., 
F.R.C.P?.Lond. (London: Bailhére, Tindall, and 


Cox; Frederick Warne and Co., 1895.) 


HE scientific branch of culinary literature has just 
received in Dr. Vhudichum’s book an addition 
which cannot fail to attract the attention of those who 
give to the selection and preparation of food the con- 
sideration that the subject undoubtedly deserves. Of 
works which come under the denomination of kitchen 
text-books we have had of late years more than enongh 
perhaps, but treatises on the culinary art from an 
academieal and philosophical point of view have been 
few. “1 could write,” said Dr. Johnson, “a better book 
about cookery than has ever yet been written : it should be 
a book upon philosophical principles. Pharmacy is now 
made much more simple. Cookery may be so too. A 
prescription which is now compounded of five ingredients 
had formerly fifty in it. So in cookery. If the nature 
of the ingredients is well known, much fewer will do. 
Then, as you cannot make bad meat good, 1 would tell 
what is the best butchers meat, the best beef, the 
best pieces; how to choose young fowls; the proper 
seasons of different vegetables ; and then how to roast, 
and boil, and compound.” The author of * The Spirit of 
Cookery ” has evidently been guided by a similar recog- 
nition of the requirements of the case ; and seeing that he 
is a member of a scientific profession which may be said to 
cndow with special advantages those of the cloth who turn 
their attention to the study of food-stuffs and their treat- 
ment, it may be taken for granted that he has exeeuted 
his task with competence and ability. His objec: has 
been “to produce such a system of general rules as will 
enable those who thoroughly master them to perform the 
principal culinary operations without reference to the 
frequently unintelligible records of the details of mere 
empiricism. These rules,” continues he, “are based in 
the first place upon unimpeachable scientific data or 
fundamental truths which admit of no circumvention or 
compromise, and have to be obeyed under pain of certain 
failure. This ohedience has at onee its ample reward in 
clearing the subject of a mass of errors and delusions 
which disfigure it as a science, and impair its utility, and 
in placing into the hands of operators the means of 
attaining their object with certainty and elegance.” 
Strictly speaking, ** The Spirit of Cookery” is a compen- 
dium of very useful information gathered, for the most part, 
from trustworthy sources; its theories are, generally 
Speaking, sound, its principles excellent, and its rules 
good ; but it can scarcely be called a practical work from 
an exccutive point of view, for the author rarely allows his 
descriptions of a process or a dish to go further than a 
mere sketch. Each branch of the art 1s nevertheless dealt 
with, and the principal methods of cooking, if not abso- 
lutely worked out in detail, are at all events carefully 
analysed, 
After a glance at the objects of cookery, its literature in 
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| the past and present, the requirements of the kitchen, and 
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| the processes which appertain thereto, Dr. Thudichum 
comes to the subject of soup-making. That this is 


haustively treated, may be gathered from the fact ha 
more than one hundred pages are devoted to it. The 


salient feature of this discussion is an exposition of wha 
the author calls ‘the complete fallacy of the proposition 
that bones can either make, or help to make, any liquid 
that can have any value in cookery.” This argument 

new, or rather let us cal] it a revival of an old controversy 
which has been forgotten. That a scientific writer as 
earnest and experienced as Sir Henry Thompson should 
have acknowledged, comparatively recently, the value of 
bones in cookery, in his work “ Food and Feeding,” would 
in itself justify our questioning Dr. Thudichum’s rather 
peremptory dictum on this point. Speaking, however 
from absolutely practical experience to the contrary, we are 
forced to deny the accuracy of the contention. As a 
matter of fact, we have been in the constant habit of pro- 
ducing fragrant and savoury broths from the bones 

poultry and game, both cooked and uncooked, which we 
have found very valuable in sauces ; while in soup-making 
our working has proved that after six hours cooking on the 
lines of the fof-au-few, a very perceptible gelatinous cle 
ment is produced from the bones, which contributes to the 
quality of the stock. In all circumstances it is of course 
essential that the bones be broken as small as possible 
and in the case ef those of poultry and game that they be 
pounded roughly in the mortar. The latest method, viz. 
that of setting the bones of meat and carcases of poultry 
intended for the stock-pot to be browned in the oven be- 
fore addition, is an undoubted improvement, to which the 
author of “ The Spirit of Cookery” would not object per- 
haps, the addition being made after the first stage of the 


broth-making, zc. after the liqnid (containing the meat 
alone) has been permitted to come to boiling point for the 
first time, simmering being conducted afterwards for the 
allotted period. 

Touching the alleged costliness of extracting gelatine 


from bones, we think that Dr. Thudichum has lost sight 
of the fact that, inasmuch as kitchen fires are always burn 
ing, space can generally be found on the hot-plate for a 
vessel] containing bones where it can simmer without any 
additional expense in the matter of fuel. We have found 
that in this way, with the aid of a few vegetables and 
herbs, very useful broths can be made for the moistening 
of stews, purees, &c., while it is well known that at Alder- 
shot good wholesome pea and lentil soups are made on a 
bone-stock basis, which form an addition to the soldier's 


| dietary that is much appreciated, and for which no hetter 


medium, considering the imited resources of the military 
kitchen, could be concocted. 

We confess that we are surprised at Dr. Thudichum’s 
apparent indifference to vegetables as a factor in the pro- 
duction of a good Jou//on, for constant practice has satis- 
fied us that all its fragrance and a large share of its 
pleasant flavour come to the fot-av-few or soup from a 
very careful proportioning of the vegetables to the meat 
by weight. In a case of this kind it is idle to speak of 
“an onion” or “a carrot.” We also wonder that he should 
mention the now obsolete method of elarifying broths with 
whites of egg and Iemon-juice. ‘The object is now attained 
by raw beef reduced to a pulp, mixed with both the yolk 
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and white of ez, by which the loss of favour by the old 
process has been overcome. 

In regard to the authors condemnation of the state- 
ment that “the French cook makes excellent and nutn- 
tous soup out of materials which the Enghsh housewife 
throws away as useless, while her fof-aw-fer 1s composed 
of stray scraps carefully husbanded. which cost her 
nothing, but which when skilfully combined constitute 
a useful and inexpensive food.” we would observe that 
the use of the word fef-az-feu is obviously a mistake, 
but that had weermrte been substituted there would have 
been no cause for objection. What says Sir Henry 
Thompson? ~ This the fot-an-few is a different thing 
from the common ‘stock-pot’ of the French peasant, 
so frequently termed a fof-au-few and confounded with 
it. The primary object of the ‘stock-pot” is to make 
a decoction for soup—of animal food if possible—and 
every morsel of flesh, poultry. trimmings from joints, 
bones well bruised, &c.. which are available for the 
purpose are reserved for it.” This turning to account 
of scraps i>, to our thinking. by no means a “ delusion,” 
but a thing that should be encouraged in every 
economically conducted kitchen. In nearly every other 
respect we are able toconeur with Dr. Thudichum. He is 
undoubtedly right in pronouncing against the so-called 
clear soup~ of restaurants and hotels, in denouncing the 
free use of wine to smother defects, and the heedless 
use of creim and butter in fotrges dies, brsgues, and 
puress. 

Turning to his precepts concerning processes, we 
also find much that we can accept as earcellent. Here 
and there are points, of course. In regard to which 
the bes: authorities differ. We would never put fresh 
meat or poultry. when either has to be cooked for the 
table by boiling, into cof broth or water, having found 
the method advocated by Sir Henry Vhompson better 
than any other, viz. to immerse the joint or bird in a 
boiling medium to solidify or coagulate the albumen 
which pervades the outer layer of meat, and after five 
or six minutes at that temperature to reduce the heat 
beneath the vessel to simmering point, never exceeding 
t8o F. We apply the same principle to the pre- 
paration of fish with equally satisfactory results, having 
proved the accuracy of Sir Henry's axiom that boiling 
fish in the ordinary manner is of all systems the most 
wasteful and unsatisfactory. There can be no doubt, 
though it is contrary to Dr. Thudichum’s theory, that 
the yreatest benetit is to be derived from broth made 
from Ssh-bones and “cuttings 7 of white fish, assisted 
by herbs and ve,zetables. This we employ as a moisten. 
ing in our method of fish-poaching, and consider it 
superior ta court dovilion with Ws excessive amount of 
wine, which Dr. Thudichum very properly condemns. 

Vhere is another point on which the doctor's advice 
We referto his definition of bruising 
Surely this is contrary to 
“ Braiser la viande,” 
un ben 


Is OPen to question. 
asa specie, of “roasting.” 
the teaching of the best authors, 
says Dubos, “eest da cuire a Vétuvée dans 
fonds de fayen a Vattemdre Complttement. en lui con- 
sts sues nutriti6.” Tow can a ptece of meat 
be said to he “roasted ( when it ms moistened in’ the 
brristere with dourdllon “a hauteur“? Vhe tact is there 
The French cook adopts one 
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are varieties of braising. 
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method, for instanee, for white. and another for brown 
meats, and, as we read in “Food and Feeding.” these 
vary in treatment. In all the predominating feature is 
stewing, though the part of the meat exposed by the 
gradual reduction of the moistening broth may be 
browned by heat transinitted downwards from hot cinders 
on the lid ef the vessel. The meat is really part stewed, 
part steamed, and superficially toasted. Dr. Thudichum 
nothing of the amouat of motstening j7repfotr 
necessary for braising, the preliminary browning of the 
meat, the couche de rectnes et ofgnons éminceés on which 
it should be placed, the reduction of the first partial 
moistening, and then the tinal filling up level with the 
top of the meat. Without these instructions, how is the 
student to have placed in his hands “the means of 
attaining his ohject with certainty and elegance?” 

But the few points to which we have taken exception 
are of no great consequence In a work which covers as 
much ground as “The Spirit of Cookery.” Some of 
them might perhaps have been passed over as apper- 
taining to practical work, which Dr. Thudichum may not 
have mtended to explain minutely. There is, as we have 
said, a great quantity of information which its beyond 
criticism, plenty of advice which 1s full of common sense, 
and a painstaking classification of the principal sections 
of the art which cannot but be usetul to students of 
cookery. The scientitie principles, by which all intelligent 
work should be guided, are very clearly kud down. The 
notes on the preparation of food for the sick-room and 
the camp are excellent, anall who recognise the necesstiy 
of encouraging cookery for the palate rather than fer the 
eye will concurin Dr. Vhudichum’s observations regarding 
the vulgar folly of over-ornataentation. 
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WEATHER ORSERVATION AND 
HERS ETE EONS 
Veteorology, Weather, WVethods of Forecasting, 
Description of Meteorological Instruments, and Kier 
flood Predictions tn the Critted States. By Vhomas 
Russell, U.S. Assistant-lEngineer, (New York : Mac- 
millan and Co., 1895.) 
Results of Rain, Breer, and lvaporation Observations, 
made in New South Wales during 1893. By WU. C. 
Bik, GaG., bekoSs ssdney 2 (Gaalbotter 


ened 


Russell, 
1894. 
‘ee first of these two books has for its aim the in- 

struction of those who are interested in the weather, 
and wish to make forecasts on scientific lines, or to under- 
stand the principles which underhe the predictions issued 
by responsible authorities. The expression “ scientific 
lines” is, perhaps, not justified. 
bably, as large a part as science. The knowledge of the 
character of the weather that has followed certain 
definite atmospheric conditions in former cases, is to 
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Expertenee plays, pro- 


some estenta guide as ta what will happen when those 
conditions again present. themselves, and — possibly 
as true a guide as any result based on the wider 
knowledge of the general circulation of the atmosphere. 
Especially has the particular study of the direction and 
rate of motion of cyclonic areas, with their attendant 
phenomena of rain, and change of temperature permitted 
«greater amount of security in weather predictions for 
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short intervals of time. But this great certainty is based 
upon experience and observation, rather than upon purcly 
thermo-dynamic principles. 

The evidence of decisive progress in forecasting is 
wanting. Nor does the author hold out a very sanguine 
hope of the possibility of issuing in the immediate future 
successful weather forecasts over large districts from a 
central bureau. There are not more than six to 
twelve occasions, in the course of a year, for any part of the 
country, he tells us in the preface, “where successful pre- 
dictions can be made, and for some plaecs successful 
predictions are never possible.” ‘ Successful continuous 
predictions for every day are not possible.” This is 
the opinion of one who apparently has ample means of 
forming an adequate judgment. It is the outcome in a 
country where the opportunities of framing forecasts are 
inany and favourable. The service is well supphed both 
with funds and officers, the vast telegraphic system of 
the country is at the disposal of the Weather Bureau, 
the area over which the data are collected is extensive 
enough to enable the whole development of a storm to 
be watched and reported, while the favourable situation of 
Washington, in the cxtreme east of the continent, is a 
peint not to be omitted. Yet after years of trial, the 
opinion of one who apparently has official connection with 
the system, or is at least well supplied with information 
from the Bureau, is, that the complete solution of the 
problem is not only impossible, but is only practically 
cfHfective an the average less than once a month. If this 
be the result under favourable conditions, what, it may 
be asked, is the system worth in England, where our 
insular position cuts off the supply of any information 
from the West, the direction in which our principal storms 
approach, and the intelligence from the East has to be 
supplicd by the courtesy of many nationalities, and morc 
or less hampered by different telegraphic systems. 

‘To return to the book, however, which in some respects 
isa little disappointing.  ‘Vhere is an occasional appear- 
ance of hurry in the compilation of the work. which has 
sometimes prevented the author expressing himself with 
sufficient clearness, and with the reservations which are 
sometimes necessary. For instance, we are told, on p. 3, 
that there is less oxyyen in the air when the wind is from 
the south, than when the direction is north. ‘This 
may be true for the district in which the author lives, but 
as there is no indication where this particular locality is 
situated, and the preface is not even dated, we arc left 
to infer that the remark applies ta the carth generally, 
which ean searcely be correct. Again, on p. 184, in the 
deseription of secondary low pressures, occurs this 
sentence. “In Fig, 29, thunderstorms are very apt to 
occur with secondary low pressures.” ‘This statement is 
certainly a puzzle. On p. 190 we are referred to a map 
on the adjoining page. ‘There is no map there, although 
this map is referred to in the list of illustrations. 
Readers will, however, find it at the end of the book. 
Sometimes, too, facts which are easily verified arc nat 
quoted with accuracy. On p. 5, the dates af the carth’s 
perihelion and aphelion passage are given as december 
23 and June 21 respectively. The area of the Caspian 
Sea is given on p. [OL as over 200,000 square miles, and 
on p. 201 as 180,000 square miles, 
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many other small blemishes can be removed in a future 
edition. 

We are more concerned to look at the work as a whole, 
and to consider what special service is it likely to render 
among the host of meteorological treatises that arc con- 
tinually appearing on one or other side of the Atlantic 
We have, of course, the ordinary chapter on meteorological 
instruments ; we have the cloud classification ; we have 
the description of the rain and hail and snow, that tco 
frequently make life unpleasant ; tegether with all the 
winds that blow, or are likely to blow. And the oft-told tale, 
it must be confessed, is repeated in rather a jerky manner, 
partaking of something of the manner of a dictionary, 
wherein onc is treated to a collection of definitions. 
The last chapters of the book are undoubtedly the 
best. There the author has something to tell us of 
processcs not generally described in books like the 
present. To the charm of novelty 1s added the ad- 
vantage that we fecl we are listening to a practical 
expert, who can tell us all that is worth knowing about 
river-floods and overflows. 

We come now to the sccond volume under notice. 
Fortunately in this country we are not frequently 
troubled by the overflow of rivers and the consequent de- 
struction of property on the banks, and therefore the 
subject with us receives scant attention. Probably for 
this reason the report of the Meteorological Council is 
silent on such matters, though at times ke last autumn, 
the inhabitants of Eton, Oxford, and the Thames Valley 
would have been gratified by a timely warning. ]1 may 
have been that warnings were piven, but from the absence 
from the Report of any mention of machinery adapted to 
this end, one would infer that this is an inquiry the 
Council do not consider worthy of their attention. Far 
different is it with the Astronomer at Sydney, whose latest 
report is mentioncd at the head of this notice. There the 
subject is forced on the attention of scientific men: and 
on the unscientific, too, if he happen to live in a district 
where, as Mr, Russell reports, the rise of a river was 50 
rapid that in less than two hours a part of a town was 
covered toa depth of three or four feet, and the people 
were glad to escape with their lives at the sacrifice of their 
property. Mr. Russell has great difficulties to contend 
with. He has not only the small equipment peculiar to a 
comparatively new colony, imperfect data, and the slow 
accumulation of facts, but the first warning of the rise of a 
flood may occur in uninhabited or thinly populated dis- 
tricts, with which communication is slow and uncertain. 
The American Bureau has not to struggle against these 
disadvantages, but the problem depends upon so many 
variable quantities that the complete solution is practically 
impossible. 

Vhe author of the treatise on meteorology lays 
it down that very httle connection can be traced between 
meteorological laws and river floods, except perhaps in 
cases where the quantity of water is dependent upon the 
melting of the snow. In temperate zones, floods occur 
without any very noticeable great rainfalls. Intermittent 
rain may cause i river ta rise very slowly, and almost im- 
pereeptibly, till it be bank-full, when a moderate rain 


makes the river overflow. Neither is there any decided 


But these and 4 connection between the river slopes and velocity, so that 
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the veloc:ty of the dow cannot be computed trom a know - 
ledge of the slope. The character of the ground over 
which the ran falls—that is. the degree of permeability - 
is a fruttul source of uncertainty in predicting the 
probable rse. There are many other ob vious sources of 
error, so that no one can be surprised to learn that the 
theoretical determination of a river rise cannot be treated 
as a problem in hydraulics. Without a system of gauges 
afoa, the river. predictions are scarcely possible. With 
their employment. the problem becomes more or less one 
of practice and experience. This remark may be dlus- 
trated by showing how the rise of the river may be pre- 
dicted for Pittsburg. a place where the observations of 
rainfall simply, are of little use in toretelling with aceuracy 
the height t> waich the river will rise. The rise is pre- 
dicted from observations of the rise at stations above the 
town, or on tributaries. Gauges are maintained at Oil 
City, Brookville, Confluence, Rowlesburg, Weston, and 
Johastowa. These towns hie both north and south of 
Mittsburz, and the wreatest separation may amount toe two 
hundred miles. ‘The height of the river and its tributaries 
at evch of those plares not only exercises a different effect 
at Pittsburg, presum2d to be proportional to the square 
root of the areis drained by the rivers at each station, but 
the height of the river at Pittsburg itself has also to be 
tiken into the account. The higher the stage at [1itts- 
bar, the less w fl the river be aftected by the same rise at 
bic upper stations. ‘ltisassumed that the rise muluplied 
by the mean stwge during the rise is comparable through- 
out different stages for Pittsburg.” he factors deduced 
from the arei drained vary from 211 for Oil City to ovr at 
Weston, and the observed rise between two consecutive 
days multiptie | by these factors can be easily tabulated to 
eshibit the expe ted rise at Pitsburg. Mr. Russell has 
worked out som examples to show the suecessful appli- 
evion of this msthol. On February 16, 1891, the caleu- 
leet heisht of the stage was 31°35 feet; the observed, 32 
fest. Oa Febraury 6, 1893, the calculate) height was 2 

ft; the observed, 2377. It dee, not appear how far 
these examples are illustrative of the suceess attending 
th veneral application, but the system seems to leave 
nothing to be desired. The author takes us regularly 
down the Obi River to Cincinnath. Louisville, and Cairo, 
the junction with the Mississippi. dustrating the moditica- 
cations which verying conditions may render necessary, 
Vhe Missour: and the Mississippi also reecive their share 
© attention, and the book farts ayery practical guide for 
these Interested in such matters. The value of the whole 
preoess rests on the provision of a sufficient number of 
well plied geazes, and a long series of observations, 
fom whith mo be tearnt the probable behaviour of the 
everunder all cireametances, Itas in this direction, ap- 
purent! . thet Mr. Russell, of Sydney. tinds lus oappor- 
vente. and the great muss of facts that he is collecting 
will be oof the Qreitest use as the colony becomes more 
trekly prope We da not understand that he has yet 
reve oct the sta 
sand fall of the rivers over which 
he warles. 1s partafapparently less interesting, is pot 
less usefal: amd hes tobe congevulkeutedl on the spread 
vations ain | his siecesstil overthrow 
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HN AL RGA Or ChLSSICAL aN LOGE 
Atlas of Classtcal -Antiguitfes. Vy Vi. Selireiber. Edited 
for English use, by Prof, W. C. Anderson, of Firth 

Collese, Sheffield. London: Macmillan, 1895.) 
ii work should hardly be catled an Atlas, since, 

though it contams a vast amount of matter, the 
disjointed arrangement is by no means that of an Atlas. 
The abundance of illustrations, however, makes the book 
exceedingly valuable to the student. 

But although there may be, and is the facuadsa, the 
Jucidus ordo is frequently wanting. Still, by the help of 
the excellent trilinqual index, supplied by the English 
editor, thts defect ts much remedied. 

The book should also be judged by reference to what 
it aims to be, If considered as a work addressed to 
artists or specialists, great deficiencies in the technical 
execution of the plates would have to be complained of ; 
but it should be looked at mainly as a series of rough 
sketches of ancient lite as revealed to us through art, for 
the instruction of students in literature and commencing 
archivologists, or as a general book of reference. The 
above remarks refer entirely to Herr Schreiber’s plates ; 
nothing but praise should be accorded to Prof. Anderson 
as translator and expositor, The aim of the work is 
sufficiently stated in the preface. 

“There springs up a desire for facts facts as to the life 
of the ancients, their laws and their customs, their beliefs 
and their cults. Because no fact is despicable from the 
point of view of science, we further look into their daily tite 

the fashion of their dress and their houses, the arrange- 
ments of the theatre and the market-place. And since no 
source of facts can be so perfeetly trustworthy asthe works 
of contemporary art, those works vain an interest, arising 
not mercly from their own beauty, but as the crystallisation 
of the visible life of the people, a mirror of their thought 
preserved to us fike many actual Greek mirrors in the 
graves of the dead.” 


The series of plates begins with theatres and acting ; 


and with respect, at least, to Roman or Rominised 
Greek theatres, they are very fully illustrated, both 
as regards the fabric and the actor, but there ts a 


remarkable absence of the characteristics of the Greck 
theatre as distinguished from the Roman, which have 
been much under discussion of late years. Plate tit, 
Fig. 3, however, introduces a representation of the raised 
stage or Aoyetor, which, if the date ascribed to it in the 
text be accurate, bears strongly aucanst the theory that 
all the action took place on the level of the orchestra 
until the raised pu/pitiamt was introduced by the Romans. 
In VPhate ix. we see that some of our modern building 
appliances hase been in continuous use since classical 
times. In Plate x. Piz. 3, after Durm, the contrivance 
of the wooden blocks and pin in the joints of the columns 
of the Parthenon is net accurately shown, and it is there- 
fore not surprising: that in the text a ditttealty is hinted at. 
The smaller shallow cirele was not provided fer the pur- 
This wats 


pose of reecuaing a wooden cylinder to turn in. 
the function of the smaller pin or cylinder of hard wood, 
which was centred in the square wooden blocks which 
were fixech in cach bed ot the jeint. “The shatlaw circle 
in the stone was provided to receive the detritus caused 
by rubbing the stones together, In the same plate 
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Decoration of this member is, to say the least, extremely 
doubtful. Two valuable plates follow of Olympia, in 
plan and perspective. 
of Athens, however, is hardly so successful. The draw- 
ing is coarse, and it gives a very inadequate idea of the 
way in which the Acropolis dominates the valley to the 
south of it. In Plate xiv., Figs. 1 and 2 (the latter from 
a vase) are interesting from their connection with the 
Eleusinian mysteries. As many of the illustrations are 
necessarily taken from vases, it would have been servic- 
able for beginners if some representation with a short 
description of different kinds of vases, such as the cylix, 
the lecythus, &c., had been given. Plate xv. shows that 
votive offerings of models of diseased limbs and other 
bodily members, suspended at the altars of favourite 
saints, had their origin in classical times. In its reference 
to Fig. 2, of Plate xviii, the text gives a valuable reference 
ta the recent discoveries at the Pantheon, which were 
lately made under the direction of the French architect, 
M. Chedanne. 

Plate xix., Fig. 15, is interesting as showing that the 
division of the heavens into different 4emses of the 
mediaval astrologers had its origin in classical augury. 
Plates xx. to xxiv. are devoted toathletics. In Plate xxii. 
are illustrations of the method of throwing javelins by 
means of the amenfunt, a kind of sling attached to the 
shaft. Some are shown as being thrown overhand, and 
others underhand, and a curious method by which aid 
was given to jumping by means of weights held in the 
hands. Plates xxvii. to xxxiil. are devoted to games and 
arena combats. Tig. 4 in the first of these plates, from 
a wall-painting from Pompeit, is an interesting illustration, 
described thus in the text: ‘This painting is unique as 
a contemporary picture of an historical event. Tacitus 
(* Annals,” xiv. 17) mentions a riot between the people 
of Nuceria and Pompeii which arose out of a gladiatorial 
show given by Livinens Regulus. It began with mutual 
taunts, and then stones were thrown and weapons used. 
The Pompeians were naturally the stronger party, so 
that many of the Nucerians were badly wounded, and 
As a consequence, Nero stopped the 
games for ten years. The painting shows the fighting 
going on in and about the amphitheatre.” Fig. 1 in 
Plate xxxiii., from Brescia, shows that combats with wild 
beasts were still practised in 530 4.0. in Italy. In 
Plate xxxiv. we have representations of early Greek 
warriors and weapons, and also, but of later date, a 
besicyed city from the Nereid tomb inthe British Museum, 
and in Plate xli. a useful diagram showing the arrange- 
ment of a Roman camp. In the same and following 
plates Koman soldiers and their armour are well given, 
and Greek and other helmets. Young students of Cassar 
“de Bello Gallico” will be thankful for the illustrations 
of the Rhine Bridge in Plate xliv. In Plate xlvi. is the 
chifficult subject of the trireme and its oars. It contains 
only one original document | Fig. 8), namely, the sculp- 
tured relief found near the Erechtheum ; the other figures 
are reconstructions in which the difficulty does not appear 
to have been grasped. The ancient relief certainly im- 


several slain. 


phes oars of different lengths; thus much cannot be — 


controverted, but the only possible means by which the 

rowers on the different banks could have kept time would 

have been by an inversely corresponding difference given 
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to the surface of the blades of the oars, which the re- 
constructions do not show. 

Plates xIviili. to li. are occupied hy town gateways and 
fortifications. Then follow private houses, aqueducts, 
bridges, baths, and calculating beards, In Plate Ixii. 
ancient sundials, which divided the day from rising to 
setting sun into twelve hours, irrespective of the difference 
of their lengths in summer or winter. Then follow various 
agricultural operations, and in Vlate Ixvi. a warehouse 
scene, the weighing silphium, a plant used in medicine, 
grown in Cyrene; a group of decidedly Egyptian type. 
Then ovens, Plate Ixvit., for baking bread ; Plate Ixviit., 
for pottery. From Plates Ixix. to Ixxvi., various arts and 


crafts. The triclinium is shown and explained in Plate 
Ixxvit. Then follows jugglery and games. Plate Ixxxi. 


shows bridal scenes, followed by female dresses and 
cosuumes. In Plate Ixxxvil. is a relief from the arch of 
Constantine, introducing several details of the Roman 
forum, Plate Ixxxviii. follows with a graphic scene of 
civic life from a wall-painting of Pompeii. Then schoel 
scenes are illustrated with wax tablets and writing 
materials ; there is also a pair of proportional compasses, 
having much analogy to the instrument in modern use. 
Plates xcii. A and xciii. tell the “tale of Troy divine,’ 
from a relief of the Augustan age, representing the Ilu- 
persis, found near Bovillae; and the work concindes 
with a very complete series of burial scenes—that is, of 
interment—for there are no representations of crematior. 
But notwithstanding this and some other omissions, the 
hundred crowded plates of this volume, from which we 
have made only a few extracts, contain a vast store of 
objects for reference, and they are all very much enhanced 
in value by the descriptions and notes with which Mr. 
Anderson has enriched the book. 


A DESIDERATUM IN MODERN BOTANICAL 
EATEN ACHE. 

Al Hand-book of Systematic Botany, By Dr. E. Wanning, 
brofessor of Botany in the University of Copenhagen. 
With a Revision of the Fungi, by Dr. G. Knoblauch, 
Karlsruhe. ‘Translated and edited by M. C. Potter, 
M.A., F.1L.S., Professor of Botany in the University of 
Durham College of Science, Newcastle-upon-Tyne-. 
(London ; Swan Sonnenschein and Co., 1895.) 

T is a curious, and not altogether a pleasant reflecuon, 

considering the activity which has been displayed by 
the botanists of this country within recent years, that we 
should still be largely dependent on foreign sources for 
our text-books in more than one main division of this 
particular science, It is doubtless true that the beoks are 
sometimes more or less cdited, before they are presented 
to the English student, but sull one can hardly help feel- 
ing that an entirely home-grown article, if issuing from 
first-rate hands, would prove a most welcome change. 

It is with somewhat mixed feelings, then, that we yrect 
the appearance of Prof. Warming’s * Hand-book of 
Systematic Botany” in its English form, Moreover, we 
feel a little inclined at the very outset to quarrel with the 
title of the book before us; a Avad-beok of systematic 
botany embodying critical morphological discussion, is 
exactly what is now wanted something which may be to 
us what Eichler’s celebrated Méuéthendiagramme was, and 


Le= 


indeed stl] is, te eur German neighbours. But one can 
hardly allow that the present volume rises above the rank 
of a text-book. and of these we have plenty with us. Not 
that it is intended to depreciate the value of Prof. Warm- 
inz’s book : it is chierly the question whether an increase 
of this part‘calar kind of book is just now wanted at all, 
whilst there is no question whatever but that a genuine 
*hand-book ” is very much needed indeed. As far as the 
work goes & is very good, at least in its manner of deal- 
ing with the .\Wngiosperms, but it does not yo far eneugh, 
Thus the order Cucurbitacez:, as an example taken at 
random, ts dismissed with something less than four pages, 
and vet the plants included in this order abound in interest- 
ing characters. To treat these and others of a similar 
nature ina brief dogmatic fashion 1s to abandon the most 
Interesting side of the subject. ta say nothing of the 
educational opportunities which have been missed. But 
notwithstanding these features of the work, which, pro- 
fessing as‘it does to be a hand-book, appear to us to be 
serious detects, we readily admit that, taken as a whole, 
the account given of the doweriny plants is one of the best 
exisung inthe English languaze. The lower groups of 
plants are less satisfactorily dealt with. In the Fungi, 
the yeneral method of arrangement followed is that 
based on Irefeld’s researches. but the difficulties con- 
nected with /vemzescus are not touched upon. It may be 
doubted whether the student will gain a very clear idei 
of Onder which, he is told, must be distinguished from 
“true chlamydospores.” The definition runs thus: * The 
former Ofds 2, are more simple, the latter are somewhat 
more difterentitted form of carpophore fundaments, 
which serve fer propagation in the same manner as 
spores.” But exactly wherein the difference really consists 
we seck in vain to tind. A purist might object to the ex- 
pression “brand ”-fungi, which is used instead of the 
more familar one of smut-fungi ; a practical farmer, in 
this country at least, would also probably smile at the 
description piven of the method of application of blue 
vitriol as a preventative of the disease caused by these 
organisms in Cereal crops, 

The treatment of the Muscinw strikes us as fir too 
Carsory, espectally in regard to the considerable amount 
of work recently done in connection with these plants. 
The brief statement of Celakovsky’s view as to the homo- 
logy of the moss sporoyonitum is onty calculated to con- 
fuse the mind of a student by introducing purely tdealisac 
Notions, and its value without « full explanation is 
absolutely inappreciable. “The : 
of mosses, pp. 


catalogue of * orders’ 


given on 199-197, 1s also particularly 
depressing. 

The treatment of the vascular cryptosams is decidedly 
weak, and this is the more surprising, considering the 
a tsity whech has lony been displayed in the investigation 
of this division of plants. The general description of the 
embryo, given on p. 201, only applies to a few families, 
ands net by any means true for most of the proups, 
Again the usaal mistake ts made as regards the sporan- 
eum at Isortes, which ow stated to be divided into “Com 
peartinens 
Ut it 


onecabove another”; the fact. of course, bem, 
Into “compartments 7 ct adh as an 
Inspection of a tangential section will suffiee to shaw. 
Its surpreony.in a work issucd im 1895, to fad the 
old erroneeis de erpuen of the yerminaven of the 
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gymnosperm pollen-grain still maintained. We note, 
however, with satisfaction that a popular mistake which 
appears also in the text’ is corrected in an editorial note, 
in which it is rightly stated that Cycads commonly do 
branch ina state of nature. 

From what has been said, tt will be clear that the treat- 
ment of the lower plants is inadequate, and itis to be 
regretted that Prof, Potter did not see his way to using 
his editorial diseretion more freely. It is, however, easy 
to nnd fault with most books ; but we have already said 
that, as regards the latter half of the volume, it is deserv- 
ing of commendation, and we may add that it is well 
illustrated, and that. farther, it contains, in the form of 
an appendix by Prof. Potter. a brief account of the chief 
methods of classification which have been used in arrang- 
ing the members of the vegetable kingdom. 


OCR OOK Sie. 


The Noxious and Beneficial Insects of the State of Hlinots. 
Kighteenth Report of the State — Entomologist. 
Seventh Report of S. A. Forbes. For the years 
189t and 1892. Springfield, 1H., U.S.A., 1894.) 


Tits report is mainly devoted to insect attacks atfecting 
“Indian corn” (sometimes known with us as * maize,” 
in the U.S.A. shortly as ‘tcorn”), and coming from the 
trustworthy and well-qualified pen of Prot, Forbes, witl be 
of much service in the country of the crop dealt with, and, 
in points noticed regarding such of these “pests ” as are 
of very similar hibits with our own, may be studied here 
with much advantage. 

Vhe ° Monograph of Insect Injuries to Indian Corn 
extends to 165 pages. dealing with insects of very various 
kinds, including amonyst them what, without entering 
here on their scientific appellations, may be generally 
described as ants of various kinds; beetles, including 
ilies of our turnip flea beetle, wireworms, with click 
beetle parents, und chafers, with their grubs (truly noted 
as “the pmmemorial enemies of agriculture on both sides 
of the Atlantic”) ; aphides, or plant lice of various kinds, 
and some other insects. 

The information is the result of ten years’ investigation 
of the economic entomology of the Indian corn pkint by 
the official entomologist of Illinois, jomned to such ad- 
ditions from published matter as it appeared desirable to 
embody with his original observations ; and in the words 
of the writer, whilst.a portion ef the information is such is 
he hopes will be “intelligible and practically useful to the 
actual tiller of the soil,” he has also incorporated with this, 
for “the special benefit of the entomologist, more detailed 
and thorough-going discussions of the insects themselves, 
and of their life-histories, habits, and injuries, together 
with descriptions of the species in all stages as yet 
recognised.” 

These minute descriptions, especially of the early stages 

$0 important to the economic entomologist, and so 
difficult, too often, to obtain) in themselves give the work 
whigh vue, and in the practical part there is much to 
he studied with great benefit. “Vo give a single instance 
the indifference of wireworms to various kinds of poisons 
prepared for their consumption on seed pkaiced for their 
use p. go. 

The report is greatly to be recommended ta the study 
of cconaimie entomologists, and its value ts added ta by 
fitteen well-executed full-page plates of many of the inseets 
referred to, also by an exhaustive index of thirteen pages, 
so complete and well arranged asin some instances almost 
to give headings for a hfe-history of the insect referred to, 
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[The Editor dovs not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for thts or any other part of NATURE. 
No notice 1s taken of anonymous communications.) 


The Origin of the Cultivated Cineraria. 


REFERRING to records of the history of cultivated Cineraria, I 
found (1) that considerable spurts, or seedlings presenting 
notable and striking variations, arose in the early days of the 
“improvement ” of the Cineraria; (2) that there is evidence 
that the improved varieties were of hybrid ongin. I coneluded,. 
therefore, that Mr. Dyer’s statement that our Cinerarias have 
cen derived from C. cri uéex ** by the gradual accumulatien of 
small variations ” was misleading in two respects. As we have 
now had the benefit of a fuller statement of Mr. Dyer’s case, I 
ask leave to explain why it is that I still hold to my original 
conclusion. 

Meanwhile, however. Prof. Weldon, intervening, has offered 
an apparently sustained criticism of my evidence, which to those 
no better prepared may have a formidable look. 

We will first examine some of Prof. Weldon’s minor points. 
In preface let me say that I do not contend that xo sports or 
named varieties have ever been believed to have arisen directly 
from «72 v¢a, or from plants so-called (for, as Willdenow hinted,+ 
the name may have been misapplied to hybrids in the past as 
now); and, indeed, I gave Drummond's words that his everta 
*¢sported freely from seed.” 

Something was made also of the wise caution which Burbidge 
gives in his general ‘* Introduction ~ (p, 118), putting the reader 
on his guard against specific assertions as to the origin of hybrids. 
I mention, therefore, that I have received from Mr. Burbidge a 
letter warmly supporting the opinion given in the body of his 
Look (p. 249) that the Cinerarias are of hybrid origin. 

But now for what Prof. Weldon takes to be the real strength 
of his attack. Ile says that I omitted passages proving that 
according to contempurary opinion many of the named varieties 
cultivated between 1838 and 1842 ‘were not hybrids,” but 
were *belicved to be pure-bred .rzerta.” Upon what grounds 
this statement has been made, the reader shall now learn, not 
perhaps without astonishment. 

The passage on which he chiefly relies is taken from Mrs. 
Loudon s article (Ladies’ Wag. of Garid., 1842, p. 111), to which 
I referred for the statement that in the writer's opinion the first 
important departure in the improvement of the Cineraria was 
made when Drummond hybridised crwenvta with danata. She 
oes on to say that, “*since that time, numerous experiments 
have been made and hybrids raised” from several species. Next, 
that “some of the most beautiful Cinerarias now in our green- 
houses, have been raised by Messrs. Tlenderson, Ineapple 
Place, particularly C. Heméerson? and the King, both raised 
from seeds of C. cruenta.” This is the passage I omitted. Prof, 
Weldon says that this ‘ passage clearly shows that in the writer's 
{Mrs. Loudan’s] belief, the hybrids produced by Drummond and 
others, had not given rise to two at least of the named varieties 
of her time,” and that she believed the King and Aezdersené? to 
be descended from eraenta alone, This Vrof. Weldon tells us 
is certain 

Now, were we even bounded by the limit Prof. Weldon has 
Set to his own researches on this question, we might hesitate to 
assume that whenever it is not expressly declared that a plant is 
a hybrid, we may be sure that the author thought it was pure- 
ved. As it happens, however, I can meet the charge with a 
weapon sturdier than the fine point of “dialectic.” The answer 
is quite simple and curiously complete. 

I shall now prove that both the King and Afeadersonit were 
well known as hybrids both to Mrs. London and to others. 
Let me point out : 

{1) That the words say that the King and C. Henderson? were 
uised from seeds of cruentas as to the male parent, nothing is 
there said. 

(2) That even if the cvidence ended here, a discriminating 
teader might have suspected (what 1 shall presently prove) that 
Mrs. Loudon’s purticz/ay statement about the King, Aendersonz?, 


' He says ( Enum. Pl. Berul.,"' 1809, p. 893) that Cinerarias are grown in 
Kardens under the name crmenta, though really very different from it, having 
Mowers almost like those of dazata. To these he gave the name C. dvbrida. 
Morcover, from Bouche's experiment, we know that the seedlings of this 
C. yt ida were very variable. 
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&e., is merely meant as an expansion of her previous geaeral 
statement that since Drummond made his beginning numerous 
hybrids had been raised. 

(3) That, were the matter doubtful, other passages in‘ Mrs. 
L.oudon’s works prove this to be her meaning. For in Ladres’ 
Comp. to Flower-Gard., 1849 (s. v. Cincraria), she states, ‘the 
finest hybrids are C. MWaterhoustana, C. Hendersonit, and the 
ealled the Wing.” Again, in Ladies Flower-Gard., 
Greenho. Pits., 1848, p. 178, speaking of the woolly leaves, &c., 
of Janata, she says, ‘‘these peculiarities are found in all the 
numerous hybrids that have been raised from it. Verhaps the 
most ornamental of these is the hybrid called the King.”* Of 
this, therefore, | presume Mrs. Loudon believed /awara to Le 
the father, erscr¢a the mother. 

(4) Lastly. that in order to have learnt that the King and 
Hendersoni were ** between 1838 and 1842” considered to le 
hybrids, I'rof. Weldon need not have gone far. Ie tells us he 
has read the articles on C. Hcéécriana (Part, Mag, 1842, p 
125) and on C. Haterhouseana (2bid., 1835, p. 219), to which 1 
gave references. Will it then be believed that in the first of 
these very articles ¢he Atng is referred to by name as a notable 
hybsid : and that in the second article, “*C. creenfa, var. 
Hendersonia™ is with others named as ove of * the hybrids ratsed 
and grown by Messrs. Henderson, Pine-apple Place ?” 

I do not know if it is wished that IT should further refute Prof 
Weldon’s charge of ‘* want of care in consulting and quoting the 
authorities.” Tam not unprepared to do so. 1 shall be glad to 
explain why Mrs. Loudon was probably right in substituting the 
name ¢ussrlagiuis for tussilagofolia : to show why Il eébertana, 
price Ios. 6d. (Gard. Chrou., 1842, p. 665), may be called a 
striking advance on its contemporaries, price 2s. 6d. (Gare. 
Chroi., 1842. p. 633), together with many other matters not yet 
treated of in this discussion. 

My first objection to Mr. Dyer’s statement was taken on the 
ground that there is historical evidence that sports, or seedlings 
presenting notable variations, occurred in the early days of the 
To this, after reading his letters 
with great care, | do not find any specific answer. He tells us 
that the history as he gave it would be **in aceord with general 
horticultural experience.” It obeyed then a rule to the proof cf 
which exceptions are indeed not lacking. He says, further, that 
to improve a plant the only safe way is by ‘‘seleeting the 
minutest trace of change in the required direction,” and ‘* by 
patiently and continuously repeating the operation.” Now 
this would be all very well if we knew nothing about the origin 
of the Cineraria ; but against the evidence that seedlings pre- 
senting striking variations did as a faet arise, and against the 
historical evidence that Cinerarias, muchas we know them, didzs 
a fact come into existence within some twelve years, such & f7 tore 
expectation is worth nothing at all. 

To my second objection, that there is evidence that the chief 
start inthe improvement of Cinerarias came as the result of 
hybridisation, Mr. Dyer has given more attention. He proposes 
to meet it by rejecting the whole of the historieal evidence as 
unsound, and preferring the conjecture to which he says an in- 
spection of the modern plants has led him. ‘Vhe historical 
evidence isto go beeause we are told certain horticulturists are 
ignorant men. I premise that this is not a principle which 
Darwin, whom Mr. Dyer would claim as his master, would have 
endorsed. 

But before judging, let us try to consider what was the objective 
evidence on which the gardeners made up their minds thet 
the new Cinerarias were hybrids. 1 may illustrate this by 
reference to a seedling now growing in the Cambridge Botanic 
Garden, to which Mr. Lynch, the curator. kindly called my 
attention. The case is of special interest in view of Mr 
Ilemsley’s objection that it requires skill and care to raise a 
hybrid in the Composite. Tt was with regret 1 learnt that this 
careful writer was not with me in this matter. 

This seedling was raised from a seed of our plant of /awata, 
which was received from and is exactly similar to those at Kew. 

1 So famous a hybrid was the King, that I regret that [ did not mention it 
in my first letter, I did not do so, as TI found no coloured plate of it, Mr. 
John Fraser, of South Woodford, kindly informs me that he remembers it 
as the best uf the woody sorts formerly grown. [ts flowers were about the 
size of a penny, rays white ipped with purple, leaves downy and of a silvery 
line on the underside. Its seedlings were unreliable. 

2 There labelled //éritrer? (of [WC =lanata, 1 Her.) 1 note thatthoush 
otherwise agreeing exactly with the Zanafa described by L'Her., de Candolie 
and Webb, the inflorescence of these plants differs, being a loose corymb of 
some twenty heads, instead of the single flowered peduncle (rail semper 
monecephadr, Webb) of the old authors. Whether this variation is known in 
wild plazas. [ cannot tel. 
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In hala and size our seedling as not ar all Vike Zaeéz, bun 
night Pe taken fer a poor specimen of the common Cinerarias. 
In several characters it is intermediate between /av27fa and the 
latter. The stem is rather woody, less so than in dazatz, but it 
is thick like those of parden hinds: petioles like dzvafa in 
having n> auricles: leaves, nevertheless, large like those of 
garden hinds, the backs very woolly. but largely purplish, asin 
many cultivate! seats. Now this | lan? must be either (1) 9 
apart from Jawefa in the direction of the garden formes, or (2) an 
aceitlental hyt rid between dzvataz and one of the cultivated kinds 
growing in the same house with at (we have no others). The 
latter seems more likely an opimon in which Mr. Lynch fully 
concurs. 

Similarly Bouché (WW 7tta. Monat> xxii. p. 208, orig. not 
seen, quoted from Focke, /7. Vrs Alte, 1381, p. 201) says 
that a hybrid between C. Meééiy (schlz. Bipont.) and eruenta 
aree im the Berlin Botanic Garden as the spontaneous product 
ef these species growing side by side. 

di was, | think, om evidence like thi, that the parentage of the 
ad ter hybrids was conjectured ; but that Drummond and Ien- 
dersin certainly——and possibly others —did make detinite efforts 
to hybridise, cannot on the evidence be doubted.  Vhat these 
efforts went no further than the brushing of pollen of some 
species upon the fowers of others, 1 fully believe. and that on 
such evidence the frevése parentage cannot be assigned is obvious. 
Nevertheless distinct seedlings resulted. In a few years, as 
the writer ia /2vt, Vay., 142. p. 125. says (in an article urging 
to fresh efforts in crossing), this hybridisation ** was the means of 
creating quite a nevel and superior race.” Vhere were the new 
plants: how had they arisen? Those who doubt that these 
new kinds were hybrids must choose the other horn of the 
dilemma, an] accept them as sports pure and simple. 

That the historical records may contain errors, Tam fully 
aware; but if they cannot be accepted in detail, should they be 
alttether rejected 2 We might perhaps reserve a doubt whether 
the King came precisely from pure craenta tectilised by damata ¢ 
whether crven’a var. Aufea wasa hybrid between crventa and 
Pyultfpata (ars de Candolle surmises): whether Waterhoustana 
was the offspring of true ertenta and true frost/2gzees 2 whether 
Mrs. Loudon’s s.atement that the species used were creenta, 
Jinata, aurita, tustaginis and popultfolia, or Moore's beltef 
that yraenta and feesstlas furs, with perhaps Aéritter® (= anata), 
sratera: (= aurita), and popultfolia (** Cross and Self-Fert..” 
] 335. "ole), or Otto's similar declaration (Regel’s Gartenflora, 
1857. p. 00), or that of the fom. hort. Gand, 1846, already 
wiven, shoul] eich be taken without hesitation as full and com- 
dete statements of the whole truth, but that they contain a 
sulstance of teath is hardly in question, 

Against this Mr. Dyer offers nothing but an opinion derived 
frof an inspection of certain modern plants. Te who has con- 
Rdence in the results of this method mus: suppose our know ledge 
et the laws of inheritance to be mach more complete than | 
Pelteve at to be, Tt is not the inethes! Darwin sed. Take a 
welleasecrtamed case, Who would kaow from inspection of the 


Thimalaya rabbit that it came directly trom the Silver-zreys or | 


Chinthillas 2? (yee clatura’s and £7, 1. 023.) Tt is unlike 
foem, is of sudden origin, and yer breeds truc.' Too stppose 
that #1 cross bred offspring given characteristics of the parents 
toast be found, i ta assume the precise question which in a dis 
cussion of organic stability is at issue. Let it be remembered 
thavoon the hypethests of hybrid: crigin far sar Cinerarias it is 
> pposed that they result from several speries and vanteties, 
erees) net once only, but many tames, in wholly irregular ways. 
Cae Geseneisly expected that any special resemidance to a 
revom ancestor should be still traceable 2 - 

My posttean then is this, We heard Mr. Dyers statement: 
boar to the hterature | found anertirely different account, 
Porte cot bye qaous and on the whole tarly attested evidence, 
Pty teresistibly to the cemclustm that the Gineranas are 


Whiel Tiybridi-e freely, avd that our modern torms have 
“ Uireogh seh hybrid unions. 
es tl 1) ra kool o + tet 2 wer, at to fis f pe: 
' ' r tor eevenel aeterest) ope ots, sll espe aally for toe 
! ei feoWeorsl (tg ras re sear on his streto, 
! ‘ 1S) tr elveedh wome plantece?® a Pr oqweth steam. After tts, 
I al rt oftheur ret ts w the Bren tikiots, 
t tr f oe, Time 28 fey seelers, dlenitel ves, 
tr twary 0 strmtigl) Cit rey Paver Werepet ar a he tase 
ee v ' retest tt) (0 ose usa et 
ee? ta 
-1 rt i) A ws Thove assonved, wit 1 
t r ir a. t ry Mite PI. BF pe 
. ry fy 
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Mr. Dyer has well said that ‘tif you take any statement that 
Mr. Darwin has put forward, you may feel assured that behind 
it is a formidable body of carefully considered evidence not 
likely to be upset.” By the courtesy ofan opponent | have been 
directed toa passage in ** Cross and Self-Fertilization,” 1870, 
Pp. 335. Where (before describing experiments showing consider- 
able self-sterility in the garden Cineraria) Darwin gives this 
defimtion of his material, ‘Seveso crucntus (greenhouse 
varietres, commoniy called Crnerarias, probably derived front 
several fruticose or herbaceous species much intervrossed). MW 
seems, therefore, that in this matter also Mr. Darwin has, to use 
Mr. Dyers words, ‘squeezed out” of the evidence ‘all that it 
would profitably vield.” 

Here 1 would fain leave the subject. But perhaps it may be 
suggested that thoagh Darwin's Cinerarias were probably hybrids, 
our Cinerarias may not be their descendants. Such a suggestion 
involves the supposition that in some hidden place there was a 
thin red line of pure creenta waiting for the moment when it 
should oust the hybrids. 9 1f this he seriously suggested, | shall 
ask where such a strain was kept. and what steps were taken to 
preserve its purity. Tn view of the evidence that chance blend- 
ings occur freely, to keep a pure strain would require some care. 
Unal this has been proved, we shall not, 1 think, be wrong in 
supposing that each grower worked on the material his 
predecessors had created, and that our Cinerarias are the lineal 
descendants of the hybrids raised in the first half of this 
century, 

In the course of this discussion, Mr. Dyer has treated me 
to some hard words. which 1 do not particularly resent. 
Whether Phave deserved them is not, perhaps, for me to judge. 
But Ll willaskh Mr. Dyer to point out when, on being asked for 
the facts upon which T have based a view, T have replied that 
that was a tt matter for future collection.” The facts 1 have 
been able to cadlect: may be few, but by a study of the writings 
of my antagunists, b have aot been able to add materially to 
their number.! W. BAreson, 

St. John’s College, Cambridge, May 26, 


Ir has been pointed out to me that my remarks on Mr. 
Bateson’s account of the Cioeraria have been interpreted ina 
sense of which | did not dream when | wrote them. 

I] wish, therefore. to say that, although }do not believe Mr. 
Bateson’s reading of the passages | quoted to be the true one, 
yet T have never questioned his sincerity in suggesting iG, and 
Tam pained to tind that 1 have seemed to do so, 

Naty WoL RK. Wairpos,. 


Boltzmann's Minimum Function. 


1 Garttik from Mr. Culverwell’s last letter (Narike, April 
1S), and Ma. Bryan's (May 9), that we may regard the fullow- 
ing conelusion as established, namely, the proof ofthe TH theorem, 
for any system depends ona certain condition (.4) being fulhlled 
among the coordinates and momenta of the molecules forming 
the system. Considering these ay elastic spheres, and using Dt. 
Watson's notation, 74, . . . dy, is the chance that a sphere 
shall have for coordinates and momenta Ap... Ay tapy, Xe, 
and Vell; .. . dQ, the chance that another sphere shall have 
Poo. Vad. de. The condition required is that 7 and T° 
are independent, even for two spheres on the point of collision, 

Otherwise we may express it. Let there be a spheres in 
space S. Let ds suppose Mr. Culserwell to assign te each its 
position at Ume ¢ = 0, and Mr. Bryan (to assign: independently 
ty each its component veloerties. ‘hen the condition A 1s 
tulfilled when ¢ = 0. 


d 
We ean then prove that when f= 0 


is Negative, or, as 
ad 


Herr Boltvmann woeld have us say, is mare likely to be neyative 
than positive. 
Now anses a qttestion which seems to me to deserve con 


sideration. Assuming our system to be finite, and to be lett to 
itself, unattected by external disturbances, dues it necessarily 


Vit bas deen impossl te fore te incorporate ip this letter al! the mass of 
r formate whith has beet amet generously sent ome ly correspondents 
Mtoe this el traversy Gein, Ct is sugested that) should point out that 
Mr Divers tise obthe wore feral menmean wild as not dsual, Ae 
resp tent tela ae thot it Was prohebly: first used in the special sense af 
Ssye wile by Hann! a sath, Vat Zed, Maemadta, V3 4a ts. pe 92. 
fro has snee bee os used oy many suthrs, worl) Darwin, de. end 
APA so Tad Ceol Wipe Le 
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follow that condition .\, being now satisficd, will continue tu be 
satisfied for all time ? 


If the answer be Yes, then of course will continue to be 


II 
at 
negative, until at length 1] reaches its minimum, and the system 
attains to perfection in the form of the Maxwell-Boltzmann law. 
If that is necessarily the future of our system, then, as Dr. 
Watson says, the Maxwell-Boltzmann law is not only a sufficient, 
hut a necessary condition for permanence. 

Fam not aware, however, that this doctrine of (s0 to speak) 
final perseverance has ever been proved to be true, 1 do not 
think it can be regarded as axiomatic, 

It seems to me that if we are to make our finite system reach 
perfection with any certainty, we must resort to the principle to 


Dyed ORE 


which | appealed in my first Tetter on this subject—that every — 


material system is constantly receiving disturbances from 
without, the effect of which is to keep condition .A in working 


fll ; ; 
order, and so to make eS generally negative. Otherwise we 
t 


must regard our system as only part of an infinitely extended 
system, the parts of which, when not too distant, mutually 
influence each other. S. IL DORBIRY. 


Research in Education. 


Tr is quite unnecessary for Mr. 0. 5. T. Grant to suffer 
“dialectic annihilation ” (see p. 5) in order to discover Drof. 
Armstrong's definite scheme of scientific education, Inasmuch 
as in 1889-90 such a scheme was published by a Committee of 
the British Association, of which Dr. Armstrong was an active 
member. 

a4s 1 helieve many schools are still waiting for evidence as tothe 
practicability of the scheme before adopting it, T venture to quote 
my own experience. 1 have been engaged for some time in prac- 
tically applying this method to the teaching of girl, of various 
ayes, and am 1 a position to state that the scheme is perfectly 
workable. 

It is not, of course, suggested that students should find out 
every known fact in chemistry or physics by a process of personal 
research —Jife is not long enough ; but, if their early training be 
on the-e lines, they are in a much better position later on to 
accept, o1 if necessary reject, the work of others. .4 scientitic 
micthod of think:ng is of far more value than an accumulation of 
facts, and so it is extremely important that children should begin 
this kind of work before their logical perceptions have become 
obliterated by a continued application to irregular verbs, The 
problems set to young children are naturally of a very simple 
nature, and T do not leave the girls to themselves to ‘* struggle 
to the truth by a process of trial and error.” T statethe problem 
to the class, and [ usually find the girls have plenty of suggestions 
to offer as to its solution ; these suggestions | criticise, and as soon 
asa practicable method has been found, the girls work it out for 
themselves. The early problems involve measurements of length, 
area, volume, and weight, and naturally the use of cach new in- 
strument is explained and illustrated. Simple physical problems 
follow these, such as experiments on relative density, and thus 
children are led to realise and appreciate the conimon properties 
ofmatter, After this tratning they are much more ready to solve 
elementary chemical problems, Certainly they could never work 
long enough to discover Dalton’s laws for themselves, but they 
can quite appreciate classical experiments, and see how theory 
supplies an explanation of the facts. | am quite aware that if 
children are to work in this way they cannot be capected to sit 
sul in their places with the look of passive receptivity on their 
faces, which is conventionally regarded as the proper appearance 
at well-disciplined scholars, They must move about, and should 
he encouraged to tuk to cach other about their work. 1 am 
convinced that a class of about eighteen is quite large enough if 
sound work is to be done; and if at any time their excitement 
hecomes noisy, T find that a threat of numerical problems is 
quite sufficient to make them continue their practical work more 
peacefully. 

_ Tseems to me that physiology and hygiene, as usually taught 
in girls’ schools, are absolutely pernicious and un-cientitic. 
Girls learn a list of the circulatory organs as they do the kings 
of England, and with less advantage. It would be considered 
criminal in them to doubt any of the facts in their books, 


although many are wrong, and yet, 1 take it, scientific trainin | appear to have been recorded by any one. 


vainly believing that this is science. 
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taught certain things in theory of the meaning of which they have 
not the faintest notion. They can tell one that water is 11.0,Dbut the 
real significance of the symbol is perfectly unknown to them, and 
of course they are not able to understand it without some chemical 
training, in spite of the fact that some schools consider themselves 
very advanced and practical if the lessons are emphasised by the 
burning of hydrogen and the manufacture of oxygen. Numberless 
examples of similarly useless facts could be quoted, which are 
learnt under the name of hygiene--teachers. parents, and girly 
But all these facts are for- 
gotten as s00N as some examination is passed, and nothing is 


, left behind ; whereas a logical system of scientific training pro- 


duces an effect on the mind which it is impossible to overrate. 
Surely the aim of education should be to produce not people who 
are full of facts, but those who can make the best use of the brains 
they possess, who are clear-headed, and able both to perceive 
and take advantage of opportunities that may be afforded them. 
Central Foundation School for L. Epxna WALTER. 
Girls, London. 


The Bibliography of Spectroscopy. 


Ir will be within the recollection of many of your readers that, 
in the year 1879, a committee was appointed by the British 
-Association to report on the state of our knowledge of spectrum 
analysis, and I was asked to undertake the preparation of a 
bibliography of spectroscopy from the year 1870. It was not 
thought necessary to begin at an earlier date, for a bibliography 
of the subject is to he found in Roscoe's ** Spectrum Analysts.” 
With the help of several members of the committee, lists of 
spectroscopic papers were prepared, and appeared in the British 
-\ssociation Keports fur 1881, 1584, and 1889. In that year Mr. 
H. J. Madan kindly consented to join the coramittee, and as he 
was then resident in Oxford he was able to afford valuable 
assistance in checking the references, and the section of the list 
that was published last year is almost entirely his work, as I had 
found it impossible to spare the time to go to London to look up 
the references in the libraries. Mr. Madan is now living in 
Gloucester, and therefore out of reach of scientific libraries ; he 
has, notwithstanding, shown his interest in the subject by making 
frequent visits to Oxford and London to continue the work. He 
finds, however, that the work is hardly practicable for one so far 
removed from the great centres ; and my object in writing this 
letter is to ask if any one will volunteer to relieve him from this 
duty—that is, on the supposition that the list is of real use to 
workers on spectroscopic subjects. Many of the readers of 
Nature will be able to give valuable opinions on this matter, 
and probably to suggest improvements in the manner in which 
the list is drawn up. 

{t has been suggested that the four sections of the list should 
be rearranged and published as one continuous catalogue, The 
advantages of this for the purpose of reference are obvious 3 but 
froni an estimate obtained last year, the cost of printing would 
not be less than £100. Dr. Tuckermann also very kindly pro- 
posed that the ** Bibliography of Spectroscopy” drawn up by 
him and published by the Smithsonian Institution in 1888, should 
be incorporated with the British Association lists ; this would 
very materially increase the expenditure, 

Mr. Madan is quite willing to undertake gratuitously the 
literary work involved in the collection and rearrangement of the 
various sections, But the expense of publication is so great that 
the British Association can hardly be expected to bear the whole 
of it, although it is quite likely that a liberal grant might be 
made. Probably also grants might be obtained from other 
socicties interested in the work, if it appears that the catalogue 
would be of special utility to these engaged in research, The 
balance might be met by 2 moderate charge for each copy sold. 

Cooper's Ifill, May 15. Hikkuerr McLeron, 


An Aquatic Hymenopterous Insect. 


No doubt many of your readers are aware that, in 1863, Sir 
John Lubbock gave an account of an extraordinary hymenop- 
terous insect which he had observed swimming in a basin of 
water taken froma pond at Chislehurst. Another observer (Mr. 
Duchess, of Stepney) had als« found a single specimen about 
the same tine; then, in «881, Mr. Bostock found one in some 
pond water at Stone, Staffordshire, since which time it.does not 
I have searched 


Misses agreat point if it does net engender a wholesome spirit of | many ponds for i ycar after year, but without success. 


doubt. Bul the worst feature of all is the way in which girls are 
Nomi s35, VOL. 53] 


On Saturday, May 4, the Quehett Microscopical Club held one 
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ees ex oer in search fic life. the neh @irhoed visited 
sng Toternige and Mill Hill Mr. W. Burton) obtained 
ew small phals (1 the water fer caanvination, and the first 
yopette of water turned eut into the troygh contained a minute 
“s.whrh Mr. Borg n kindly brought tome, when T immediately 
rune] atus the Aber natin (Lubbock, Zraas. “fin, 
b. wal, NNiv. VSog gp. 1355. palate: 23). 
\~ this captere was, for the fourth time, the result of chance, 
Mir. Borgon and T set cut (May 0) t search for more specimens. 


Aiter Oygh@ er nets n ond carefelly exemining the contents 
rover te beers. my patience was at last rewarded by secinga 


Soh) feMale. sun gelite to free its wings from the mass uf 
Wate vegetatl n gatheree in the dippingnet. Atier afew hours 
ee researh, LT fuged teermales, which. together with the female. 
T tram-ferre] te an observau n tank, where all soon disperted 
WGaeelves nthe liveliest manner. swimming, or rather flying, 
wreer water fer over fowr days, during which penod they did 

27 WS he owle lees nee leave the water. Thave since obtained 
evyers, Which gre wler close obsersanen, and in course of time 
1 Sep] tetrace © their dife-hisiory 

Verheys. owing to the microscuy ¢ dimensions of many of the 


“fvtpartd \WMalday . very few entometogists have paid any 
seni 8 this mest interesting and fascinating family of 
beat ol Fairy Plies.” to whose industry we are no doulit 


Vrgely indetred tor our freedom trom * bHghts” of many kinds. 
Tuy ar, indeed, mere specks, scarcely visible to the cyes of 
trenary faik, an} yet they have their place in nature. 

1 ent pneheed to think that when the type collection of the 
dyeerré made by the late Mr. Haliday, has been theroughly 
exire |, this name /iJyea vata will have to give place, so 
far as the emus is concerned. T hope that before very long we 

Nonave tgores fall the genera in ths gy st interesting group. 

TrED, Exock. 


Halley's Chart. 


[HAVE cen ntvch interested with the letter of Dr. L. A. Bauer 
my yeur fest noniber, as 1 hay pen to possess a may, or chart, 
teend up wth 2 numbercf Dutch, German, and French maps 
mf the en’ cf the seventeenth and the first years of the cighteenth 
eentures. The daiest map with a date is 1704. This English 
map asevidently the sine as 974 (4) mn cntioned by Dr. Bauer. 
Tros enutled ** \ new and correct chart showing the Variations 
et che Comp sss in the Western and Seathern Oceans. as ob- 
scrve lin y® year 1700, by his Mat command by Edni. | Talley.” 
T8e¢ dedication reads as fillows. in Latin: *t Majestati semper 
ANgfiste Gthelmi TH. ING, Mayne Britannie bra. & Dib. 
KReyas Inve tissitni. Tabla hee Uydrographica Variationum 
Magnet carom Index.  Deveotissime Consecratur a Subditu 
Heniiline Edm. Halley.” Atone side of the map is the fol- 
fowing: ‘* The curve lines which are drawn over the seas in 
ts chart Pesh w at one view all the places where the variation 

f the chingass is the Sime: The numbers te them shew how 
tmany deyrems the Meedle declines either Mastwards or Westwards 
fom the true Nerth ; and the doutde dine passing near Bennvdas 
end the Cape ce Virde isies, is that where the needle stands true 
Witheet writin.” 

The car asain excellent har has no name or 
Peoteren tt. The only indy ation ast). Darr. Sculp” The 
Corse Ma vessel ¢ atig from ond returning to England as clearly 
toorketh Titos. Wakb. 

Norn te 


conditien, 


. Wiey 27. 
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| THINK Lecoq de Borsbaudran was the first who 
called attention to the fact that the line spectra of 
Ihe Cements are by ne omeans so irregular as they seem 
tobe at first bi Te discovered the similarity in the 
petra of the atkales and alkaline carths, and pomtcd 
out how the bnes on the spectra of these (wo families seem 
to be shofted teeurds the less retrangible stde with in- 


OWE TES 


(reae ng atomic woetht. Mascart, in 186g, tound two 
strong trypeets of dines in the ultra-violet spectrum: of 
Inaynewamh, Stndar te the strony green triplet so. pro- 


imnment en the sehir epectrum. He says: "1D semble 
ofthe de qee la repreduction dun paral phéeneméne soit 


Ae ee 
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un effet du hasard : n’est-i] pas plus naturel d’admetre 
que ces groupes des raies semblables sant des harmoniques 
qui uennent & la constitution moléculaire du gaz lumi- 
neurx? 1} faudra sans doute un grand nembre debserva- 
tions analogucs pour découvrir Jia lot qui régit ces 
harmoniques.” But the wave-lengths corresponding to 
these rays were then not accurately known, and so the 
Most interesting feature concerning the oscillation fre- 
quencies, or the number of waves which pass any fixed 
point in unit of time, remained unnoticed. 1t was later 
on shown by Hartley, that the differences between the 
wave-numbers of the three lines seem to be the sume for 
allthe triplets. ‘Vis constant difference of way c-numbers 
repeated in a number of doublets, of triplets, and of mare 
complicated groups of Ines, has now been abserved in the 
spectra of many clements. There are repetitions of 
doublets in the spectra of sodium, potassium, rubidium, 
cesium, copper. silver, aluminium, iridium, thallium ; of 
triplets in the spectra of magnesium, calcium, strontium, 
zinc, cadmium, mercury, manganese, and of more compli- 
cated yroups of Imes in the spectra of un, lead, arsenic, 
antimony, bismuth. In all these cases the differences 
seem to beabsolutely constant. For. notwithstanding the 
great accuracy with which Rowland has taught us to 
determine the wave-lengths, the law holds good. As an 
example. | give the list of doublets in the spectrum of 
thallium, according ta Vrof. Kaysers and my determin- 
ations. The number of waves passing a fixed point in 
unit of time, is equal to the distance the hght travels in 
unit of time divided by the wave-length. 1 we measure 
the wave-lengths in vacuo, the distance the light travels 
is the same for all rays. We may then choose as unit of 
time. the time that light requires to travel one centimetre, 
so that the wave-number is simply cqual to 1A, A being 
the wave-length in vacuo, measured in centimetres. In 
this manner, we get rid of the necessity of settling the 
velocity of light, which as yet has not been measured with 
anything like the accuracy with which the wave-lengths 
arc known, 
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The mean of the twelve differences, assuming their 
weights to be inversely proportional to the squire of the 
estimated limit of cror, ws 779275. When the wave- 
lengths are not reduced to vacuo, the differences are also 
very nearly constant, because the reduction alters them 
all nearly by the same amount. But it was a source af 
satisfaction tome, that the reduction brought all the devi- 
ahons from the mean value well within the limits of error, 
wheres without the reduction the second diticrence lad 
been just beyond the mit. These twelve doublets do net 
comprse half the number of wave-lengtls that have been 
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observed in the spectrum of thallium. But, nevertheless, 
I think any one will agree that their numerical relation 
is no chance coincidence. Let us now make a drawing of 
these doublets to the scale of 1/A. Evidently the twelve first 
lines will give the same picture as the twelve second lines. 
Let us therefore, to simplify matters, only plot down the 
twelve first lines. At first glance this does not show any 
remarkable regularity; but if we drop the fourth and 
sixth line, we can arrange the rest in two series, as is 
shown in Fig. 1, both rows resembling the series of lines 
in the speetrum of hydrogen, which are so accurately 
represented by Balmer’s formula. Reeurring now to the 
yencral list of lines observed in the spectrum of thallium, 
we find that all five hnes of the first series are accom- 
panied on their more refrangible side by strong and easily 
reversed lines, while the lines of the second series are 
single. Thus not only does the symmetry of the drawing 
justify the separation of the lines into two sertes, but their 
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that only four lines out of sixty do not show any signs of 
a system according to which they are grouped. 

I have given this detailed account of the are spectrum 
of thallium only as an example; for 1 might describe 
many more spectra that show a similar regularity in the 
distribution of many of their lines. But there is another 
interesting point. The distribution of lines in the spectra 
of chemically related elements shows evident signs of a 
common plan. 1 will, for instance, describe the series of 
triplets in the spectra of magnesium, calcium, and 
strontium. 

The most prominent lines in the visible spectrum of 
magnesium are the three yreen lines 5184, 5173, 5316S 
10~* em. forming the group 6 in the solar spectrum. |u 
the ultra-violet, at least ten repetitions of this group have 
been observed, two more being doubtful on account of 
their weakness and nebulosity. The differences of wave- 
numbers have been found to be the same in all the groups, 


Fic. x. 


appearance teaches us the same. We may expeet to find 
that a formula similar to that of Balmer connects the lines 
of each of these two series. Indeed, for suitable values 
of A, B, C the wave-numbers may be calculated from the 
formula, 

A—Bu-?—Car-4 


A and B having nearly the same values for both series, 
and # assuming the values 4, 5, 6,7, 8 for the first, and 
3, 4, 5, 6, 7 for the second series. One may state the 
formula thus : if the wave-numbers be plotted as ordinates 
to the abscissa 1 3%, 1 4%, 157, &e., the points form a 
parabola. If we now go on substituting for #7 the subse- 
quent whole numbers, we find that all these calculated 
wave-length» really exist in the spectrum. But they are 
weaker and weaker for higher values of 7. Prof. Kayser 
and I| have been able to observe the wave-lengths calculated 
by the formula of the first series for 7 = 9, 10, 11, 12, 13, 
14, 15, 16, and by the formula of the second for # = 8, 9, 
10, 11, 12, 13, 14, 15. Wesearched for the second members 
corresponding to these lines, but could not detect them, 


owiny to our plates not being sensitive enough for wave- | 


lengths as small as 2100. However, they have nearly all 
been observed by Cornu. If we accept Cornu’s wave- 
lengths, we now have two series of doublets of equal width 
in the scale of wave-numbers, and a drawing of them shows 
a remarkable symmetry (Fig. 2). The drawing comprises 
47 out of 60 lines that constitute the arc speetrum of 
thallium, including Cornu’s observations. Of the thirteen 
lines left, tive are the strong lines, mentioned above, that 
accompany the five first lines of the first series on their 
more refrangible side. The distance between each line 
and its companion grows smaller as we advance to smaller 
wave-lengths, the last distance being not more than 0-45 
1o-Fem. It seems probable that the next lines also have 
their companions, which, however, so closely coincide with 
them that it has not been possible to separate them. So 
there are only eight lines left, the positions of which do not 
enter into the general plan of the spectrum. Among these 
cight lines there are two doublets of the same difference 
of wave-numbers as all the other doublets. Both widen 
asymmetrically--one towards the more refrangible side, 
the other to the less refrangible side. Thus we may say 
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as may be seen from the following list. The wave-lengths 
have not been reduced to vacuo, because all three lines of 
one group are so near one another that they would all be 
changed by nearly the same amount, so that the differences 
of wave-numbers would practically remain the same. 


A war Difference. 
5183 °S4 19290°7 F 
5172°87 193316 49.8 
5167°55 193515 

S38 "de 26052°2 
393 5 ae 
3$32°46 26092°9 ae 
3529°51 261130 
3330°83 2996386 ay 
Suse 58 ~ 300095 08 
3330708 3002973 
3097 "06 322887 a" 
Sa 32320 Sa. 
309115 3235071 
2942°21 3398871 : 
2935°67 34029°0 tee 
2936°99 se. 34045°5 
28.48°53 35105°5 AGG 
2546°91 35825°8 
2781°53 35954 ayy 
2778 "36 35992°5 Hepa 
2770'80 30012°7 
2730'S4 30538°5 ; 
2733'S0 395791 He 
273235 36593°5 
260S44  «... 37958"4 oa 
2695°53 370958°5 Sig 
2693°97 vee S7TIO'D 
2672°90 374126 428 
2669°S4 374554 22° 
2668 "26 374776 
26.49°30 377455 
2646°61 A S778402 ae 
20a es 37804°0 


In the sixth triplet, the tirst fine has not been observed. 
There is a very strong Iine 2852°22 not far from where the 
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first une of the triplet should be. But this one is out of 
the question on account of its cnormous energy, which 
would be gute out of comparison with the other hes. 
So we must suppose that the first line of the triplet ts con- 
cealed by the strong line. Indeed, on the plates Prof, 
Kayser and | have examined, it would be nnpessible to 
deiect a Hine clase to 2852. Again, as in the spectrum 
of thallum, these triplets form two series see Fig. 35. 
and again we find that the wave-numbers of the frst, 
secand, and third lines in each serics are very aceuratcly 
represented by a formula, 
NN SE ers 


w standing for the row of entire numbers. For each series 
there are three values of A, but only one value of B, and 
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sponding rays have not been identined with certainty. 
There are many lines: beside those forming the triplets. 
For magnesium, the triplets contain 33 out of 56 lines, 
for calcium 33 out of 106, for strontium 29 out of 97, We 
have found that, as a rule, the higher the melting point of 
an clement, the greater is the percentage of lines in the 
are spectrum that do not helong to the series. From 
magnesium to calcrum, and from calcium to strontium, 
the triplets widen and shift to the less refrangible side of 
the spectrum. ‘The same thing happens in the spectra of 
other groups of chemically-related clements, the difference 
of wave-numbers of the doublets or triplets being seme- 
what proportional te the square of the atomic weight, 
There is one more feature whieh scems interesting in 
regard to the connection of the spectra of different 
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one value of C. The three values of A arc very nearly 
the same in both series, indicating that the ends of both 
sere coincide. The lowest number for which the formula 
Hives a positive value is 7 = 3. Tothis value corresponds 
the strong green triplet. But in the other series the 
Corresponding triplet ought to be found near 13000 to-* 
cm. where photographic methods fail. It may be that it 
ts dentical with the lines that Beequerel has found near 
12000 and 12020, the first of which, he says. is possibly 
double. The deviation between these and the calculated 
values 1s not so very preat, considering the wide extra- 
polation of the formula. A small change in the value of 
© would alter the formula much more for #=3 than for 
the higher values of 2. Besides. we beheve the formula 
only to be an approximation to the truce function which 
tay be developed into a series of descending powers of | 


te) 


az, aal46[ ae] 50] 


A 


———4 
—- | 


ae | 
| LN 


clements. In all the formule of semes that have been 
observed, the coefficient of 27* does not vary more than 
about 10 per cent. from its mean value, f we except one 
of the wo serics of doublets in the spectrum of aluminium 
where the variation is somewhat larger. 1 think, when 
in some time a satisfactory theoretical explanation of the 
symmetry in the spectra of the elements will be given, 
this co-efficient will prove to be an important physical 
constant. C. RUNGE. 


AARL VOGT. 
6 es life of Prof. Karl Vogt, who died on May 6, was 
no tranquil scientific career, for he was a fight- 
ing philosopher. Fle first comes into notice In 1830, 
working with Agassiz, then Professor at Neuchatel, on 
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wm Wfths os soothe neglected terms world affect: the 
alaes of the formula much more ter the low values of 7, 
tan forthe higher ones. “Lhe seperation of the triplets 
ntatwoseres is not only sugpested by the symmetry of 
the dee rbuton, but alse Ty the atspeat of the lines, 

Inche spectra of caloaman and strontain, we also find 
tryplete with the same ditferences of wave-numbers, and 
the rappea ance tac) Con each spectrum te separate 
ThOW ante taceere We then see that the distmbution 
Of fe pters phable Similarty te that in the 
Spee trinn of nap nes ar 
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nes nce favre awecan that the orre- 
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the “Freshwater Fishes of Central Europe.” ‘This great 
work, never Conipleted, determined the direction of Vogts 
best research durmyg the rest of his long life. twas only 
in 888 gg that the “Traté d' Anatomie Comparée,” by 
Vogt and Jung. was published in Paris, taking high rank 
as a standard aathority, and likely to retain it We 
returned from Paris to his native town of Giessen, where 
he had been appointed Professor. But the revolution of 
1848 soon burst forth and we hear of him as an advanced 
Democratic Deputy contending for iberty and progress 
with the trenc hanteratory he could use alike in pohtics and 
scence Political forces were too strony against hint and 
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he had to depart from his university and country, finding 
a home again in Switzerland, where he took up the 
double life of biologist and politician as a Professor 
at Geneva, and a prominent member of the National and 
Federal Council. His all-round knowledge is testified to 
by papers on Alpine geology, petrology, and prehistoric 
archeology. Those who were present at the Norwich 
meeting of the Congress of Prehistoric Archaology in 
1868, remember his robust presence and slashing speech. 
To this subject, at the time rising into notice, belong 
Vogt’s discourses, well known in the English translation, 
edited by Dr. James Hunt, and published by the Anthro- 
pological Society in 1864 under the title “ Lectures on 
Man: his Place in Creation, and in the History of the 
Earth.” There is se much forcible reasoning in this book, 
that it may still be read with profit thirty years after date. 
It is true that the thesis of the book which gained it 
favour with the polygenist school, whose desire was to 
trace the races of mankind to several locally and spect- 
fically distinct origins, is one which would nowadays 
hardly find supporters among anthropologists. Vogt 
held that the various branches of the human race trace 
their pedigrees to corresponding branches of the anthro- 
pomorpha. He cannot see “ why American raccs of man 
may not be derived from American apes, Negroes from 
African apes, and Negritos, perhaps. from Asiatic apes.” 
In these lectures Vogt shows a by no means admirable 
mode of controversy by unpleasant epithets, more or less 
like those which, in Germany as elsewhere, the orthodox 
world had poured on “infidels” and “ materialists.” But 
his sense of humour was blunt, and he evidently did not 
see ‘that religion, which has swayed the universal 
human mind from untold ages, is a cosmic force which, 
by its very immensity, should be out of the reach of 
jokes like calling a low-type cranium an “apostle-skult.” 
Even more remarkable in this respect is Vogts “ Kohler- 
xlaube und Wissenschaft,” an invective in the name of 
science on the credulous piety which, in countries where 
the trade of the chareoal-burner is plied, finds its best 
example amony these isolated ignorant forest-folk. To 
the newer school of anthropologists, the term “charcoal- 
burners belief” suggests quite a different sense. One 
would sit down by them and question them in order to 
find surviving in their minds ideas which are fossils from 
the most ancient times. 

As a zoologist Vogt’s reputation rests upon less 
equivocal grounds. The subject supplied him with fewer 
opportunities of displaying his anti-theological bias, and 
he brought his yreat powers to bear upon a number of 
problems, with the result that he added largely to the 
progress of zoology. His writings are numerous, and 
range over a wide variety of subjects; and he by no means 
confined himself to comparative anatomy, but made 
observations which entitled him to honourable rank 
among physiologists. tn his “ Traité d’Anatomie Com- 
parce” he tells us, in the preface to the second volume, 
that he has studied and dealt monographically with no 
less than twenty-two types of animals, belonging to 
nearly every class of the animal kingdom. Much of 
this work was begun in the earlier part of his career, 
when he published many papers and several monographs 


upon the forms which he has afterwards chosen as types - 


in his teat-book, Ile was an active embryoloyist in 
earlier days, and wrote on the development of Fitaria 
(1842, Batrachia (1844), Cephalophora (1856), and Crus- 
facea 1873), in 1853 he published observations on the 
fertilisation of the ovum. He made a special study of the 
Siphonophora in 1852-54, and produced in 1868 an admir- 
ably ittustrated monograph, entitled “ Recherches sur les 
Animaux inférieurs de la Méditerranée,” which deats 
with Siphonophora and pelagic Tunicata. His work on 
Branehipus and Artemia, published in 1872, is well 
known. Vogt's activity did not decrease with advancing 
years, as is testified by his contributions to current scien- 
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tific hterature and the publication of his text-book. His 
abilities were great, and he had a keen apprecation of 
the importance of the special problems of zoology to 
which he directed his attention. But his interests were 
too various, and his work ranged over too yreat a number 
of subjects, to admit of his rising to the position of a 
first-rate authority in any one of them. Had he applied 
himself solely to one course of study he would. by his 
powers of investigation and his vigorous method of ex- 
position, have found a place among the foremost biologists 
of the century. As it was. he dissipated too much 
energy and thought in attempting to prasp too wide a 
range of knowledge. ale 
lis 1G Tih, 


At the meeting of the Paris Academy on May 6, M. 
Blanchard referred in the following terms to the part 
Vogt took in the study of the formation and movement 
of glaciers, under the direction of Louis Agassiz. 

“At the beginning of August 1845, Agassiz arrived at 
the hospital of Grimsel, accompanied by Carl Vogt, 
Desor, Nicolet, and two students from Neuchatel. They 
brought their instruments with them, for they had come 
with the idea of determining the temperature of the 
glaciers, of studying the form of the snow, and of ascer- 
taining In what manner the #7 forms itself into ice. 

“They had with them two very experienced men as 
guides ; they resolved to take up their position on the 
smaller glacier of the Aar, which is of special interest ; 
the surface is strewn with masses of rock, which produces 
an effect of a heap of ruins. On approaching the 
moraine, the investigators perceived that the glacier 
had advanced considerably since the previous year. 
A hut, left by Hiigi, one of the first explorers, had 
disappeared. 

“After a brief survey, they fixed the place of installation 
near a large block, and the guides set to work to build 
a small house large enough to hold six people. The 
walls were built of dry stones; large flagstones served 
as boards ; beds were made of layers of yrass, covered 
with oilcloth and other coverings, and were thought 
perfect. 

“As a matter of fact, the opening which yave access 
to the house was very small, but stil] Carl Vogt could 
enter. and where Carl Vogt could pass every one could. 
Instead of a door, a curtain was put up. In the night, 
before going to bed, it was decided that the dwelling 
should be called the “ Hétel des Nenfchatelois * : this 
name was, therefore, cut on the rock in big letrers, and 
time has consecrated it. 

“ Does not this reunion of young savants in the solitude, 
in the middle of a nature both grand and sad, offer 
a curious spectacle to the imagination? The noises of 
the. pleasures of this world and of public affairs does not 
ascend as far as the hut on the vlacier of the Aar : 
aspirations and joys, unknown to most mortals, agitate 
the hearts there. These men, who without effort, with- 
out regret, renounce comfort for many a long day, dream 
of penetrating into the deepest secrets of nature; they 
discuss gravely most formidable questions, and laugh over 
many incidents, Agassiz never loses his geod humour, 
and Desor abandons himself to joking. Carl Vogt, always 
sparkling with fun, and himself capable of enlivening an 
assembly of monks, effectually prevents the possibility of 
CHnUE, 

“Amonyst the investigators, who are stirred by the 
same thought, peace is never broken; on the sca of 
ice, with no other witnesses than the blocks of granite, 
and the peaks covered with cternal ice, there are no 
rivals. In proportion to the extent of his aptness every 
one sets himself with energy to the common work. Agassiz 
is the undisputed chief, the recognised master. To bring 
a stone to the monument he was building, was the only. 
thing the zealous workers cared about. 
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“ They rose carly at the * Hotel des Neutchatelors >: on 
the stroke of tour they had to be up. The time of 
dressing was rather trying. as the water was so cold 
and made them shiver; but that over, nothing more 
was thought of than continuing their research. Agassiz 
volunteers to bore holes: the ice can only be cut with 
areat difficulty, for it resists the imstruments. While 
this operation is being done, Carl Vogt examines the 
red saow, the strange hue of which is due to the presence 
of myriads of microscopic beings: he discovers many 
kinds of infusoria, and a pretty rotiter sowing the snow 
with its purple-coloured eggs. 

* Carl Voxt was never inactive ; in the last years he 
published, together with M. Jung, a treatise on zoology. 
Every one will acknowledge that a life so well spent is 
an honour to humanity.” W. 


IMTS. 

Soresct iy but peorly represented in the list of the iJueen’s 
birthday honours, Lord Vlayfair, previously a K.C.B., has 
accepied the honour of G.C.B. Isear--Admiral W. }. L. Wharton, 
Vyde grapher to the Navy, has been made a Companion of the 
Order of the Bath, Mr. W. M. Conway, whose climbs in the 
Hin alayas led to the publication of some interesting scientific 
resets, has been knighted. 


Dr. I. PRANKLAND, F.R.S., Correspondent of the Paris 
Ava temy of Sciences, has been elected foreign Associate, in the 
place of the Inte Prof. van Beneden. 


De. Esttancu, of Niel, has been elected a Correspondent of 
the Paris Meademy of Medicine. 


Prot. Trousses, who has heen a Cotresponding Member of 
the Frerck Acad-my of Inscriptions since 1860, has been elected 
a bercign Wssuciate, in the place of the ue Sir TL. Rawlinson. 


THE fave, correspondent at Melbourne says that a meteoro- 
i-gical observatory has been established on the summit of Mount 
Wellington, Vasniania. 


Amtiton acres of forest land has been reserved by the 
Mreovince of Ontario asa great natiral park fur the preservation 
¢frative animals and plants. 


THE thocourse at the Royal Institution to-morrow evening 
will 'e delivered by the Earl of Rosse, the subject being, '* The 
Kadtant Heat from the Moon during the progress of an! Eclipse.” 
Thaton June 7 will be by Prof A. Comms, PRLS. This lecture 
will te delivered ia Prench, and the tvle will be, ** Phenomenes 
Uhystquey des Tautes Kégions de P Atmosphere.” 


Tikotia gift of Mr. WU. MeDonal L(says.Si sevce), MeGill 
Vinversiry bus seeured thirty-five acres of land for botanical gardens 
and an observatory. trom the same seiree we learn that the 
resid oo of the estate of Mary 1). Peabaly has been left to the 
(oth he University of Washington, for the Drundation of scholar: 
shops probably three or fouros the sal - of 5000 dollars each) in 


the  dettwal and physical scrences, 


Ves 1 appantments abroad, we mjtice that Dr NL Vv. 
l g lat weepted the Prof surship of Mineralogy im the 
I pry od Copenhagen, Dr. db. Karsch has become Mstra- 
Perory Prosser ot Zoulegy in Berlin University, Mrat. binil 
I » leeone Ordinary Professor of Uy giene at Marling, 

TD Smee (orivat-decert im avethenanies at Krakau) has 
me er veer etn P vtranrdiniry Urotiessorships. 


TP eben tl power develaped at the Niagara balls will 


whe Spbre at steqin ter several handied males distance 
t tae Mall, Tey Now York City, An important pro: 


‘tne Comal, wih 
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the season. 
by a trolley system, and the reduction of expense will probably 
drive out all other means of transportation for grain, Ac., from 
Butialo to ude water, during the season of navigation. 


Experiments will be made for applying the power 


Ar the International Horticultural Congress, opened at Varis 
on Saturday, resolutions were unanimously adopted to the effect : 
‘(r) That the French Government should associate itself with 
the request addressed by the Malian Government to the Swis- 
Confederation, with a view of obtaining the revision of the Berne 
International Convention, and the free circulation between all 
countries signatory to the convention, of all vegetables and vines. 
accompanied by a certificate of origin ; and (2) that the postal 
administration should return to the old reduced taritl, of which 
periodical publications on horticulture have hitherto had the 
advantage.” 


Ertorts are being made (says the elarerican Natimalist) to 
raise a fund of 12,000 dollars for the purpose of bringing Mr. leary 
and his two assistants home from North-west Greenland early 
next autumn, and, in connection with this, to prosecute scientific 
investigations during the available summer season. It is hoped, 
Ly this means, to charter and fit out a staunch steamer, built for 
Arctic service and commanded by experienced Arctic navigators, 
which shall start from St. John’s, Newfoundland, on or about 
July 5, 1895, for Inglefeld tralf, North-west Greenland, Tat. 
73 N., Mr. Peary’s headquarters, 


We have received a notice concerning three ‘+ Priestley ” 
Scholarships in Chemistry, two ‘t Bowen” Scholarships in 
Engineering, aml one in Metallurgy, which have been foanded 
by the late Mr. Ty Aubrey Bowen, of Melbourne. They are 
intended to encourage and afford facilities for the higher study 
of these subjects in Mason College, where they are tenable for 
one year, with the possibility of renewal at the discretion of the 
Council af the College. The annual value of each is £100. 
Although, naturally, good work done at Mason College will be 
regarded as a specially favourable qualification, the Council have 
generously thrown all the Scholarships open to general conypeti- 
tion, ‘The first award will be made in September neat, and all 
particulars may be learned on application to the Secretary of the 
College. 


Tre gold medal of the Linnean Society has this year been 
awarded to Prof. Ferdinand Cehn, of Breslau, whose name ts 
well known in connection with the Avfanée Journal, which he 
has conducted, largely adorned with his own contributions, from 
t$7o to the present time. The work of Dr. Cohn eatends over 
half acentury. Ile was one of the carliest to investigate the 
life-history of the lower Alge, and to demonstrate that they are 
not asexsutl lis important paper on /refevoveny plazialt,, 
published se long age as 18§0, was translated by Busk for the 
Kay Society. Subsequent papers by him, on the mode of re- 
production of Sphcroplea anautina, and on the development of 
The 


medal referred to was awarded to him at the anniversary 


Tofeox, mark a distinet advancement in botanical sctence. 


meenng of the 24th inst, and has been forwarded to Breslau, 
for his acceptance, through the German Embassy. 


Adothe anniversary meeting of the Royal Geographical 
Society, hell on Monday, the Founders Medal was presented to 
Dr. John Murray tor his services to physical geouraphy, and 
espectally to oceanogr:phy during the best twenty-three years, 
also for his maps of the door of the ocean, his calculations re- 
garding the valume of continents and oceans, lis study of the 
origin dod faimation of coral deposits, and tor the stimulus he 
has given to researches in physical geography. The ather 
awards were the Patrons’ Medal, te the Ton, tieorge N, 
Curzon, MP, (1) fat his work on the history, geography, 


archeiasy, amd politics of Mersia ; (2) tor his journeys in 
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tench |ndo-China, which have resulted in further publications 
W geographical as well as political and general value : and (3) 
his journey to the Hindu Kush, the Pamirs, and the Oxus, 
gether with a visit to the Amir of Afghanistan, in his capital 
f Kabul. The Murchison Grant, to Mr. Eivind Astrup, for 
vs remarkable journey, with Lieut. Peary, across the interior 
Wacier to the northern shores of Greenland < and for his inde- 
endent journey along the shores of Melville Bay; the Back 
want. to Captain C. A. Larsen, for the geographical and 
aeteorological observations made by him during his Antarctic 
eoyage in 1894, and for his discovery of an active voleano on 
Christensen Island, of several other islands, and of part of the 
vast coast of Graham land; the Gill Memorial for 1895, to 
Captain J. W. Pringle, R.1.; and the Cuthbert Peek Grant for 
1895, to Mr. G. FP. Scott-Elliot, for his explorations of Mount 
Kuwenzori, and of the region to the west of the Victoria Nyanza. 


Wer wish the American Metrological Society succes» in its 
‘fiorts to extend the use of the metric system in the United 
States, and to procure general agreement with regard to the 
‘onstants of science. Its objects are ambitious, as the follow- 
ng statement of them, from Srrevce, will show: (1) To im- 
wove existing systems of weights, measures and moncys, and to 
ring them into relations of simple commensurability with each 
wher. (2) To secure universal adoption of common units of 
neasure for quantities in physical observation or investigation. 
or which ordinary systems of metrology do not provide, such as 
livisions of barometer, thermometer, and densimeter ; amount 
ff work done by machines; amount of mechanical energy, 
jictive or potential, of bodies, as dependent on their motion or 
sosition ; quantities of heat present in bodies of given tem- 
veratures, or generated by combustion or otherwise ; quantity 
ind intensity of electro-dynamic currents : aggregate and efficient 
jower of prime movers ; accelerative force of gravity : pressure 
of steam and atmosphere ; and other matters analogous to these. 
3) To secure uniform usage as to standard paruty of referesce, or 
Ihysical conditions to which obsercations must be reduced for 
wrposes of comparison, especially temperature and pressure, to 
which are referred specific gravities of bodies, and the zero of 
ongitude on the earth. (4) To secure the use of the decimal 
system for denominations of weight. measure, and money derived 
‘rom unit-bases, not necessarily excluding for practical purposes 
‘inary ur other convenient divisions, but maintained along with 
such other methods, on account of facilities for calculation, 
reductions, and comparison of valnes, afforded by a system 
‘onforming to our numerical notation. 


ON January 18, the great seismometrograph at the Osservatorio 
del Collegio Romano at Rome registered five complete pulsations 
uf slow period characteristic of earthquakes originating at a 
great distance. They commenced at 4h. 37m. 30s. p.m. (Green- 
wich mean time), and lasted 1m, 22s., giving an average dura- 
tion of 10°4 seconds for each pulsation. On the same day a 
severe earthquake was felt along the east coast of Japan, and 
was recorded at Tokio at 3h, 48m. 24s. The distance between 
this place and Rome being about 9500 km., the pulsations must 
have travelled with an average velocity of 3°2 km. per second (see 
NATURE, vol. 1. pp. 450-51 ; vol. li. p. 462). At Nicolaiew and 
Charkow, in the south of Russia, the horizontal pendulums were 
listurbed for nearly an hour, the epoch of maximum amplitude 
d2curring a few minutes earlier than at Rome. 


Mr. MARSHALL That publishes in the -lprxze Journal (vol. 
xVil, p. 438) a note on the progress made in the study of 
glaciers, for which purpose a Committee was appointed at the 
meeting of the International Congress of Geologists at Zurich, 
Goud work appears to have been done, in exploring and map- 
ping, among the glaciers of New Zealand, in the course of which 
Franz-Jaseph Glacier, on the west coast, was found to end at a 
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height of 692 feet above the sea, and a distance of four miles 
from it. The rate of movement is, of cours, variable: an 
average of the observations (with certain omissions) gives 154°2 
inches per diem. Valleys containing Jarge glaciers give in- 
dications that the ice has heen higher than it is at the present 
day, and has paused at four different levels. Work also has been 
done among the glaciers of the eastern side «f New Zealand, 
and afew facts are recorded; among them, that in advancing the 
In conelesion, Mr. 
wark 


ice appears noi to plough up the earth. 
Marshall Mall calls upon mountain climbers to help in tk 
of the Committee. 


A raver on ‘The Brain of the Microcephalic Idiot,” by 
Prof. D. J. Cunningham, F.R.S., and Dr. Velferd-Smith, real 
before the Koyal Dublin Society nearly a year ago, and noticed 
at the time in these columns (NATURE, vol. 1. p. 287), has just 
been published in the Society's 7rassactions. The authors give 
the results of a thorough examination of the brains and skulls of 
two typical microcephales. Their study leads them to accept the 
view arrived at by Sir George Humphry, from an examination of 
microcephalic and macrucephalic skulls, viz. : ‘t There is nothing 
in the specimens to suggest that the deficiency in the development 
of the skull was the leading feature in the deformity, and that the 
smallness of the bony cerehral envelope exerted a compressing or 
dwarfing influence on the brain, or anything to give encourage- 
ment to the practice lately adopted in some instances of removal 
of a part of the bony case, with the idea of affording more space 
and freedom for the growth of the brain. In these, as in other 
instances of man and the lower animals, the brain-growth is the 
determining factor, and the skull grows upon and accommodates 
itself to the brain, wheiher the latter be large or small.” 


Dr. W. M. HAFFKINE has brought together his Indian ex- 
periences in anti-choleraic inoculations, and has published them 
in the Jadian Wetical Gaxtie. In spite of the very numerous 
difficulties which he had to encounter in carrying out his investi- 
gations, Dr. Haffkine has succeeded, with the assistance of 
others, in inoculating no less than 32,166 individuals with his 
cholera vaccine. Every pains was taken to ohtain trustworthy 
records of the results derived from these inoculations, anid, as iar 
as can be judged from the data to hand, the balance appears to 
be decidedly in favour of the process. This is perhaps especially 
brought out by Dr. Hatikine’s work in Calcutta, where the per- 
centage of attacks and deaths amongst the inoculated was 1°18 
per cent., whilst amongst the non-inoculated the percentage of 
cases amounted to 15°63 per cent., and of deaths 11°63 per cent. 
One fact has indisputably been established hy these investiga- 
tions, and that is the harmlessness of the operation; in view of 
this it iste be hoped that the ineculations may be more widely 
spread, and further facilities thus offered for the collection of 
observations on this very important subject. 

.\ YEAR'S actinometric observations, made at the Nonstan- 
tinow Observatory, Pawlowsk, are recorded by J. Schukewiteh 
in the Refertortum fur Metcorologte. They have led to some 
unexpected results regarding the intensity of the sun’s radiation 
at different seasons of the year. This intensity, as measured on 
the surface of the earth, depends upon the altitude of the sun 
and upon the transmitting power or opacity of the atmosphere. 
The intensities were measured by a thermometer with blackened 
bulh, which was exposed to the sun side by side with a precisely 
similar one which was kept in the shade. To test whether the 
two thermometers were identical in their behaviour, two succes- 
sive readings were taken, in which first the one and then the 
other was shaded. It was found necessary to take the mean 
of these two readings in each case. The tables embodying the 
results contain, besides the intensity, the state of the sky, the 
altitude of the sun, and other meteorological data. Irom these 
tables the yearly course of intensity of the unclouded sun at noon 


Wye 
is worke et. Tt shows a) principal maximum in April, a 
seperv Lary maximum in September, and chief minimum in 
Novem er. The intensity of solar radiation for equal altitudes 


is greatest in winter and least in suaumer, a circumstance which 


ist eqvalise the winter an] summer temperature. .\ great 
liminutien of transmissibility is brought about by that pheno- 
men in s+ characteristic of the middle- European continent. called 
iy Germany Afdenran kh, an elevated stratum of peat-smoke 
which gives a faint and rather pleasant odour, usually taken to 
indizate the continuance of fine The author tinds 
ureater «pacity in front of an atmospheric depression, and 
greater transmissibility after it. 


weather, 


The clearest air is preceded by 
a heavy aunmer rain. 


THE Mete relegical Council have published a valuable set of 
momtlly meteorological charts of the Red Sea, showing the 
Jrevalent winds and currents, with other information of use to 
seaen passing through the Stez Canal to India, The wind 
)Veervat ons alone number nearly 75,000, and have been supplied 
trom legs specially kept for the Meteorological Office, from ships 
bel ngivs ty the Royal Navy, and various other sources. Mach 
chart, cf which there are twenty-four, contains useful remarks 
referring tothe leading features, which are shown graphically, and 
the intexnluction to the Atlis contains an interesting general 
sWamary by Lieutenant C. W. Baillie, K.N., Marine Super- 
ienwien:. Vhe charts show that from October to 
January northerly winds are prevalent over the northern half 
ef the sea, and southerly ever the southern portion. From 
February t> May the northerly winds extend further south, while 
a otherly winds prevail from near Perim to about the roth 
parallel. 


wind 


brom June to September, northerly winds blow over 


nearly the whole sea. Gales are most frequent between 


November and March: they generally blow from the southward, 


tn} are mostly met with in the southern part of the sea. The 
Currents are somewhat erratic, and while eccasional strong 


streams are experienced locally, their velocity is not usually 
great over large areas, The Gulf of Aden may be taken as an 
exception, as the currents often set there with considerable 
velocr'y. An interesting feature has been noticed in the range 
ef sea-temperature in the Strait of Bab-el-Mandeb, near the 
Islan} of Perim, where it amounts to 20 at the period of the 
SW. monseon, The whole work shows evidence of the great 


are ard dibur bestowed upon it. 


Titt extert to which many of the .\merican agricultural 
eserment stations are devoting attention to the culture of 
small trums and other minor crops as perhaps sigiificant of an 
unbes hing cMange in the esonomic Weatings of the management 
ef the sed, and ot the partuudl displacement of the grasde cilture 
whieh bas hitherto almost monopolised the field of experimental 
inqeary.  Tallenn No. 55 ef the Purdue University Station, 
Lalayetts, Indtana, opens with a description of experiments with 
eet traits, carmed cut in response to the numerous inquiries 
revel fom farmers anil the ditterent 
Strawherries, mopberries, blackberries, 


others concerning 
Wourietas ef stn frutts, 

res, polseberries, anil grapes, form the subject af this 
wef the report. baebl expermments with maize and oats 
© pest Goal with, and antongst the results noted, it is stated 


beter yields have followed the sawitlg of two bushels or 


roe cat. per acre than that of any smaller quantity. The 

"6 ditdes with a note of expertinents with suyur beet 3 

ewe dhe desperate condition to which the beet-prowers 

coerreat orewent reheed edespite the artifietal support 

wh { gor oeb try there receives under the bounty 

Wort ser cay ormmiedstte hope for the Smerican 

r try. Vhs melee, ts paactioally adinitted) in the 

fer toys sands '* Vhs condition af the sugar tusiness 

il heer llr cr yer  Coontries iy sh Uhat there seers 
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to be litte probability of capital being invested in beet-suzar 
plants in this country at present.” The points which are reported 
upon include comparison of varieties, time of harvest, the re- 
spective effects of bacterial disease and beet scab on the sugar 
content of beets, the effect of loosening beets some time before 
liftag them from the ground, special thinning, tests of foreign and 
American seed, and yield and cost of crop per acre. It is con- 
eluded that, under more faveurable eeonomic conditions, beet 
factories might advantageously be established in the State of 
Indiana. 


Ac raver by Wilhelm von Hezold, on the lines of equal 
disturbance of the magnetic potential of the earth, appears 
in a recent number of the S7tz. der Akad. der Wiss. su Bertin. 
The deviation of the potential at any place from the mean — 
value of the potential corresponding to the parallel of latitude 
passing through this place called the disturbance, 
the author gives the theory of the lines of equal disturh- 
ance. 


being 


IIe shows that the westerly (or easterly) component 
of the earth's magnetism is given’ by the rate of change of the 
disturbance of the potential along the parallel of latitude 


: vi aes : : 
or W oe where Va is the disturbance for the potential, 
Af 


and 0 isan element of a latitude circle. 
that 2 knowledge of a westerly component of the earth’s tld 


Hence it follows 


forthe whole surface of the earth suffices to everywhere deter 
mine the disturbance in the magnetic potential, and draw the lines 
of equal disturbance, — Wherever the lines of equal disturbance 
fs) Va 
Chay 
or all such points will lie on the agoni¢ lines, “e. the lines along 
which the declination is zero. 


are tangential to a circle of latitude = 0, and hence W=0, 


Atcall places where the lines 
of equal disturbance are tangential to the terrestrial meridian 
the northerly component of the earth's field has its normal 
value. The author has constructed a chart of these lines for 
the epoch 1SSo, using the data given in the magnetic charts 
published by G. von Quintus Icilias. The mean value of the 
niignetic potential for the latitude A is found to be given with 
a high degree of accuracy by the expression V), K sin aA, 
and the author considers that this siniple expression must have 
some special significance, and net 
formula, 


be merely an empirical 


Acrartra, by Mr G. C. Whipple, entitled * Some Observa- 
tions on the Growth of Diatoms in Surface Waters” ( Zecdto- 
lagtial QOuarterdy, vol. vit.), is a valuable contribution to the 
study of the pertodie frequency of microscopic organisins in 
freshwater ares 


. The work is noteworthy as having been carried 
ovina biological laboratory attached to the Boston Water Works, 
The author's general results are here given: (1) That the growth 
of diatoms in ponds is directly conneeted with the phenomena of 
stagnation : that their development does not eccur when the 
lower strata of water are quigseent, on account of greater density, 
but rather during those periods of the year when the water is in 
cirewation trem top to bottom, (2) That diatoms flourish best in 
ponds having muddy bottoms. (3) That in deep ponds there are 
tse well-defined periods of growth ong in (he spring and one 
in the autumn; that in shallow ponds there is usually a spring 
growth but po regular autumn growth, and that other growths 
may occur at irregular intervals as the wind happens to stir up 
the water. (4) That the two most important conditions for the 
grewth of diateins are a suthcient supply of nitertes and a free 
circulation of air, and that both these conditions are found at 
those pertods of the year when the water is in circulation. (5) 
That while temperature has possibly a slight intluence on the 
growth af diatoms, it is of se litte importance that it does not 
attect their seasonal distribution, (6) hat the increase of diatoms 


takes place substantially in accordance with the buy of geo- 
; 


~ 
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metrical progression, and that the cessation of their growth ts 
caused by the diminution of their food supply. 


Mr. 1]. G. Wett1s’s scientific fantasy, the *t Time Machine,” 
which has been appearing asa serial in the .Vew Revéew, will be 
published in volume form, by Messrs. Tleinemann, in the course 
ofa few days. 


Mr. GIsnert Karr has arranged with Messrs. Whittaker and 
Co. for a translation from the German of his new work on the 
** Alternate Current Transformer.” The volume will be published 
in the ‘ Specialists’ Series” in the autumn, 


THE papers on the relation of diseases of the spinal cord to 
the distribution and lesions of the spinal blood-vessels, recently 
contributed by Dr. R. T. Williamson to the AZedical Chronicle, 
have heen reprinted and published in book form by Mr. 
IT. KK. Lewis. 

THis week’s new editions include Prof. T. Preston’s philo- 
sophical ** Theory of Light,” published by Messrs. Macmillan. 


1 


More than one hundred pages of new matter have becn added, a | 


valuable addition being an account of Prof. Newcomb’s experi- 
ments to determine the velocity of light. The second edition 
has appeared of the late Prof. Cayley’s “ Elementary Treatise 
on Hlliptic Functions” (Macmillan), the first edition of which 
was published in 1876. Another second edition, received during 
the past weck, is ‘* A First Book of Electricity and Magnetism,” 
dy Mr. W. Perren Maycock. This book, now greatly enlarged, 
ts published by Messrs. Whittaker and Co. 


Te Deutsche Seewarte, which, with the year 1894, has com- 
pleted its twentieth year of useful activity, has just issued the 
seventeenth volume of lus dem freArs. This work, which has 
contained imany elaborate and valuable discussions in meteoro- 
ogy, navigation, and nautical astronomy, is now devoted more 
especially to discussions of practical utility to seamen. Among 
the articles of more general scientific interest may be mentioned 
one by |i, Grossmann, on the application of Bessel’s formula 
n meteorology, and one by Dr. Maurer, on the application of 
graphical methods in meteorology and physics generally ; the 
Litter investigation may possibly lead to the substitution of this 
method for the use of tables in some of the problems of nautical 
astronomy. 


THE additions to the Zoological Suciety’s Gardens during the 
past week include six Ilairy-footed Jerboas (Dips Airtipes), 
two Lesser Egyptian Gerbilles (Gerdi//us ezyptins), two Lybian 
Zorillas (/fonya dybica), wo Grey Monitors (/ araaus eriseas), 
two Egyptian Mastigures (Uromasiéx spinipes), three Egyptian 
Geekos  (7arentola Common Chameleon 
(Chamelon vulgaris), seven Common Skinks  (Scevces 
offictnalis), two  Cerastes Vipers (I vpera  cerastes), 
Thademed Snakes (Zaments diadema), from ygypt. presented 
by Dr. John Anderson, F.R.S.5; a Girysbok 
mnelanotts, 9), from South Africa, presented by Mr. J. 


aunularts), a 
two 


(.Veotlragus 


ee 


Matcham ; a Wapiti Deer (Cereus canadensts, 2), a Japanese 


Deer (Certs stha, 9), a Burchell’s Zebra (Zyues burchelll, 8), 
two lokir Thares (Lepes elacra/’s), born in the Gardens. 


OUR ASTRONOMICAL COLUMN. 


Mrrcrvry asp Vencs. —The planet Mercury is now an 
evening star, and will be favourably placed for observation until 
towards the end of June. The greatest elongation will occur on 
June 4 at 13h., when the planet will transit about rh. 42in. after 
the sun; the declination will then be nearly 25° north, and the 
apparent diameter a little over 8”. Jupiter will be in close 
proximity to Mercury during the present period of its visibility, 
sv that observers not employing telescopes must be careful to 
discriminate between the two; at the elongation, Mercury will 
precede Jupiter by about 8m. in KoA, and will be about 14 
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degrees farther north. The two planets will be in actual ccn- 
junction on June 8 at gh., Mercury being o° 47° N. of Jupiter. 

Venus, also, is most favourably situated for observation at 
the present time, and the great brilliance of the planet in the 
western sky after sunset cannot fail to attract the attention of 
the most indifferent. It will not, however, reach maximum 
brightness until August 13. The greatest eastern elongation 
will occur on July 11, and the apparent diameter will increase 
from 16’ on June 1 to 59° at the inferior conjunction on Sep- 
tember 18. 


Tne Tovar Soak Ectipse OF 1898 JANUARY 21-22. In 
addition to the eclipse of the sun’ which will take place on 
August 8, 1896, and fur which we understand preparations are 
already well in hand, there will be another important solar 
eclipse before the end of the present century. This will occur 
on January 21-22, 1898, and the Naetecal Almanac Circular, 
No. 16, gives local particulars of the same for that portion af 
the path of the shadow which lies across India, At Kajapur the 
duration will be 2m. 1°gs. and the altitude of the sun 53°: at 
Nagpur, 1m. 17°75. with an altitude of 467; and at a position 
south of Benares, 1m. 43°6s. with an altitude of go. Informa- 
tion as to the meteorological conditions prevailing at various 
points along the track of the eclipse during the latter part of 
January is being collected through the assistance of Mr. Ehot, 
Meteorological Reporter to the Government of India. It Ip 
proposed to publish this information early in 1897. 

As the next sun-spot minimum is not due until the year 1900, 
observations of the phenomena of this eclipse will furnish in- 
formation as to the solar conditions during the transition from 
maximum io minimum, 


THE ASTRO-PHOTOGRAPHIC CHART.—The third part of the 
second volume of the Aedletin of the International Permanent 
Committee, gives an account of the present state of the great 
undertaking to prepare a photographic catalogue and chart of the 
heavens. The reports from the various participating observatories 
indicate in general a rapid advance towards the completion of the 
photographs which are intended to form the basis of the cata- 
logue ; four of the eighteen observatories have already completed 
the zones allotted to them, and it is expected that at least eight 
more will reach this stage by next spring. Systematic work at 
the South American observatories has been seriously interfered 
with by political events ; but it is satisfactory to learn that the 
Australian and Cape of Good Tope astronomers are prepared to 
come to their assistance. An immense number of catalogue 
plates with short exposures has been taken with the variou~ 
instruments, no les» than 753 having been taken at Paris, and 
1562 at the Cape. The measurement of the catalogue plates is 
also in a forward state at several of the observatories, but the 
reductions have scarcely been commenced, 

For the chart itself, not one-third of the requisite photographs 
have yet been obtained, but the progress of this part of the work 
is necessarily slow, in consequence of the long exposures 
required, 

Dr. Gill proposes that the Committee should meet in 1896, to 
reconsider the. various questions left open at the former con- 
ference, among which one of the most important relates to the 
scale of magnitudes to be adopted. 

Four important memoirs also form part of the present report. 
Prof. Turner and M. Prosper Henry discuss ditlerent methods 
of reducing the plates, M. Trépied gives his experience and 
Views as to the determination of magnitudes. and M. Donner 
discusses the various corrections for instrumental errors. 


AWARD OF THE Watson Mepat.— On the recommendation 
of the Board of Trustees of the Watson Fund, the U.s. 
National Academy of Sciences last year unanimously awarded 
the Watson medal to Dr. $. C. Chandler, for his investigations 
relative to variable stars, his work in connection with thie 
variation of terrestrial latitudes. and his researches on the laws 
of that variation. The recommendation was noted in these 
columns a year ago, and a description of the founding of the 
award was given (NATURE, vol. 1 p. 1§7). The medal was 
presented to Dr. Chandler at the recent meeting of the National 
Academy, and Sieve for May 3 contains the report of the 
Trustees, setting forth the grounds upon which the award was 
made, and hrietly stating the history of the investigation of 
changes of latitude. Dr. Chandlers work upon the subject 
began with observations made by him in 1884-85. Tis observ- 
ations, continued uninterruptedly for thirteen months, revealed 
a progressive change of a pronounced periodical character in the 
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Ostracoda. Tle faint Leginnings of other great groups were 
also indicated, such as the Macrouran-tlecapods represented by 
Anthrapalemon and other forms in the Coal Measures; the 
Stomatopods by Pypyocephalus Coofer’, the Amphipods by 
Gampsonyx, both in the Coal Measures: and by L’rosoponiscas 
inthe Permian, Lastly, the Cirripedia, by the anomalous form 
Turrilepas, from the Wenlock Limestone. 

*©In November 1866, [I laid before this Society the evidence 
upon which | based my arrangement of the /YerpyotZand Limeade 
in one order, for which I adopted Dana’s very appropriate name 
of Merostomata (or ‘thigh-mouthed * animals)—expanded to 
include all those ancient crustaceans comprehended in the two 
sub-orders of urypterida and Niphosura, and forming two groups 
of long-bodied and short-bodied forms, quite parallel to the 
Brachyoura and Macroura in the Deeapoda; even the inter- 
mediate forms —corresponding to the Anomoura—being paral- 
deled hy the Hemiaspidee (Hearaspis, Pseudoutseus, xc.). This 
group formed the subject of a monograph published hy the 
Palevontographical Society (1865-1878) comprising 17 genera and 
$4 species—69 of which are Palozoic in age. The integrity of 
this group, founded on the researches of Huxley, Salter, Dana, 
Hall, and many others besides myself, has been firmly main- 
tained, although many attempts have since been made to detach 
it from the Crustacea and place it with the Arachnida. For 
instance, it was proposed by Dr. Dohrn, in 1871, to inelude the 
Merostomata in a still larger division, under Taeckel’s term 
Gigantostraca, which was made by expansion to embrace the 
Merostomata and the Trilohita, and to be placed defween the 
Crustacea and the Arachnida. 


Tas Evororion of tan Amruaorops Ly Orotoaccat True, 


“in arguing for their retention before this Society in 1871 1 
wrote :—* Take away the trilobita from the pedigree of the 
emustacea, aud T submit that one of the main arguments in favour 
of evolution to be derived from the elass, so far from being 
strengthened, is destroyed. rom what are the crustacea of to- 
clay derived 2? Are we to assume that they all descended from 
the phyllopods and ostracods—the only two remaining orders 
Whose life-history is conterminous with that of the trilobita 2 
Or are we to assume that the arachnida are the older class ?° 
“Tf,” says Fritz Miller, ‘ the crustacea, insecta, myriapoda, and 
arachnida are indeed all branches of a common stock, it is evident 
that the water-inhabiting and water-breathing Crustacea must be 
regarded as the original stem from which the other terrestrial 
classes, with their trachea] respiration, have branched off. 

“Tn the above-quoted paper 1 pointed out that the young 
Lomudus, when it quits the egg, has the hinder body as large as 
the head-shield, and the nine segments composing it are most 
clearly marked out, the abdominal spine being quite rudimentary 
and forming in fact the 9th segment. This is the so-called 
* Trilobrten-stadinm’ of Dohrn. : 

*““* At this stage,” says Packard, ‘the young swim briskly up 
and down, skimming about oe” (hetr backs by flapping their gills, 
not bending their bodies. This locomotion of the young 
Limuhe, by swimming upon its back, near the surface of the 
water (by means of its gill feet), agrees very closely with the 
habit of spas, of Chrrocephalus, and Artemia, and is extremely 
sggestive of its atfinity to the phylopoda, with which, at this 
stage of its existence, it has many points in common, as well ss 
with the trilobita, 

NO, 
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“Tt is interesting to notice that the Niphosura (king-crabs)— 
which form the surviving representatives of this ancient order of 
the Merostomata, and are so widely distributed in the Cuai 
Measures of North .\merica, Britain, &e.—--have likewise been 
discovered as far back in time as the Upper Silurian of Lanark- 
shire, being represented by a small form which I nanied and 
deseribed, in 1868, wVeo/¢nrulus fakatus, having eight thoracic 
segments apparently free and movable, but wanting the tail-spine, 
which probably was developed Iater in life, or may have been 
represented Ly an extremely short terminal plate, as we see is 
the case in the young larval Lrvee/tes. Thus the earliest fossil 
king-crab known probably resembled closely the free-swimming 
larva of the living king-crab as it leaves the egg. 

* As to whether the Eurypterida—with their evidently aquatic 
hranchiated respiration, their jaw-feet provided with swimming- 
(not walking-) extremities—are in the direct line of ancestral 
relationship to the recent scorpions, } may refer again to my 
paper ‘On some Points in the Strueture of the Niphosura,’ &c. : 
—' This is one very strong argument, to my mind, in favour of 
the higher zoological position of Prerygotus—that, being extremely 
larval in its anatomy, it consequently possessed the capacity for 
further development, and so has been modified and disappeared ’ 
—its latest representatives being met with in the Coal Measures, 
where the then earliest known examples of fossil scorpions had 
also been found. But the discovery, almost simultaneously, by 
Thorell and Lindstrom in Gotland ; by B. N. Peach in Scotland ; 
and Ly Whitheld in North America (in 1885) of actual pul- 
monated land seorpions in rocks of Upper Silurian age (as far 
hack, in faet, in geological time as the earliest known occurrences 
of Lterygotus, Stimonta, and Eurypterus) indi- 
cates that the air-breathing scorpions were 
derived from a s¢/// ear/ier and as yet undis- 
covered aquatic progenitor possibly in Cambrian 
or pre-Cambrian times. 

‘+ Simultaneously with the commencement of 
ray own work on the Merostomata, J. WW. Salter 
undertook a monograph on the British Trilobite» 
for the Paleontographical Society in 1864. 
No one who takes up this fine work of our old 
friend can avoid a feeling of regret that Salter’s 
valuable life and splendid paleontological know- 
ledge should not have been longer spared to us 
to carry on to its completion this most impertant 
service. 

© Following up the progress of our knowledge 
of the trilobites, | may note that Dr. ilenry 
Hicks made his first communication to this 
Society in 1865 on the genus dvopolenus, and 
between 1871 (when he came to London from 
the happy hunting-grounds of St. David's and 
joined the Geological Society) and 1876, he 
communicated to this Society a series of papers on the faunas 
of the * Menevian, the Lingula Flags, Tremadoc Slates, and 
Arenig series, giving descriptions of no fewer than thirty-four 
species of trilobites, belonging to eighteen genera, from those 
ancient rocks. 

** But numerous as are these additions to our knowledge of the 
trilobites of Wales, they only represent a part of Dr. Hicks's 
discoveries, many of which were announced by Salter; the most 
important being that of the finding of a large Paradoxrdes at St. 
David's, proving the eaistence of a Middle Cambrian or * /ara- 
doxtdes-zone,’ coextensive with the vast area over which these 
early rocks have been observed, and oecupying a persistent 


horizon throughout Europe and America. 


“A brief reference must here he made to the papers published 
by that excellent geologist and naturalist, the late Thomas Belt, 
K.G.S., in 1867 and 1868. on new trilobites from the Upper 
Cambrian rocks of North Wales, and on the Lingula Flags or 
Ffestiniog group of the Dolgelly District, with figures and de- 
seriptions of four species of O/eaees (non-Conoceryphe) and four 
species of clynostus from Dolgelly, In 1888 1 was so fortunate 
as to beable to record the tirst discovery of trilobites (Conocoryphe 
rroda) in the Longiynd Group. Penrhyn quarries, bethesda, near 
3angor, in North Wales. 

“The remarkable fauna of the O/ene/ds or Lowest Cambrian 
zone, originally discovered in America by Dr. Emmons in 1844, 
Was first recoznised in Europe by the late Dr. Linnarsson in 
1871, in the basal zones of the Cambrian near Lake Midsen in 
Norway, but its typical genus O/ere//us was then referred by hint 
to the allied but more recent genus Jaradexedes, This reference 
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was corrected by Prof, Brogger m 1$75 3 and the varieus brilliant 
papers on the Primordial formations by this author have given 
the Ov medes-fauna a marked and peculiar interest. In 1SS2 
Linnarsson next made known the existence of the Ovenedins- 
fauna in Scania, at the base of the Swedish Cambrian. In 186 
the same fauna was detected hy Mickwitz in the Lower Cambrian 

t Russia ( Rsthonial, and this Russian fauna was figured and de- 
scribed in detail by Dr. F. Schmidt, of St. Vetersburg. In 1 S87 
Dr. Holm reported the existence of the Over. -fauna in the 
Cambrian of Lapland. where it was tirst detected by Morstell in 
1885. Thus the enistence of this remarkable fossil group, the 
«Tdest wellemarked fauna recognised by geologists in the Lower 
Cambrian, had already teen demonstrated, in tSS8, in three main 
regions, namely : (1) in the region of the Rocky Mountains ¢ (2) 
‘nthe region of North-eastern America : (3) in the region drained 
ty the Baltic Sea, Upto 1888 no recorded account of the dis- 
covery of Olewed/u from the Eritish Tsies had been published, the 
ehiest fauna described being the overlying /eraderides-zones or 
Middle Cambrian formation. 

“The first recognisable traces of OA uef/us in Britain were dis- 
covered by Prof. Lapworth in rs85. Further collections were 
made in t8$7 and 1588, on the flanks of Caer Caradoc, Shrop- 
Shire, and the species was named, in honour of Dr. Charles 
Callaway, Okwellus Cadaver. Later on it was figured and 
described in the Geological Magazine for 1891. 

“Tn -Mvgust rs91, Sir A. Geikie announced, at the British 
Association meeting in Cardiff, the discovery of Oknellus hy 
Messrs. leach and Horne, in blue-black shales, a few feet below 
tne“ Serpulite Grit” of the Cambrian rocks of North-west Scat- 
sand, in the Dundonnell Forest of Ross-shire. The description 

tthe Odened/us-zone of the North-west Highlands” formed the 
subject of a most valuable paper by Messrs. Icach and Iorne,. 
read before the Geological Society on February 10, 1892, and a 
new species of Of ued/us is described and named QO. Lagieerthi by 
these authors, Mr. 1. N. Peach, FLROS., communicated a 
second paper, ** Additions to the Fauna of the Osenedies-zone of 
the North-west Plighlands.” on June 20, 1804; in which, in ad- 
cition to O. Lapworth: he describes and figures O. Lapiwerthé 
var, eLngatas, O. retaniatus, O. givas, O. tatermedinus, and 
Crcmellenk armatits, 

** The Fauna of the Lower Cambrian or Ofene /us-zone” forms 
the subject and title of an admirable monograph by Mr C.D. 
Walcott, f.G.5., which, with the exception of the subsequent 
escovery of an Ofered/us-fauna in the Lower Cambrian of the 
seotch Highlands (already referred to}, gives us a very complete 

Woup-te-date account of this interesting and oldest: fauna. 
Vbouteighteen widely distributed localities are shown on the map 

tNerth America from British Columbia to Labrador, and as far 
saith as Texas; whilst in Murope we have Spain, North and 
Svuth Wales, the Scattish Highlands, Norway. Sweden, Finland, 
tohemia, Bavaria, Podolla, Sardinia, Vetchoraland, and the Ural 
Mountains, Omitting traits, burrows, and tracks, the Ofeote//us- 
faina has yiclded fifty-five genera of organisms, fifteen of which 
are Trilobites. 

“We may now adil yet another lecality in which this remark- 
2) Je fauna occurs, as proved by the presence of the remains of 
thence and the yteropod Sadteroat: namely, an Western 
Nestraha, where it was discovercd by Mr. Hardman in tSSo. 

“Timust here refer to the discoveries of the limbs of trilo- 
tes. In tS7o the late E. Billings, the Palvontologist of the 
Geological Stirvey of Canada, brought before the Geological 
Seiety and desernbed a specimen of sfeapha fartvecphalu , 
fcom the Trenton Limestone of Ottawa, Canada, exhibiting 
Pmains of eight pairs of hmbs, corresponding with the eight 
free and movable segments of the body, and showing the hyp 
me stb attached to the dowblere of the anterior border of the 
eopholic shicld ; traces of two appendages under the caudal 
eld were alsa visible. On that eceasion Texhibited a speci: 
tol faphe fromthe same doealty and henzon, showy 
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eee berets canal Fe Sqemted palpus Iing at the side of the 
| et pparently goats ergiunal position. After some re- 

th tothe sepertierl character of talobites, E adeded : 
“Tee er monen cof the hy pestome in the talobita reminds one 
Mere etrangly ef the goes 440 than of the wopeds, and 
wets rewwonm@h te teexpeetin dhe tilobita a more peneralised 
of ere tere thar that weaichomarks the modem representa: 

t (Ron haee” 

“Te Sst. after ney oyetrs of untinapg labor, Charles 
De \Waeheet: 1riabo Wye conclusive plryets nf the exist. 
on foabpeneper te che cre dyke, thorwac, and abdominal 
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divisions of Cadivmene, Cerauris, and Jtetdasfis, lis researches 
have been carried on hy the methed of making thin transverse 
and longitudinal sections of rolled-up specimens. He has shown 
that the ventral body-wall of the trilobites was bounded inferiorly 
hy a thin chitinous membrane. which was attached to the lower 
margin of the dorsal exoskeleton all round. This ventral mem- 
brane was supported by calcified arches. which gave attachment 
tothe appendages beneath. He further established the existence 
of a row of articulated cylindrical limbs, on cach side of the 
middle ling. Walcott described the thoracic appendages in 
Calvmene as slender six-jointed walking-legs (endopodites) with 
a single pointed termination, the basal segment giving rise toa 
branch appendage (exopodite), On each side of the throracie 
cavity he also described a row of hifid spiral appendages, of the 
nature of gills. and he suggested that branchie were attached to 
the hases of the thoracic limbs as well. The abdominal or 
pygidial rings carried appendages, a pair to each segment, bat 
they do not appear to have differed from the thoracic limbs, sive 
in size. The mouth is situated behind the hypostome, and has 
four pairs of jointed manducatory organs, the bases of which 
are modified to serve as jaws: the hindmost pair being the 
largest, and expanded at the distal extremity into a swimming- 
organ, 

“<The correctness of Billings’s views, as to the nature of the 
thoracic limbs of tsaphas platveephalus, was further confirmed 
by the finding of a specimen of -saphus miegzstos, in the Ordo- 
vician rocks of Ohio. which shows the under surface with its 
appendages, described by Dr. 1. Mickleborough, This specimen 
shows two pairs of maxillipeds or jaw-fect, cight pairs of walk- 
ing-appendages, corresponding to the eight pairs of free theracic 
segments, cach Innb having about six joints. The under side 
of the coalesced segments of the abdomen (pygidium) reveals a 
series of from tselve to sixteen similar paired appendages, 
diminishing rapidly in size from before backwards to the 
eMtremity. A bread median groove extends along the under 
side of the thorax and abdomen, and probably represents the 
space once occupied by the sternites or, possibly, the straight 
intestinal canal, observed by Barrande in some trilobites fron 
Bohemia. Traces of supposed branchial filaments have alse 
been observed in this specimen, apparently attached to the 
thoracic legs. 

“No further addition had been made to our knowledge of the 
appendages of trivbites until July 1893. when Mr. W. 1), 
Matthew. a student of Columbia College (N.Y.), communicated 
the result of his examination of several specimens of Zrearthrtas 
Bukit, obtained by Mr, W. 3S. Valiant from the ‘ Wadson River 
Shales” (Ordovician), near Rome, New Vork. After recording 
the extent of aur previous knowledge derived from the im- 
portant researches al C. 1). Walcott, he proceeds (o deseribe the 
additions which the specimens from Rome have supplied. These 
trilobites are found ina soft, fine, black shale, and are perfectly 
well preserved. The most noticeable character is the presence 
of long. slender. many-jointed whip-like appendages attached to 
the front of the head, closely resembling the flagellate antenna 
of other crustaceans, These originate beneath the anteriog 
border of the head-shield, and are as long again nearly as the 
glabella itself. Vir. Matthew also was able to detect a series 
of walking of swimining-legs, one a narrow, jointed, cylindrical 
leg, the other thin, broad, fringed with a comb-dike structure 
similar to the gills of many crustacea, 

“ The neat communication is from Mr. C. 1. Beecher, of New 
Haven, Conn, On the Mode of Occurrence and the Structure 
and Development of 7rvarthrus Keckit” The materiat gathered 
for the Yale University (by the aid of Prof. Marsh), neat Kome, 
New York, is probably some of the best which has been ob- 
tained, and has been carefully examined and desenbed by Mire 
Beecher. 

“Un their present condition the specimens from Rome contam 
very Tittle calcite, nearly the entire calcareous and chitinous 
portions of the trilobites being replaced by a thin fila of iron 
pyrite, To this cause is doubtless due the preservation of deh- 
cate organs and structures which would otherwise have been 
destroyed, 

“The specitoens thus preserved occupy an extremely restricted 
vertical distriltion, but within this range they are nearly alt 
camplete, and preserve their appendages. “They are of allages, 
from tarsal farms wp to full-grown imdividuids, whilst the ad- 
jacent strata contian a rather sparse fauna in which the trilobites 
are generally fragmentary and without appendages, “The author 
beheves that, in the majority of beds in which trilobites are 
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found, the remains met with represent the exuvie of living 
animals that have cast their shell, rather than the tests of dead 
individuals. In this particular deposit the appendages are 
apparently in the position which they occupied during life, and 
not such as would be assumed in the cast-off shells of recent 
ertstacea. 

“Mr. Beecher mentions another interesting point, namely, 
that nearly all the specimens are found with the back down, 
which is explained by suggesting that, although they lived with 
the ventral side downwards, the gases in the viscera produced 
during decomposition were sufficient to overturn the animal and 
mow it to be buried by the accumulation of the fine sediments 
in the pasition in which it is now found. 

“The appendaves of 7réarthus appear now to be very well 
madeout. The antenn, as seen ina number of specimens, were 
simple multiarticulate flagella, which Walcott has shown extend 
backwards to the sateral margin of the hypostome, so that they 
occupy exactly the same position as do the first antenn in recent 
al pits. 

** Two small appendages, like simple palpi, with broad basal 
joints, which may represent the masilla, are seen in one of 
Walcott’s specimens, and there were probably four pairs of 
similar cephalic appendages, besides the simple flagellate 
antenne, more or less modified to serve as mouth-organs. 

** Each segment bears a pair of biramous appendages originating 
at the sides of the axis, as in other trilobites. The anterior legs 
are the longest, and the others gradually become shorter towards 
the pygidium. Fach limbeonaists of two nearly equal branches, 
the ‘endopodite’ and ‘ exepodite,’ which may be correlated 
with the typical crustacean primitive limb, and are well displayed 
in the adult JWyszs: in the biramose natatory-feet of the zoea of 
the common shore-erab (Carcéies) 3 and retained in the appen- 
dawe> of the abdomen of the adult lobster (Homarus).  Vracti- 
cally, these biramose limbs are reproduced along the entire series 
of free segments. The appendages belonging to the pygidium 
closely resemble the branchigerous feet of -ffw:, and may 
evidently be correlated with typical phyllopod limbs. 

* The first puint insisted upon by all systematic zoologists—long 
before the nding of appendage» had thrown so much new light 
upon our invesugations—was that the great variability in the 
number of the segments in trilobites was a feature which dis- 
ltnctly connected them with the phylopoda. Bernard cunsiders 
of greater importance still the gradual diminution of the size of 
the sezwents posteriorly, which remarkable feature the trilobites 
share with .ffzs. 1 would also call attention to the fact that 
these earlier trilobites which best exhibit this large number of 
segments, such as Olenellus, Paradoxtdes, Xc., are likewise re- 
inark.ble for the simplicity and exact similarity of their segments, 
fein a serial repetition of one another, and even the coalesced 
Segments forming the head-shield share the same resemblance 
svith the free poxerior thoracic and abdominal ones. Bernard 
has given expression to the idea most aptly when he writes (of. 
off. py. 412): ** Vhe adult is but the grown, not metamorphosed, 
larva=grown Ly the continual development of segments from 
Hefore backwards, until at a certain stage this process becomes 
fixed, and we have the adult 4p with a number of fixed rudi- 
mentary segments. This fixation of a number of undeveloped 
seznients is visible also in many trilobites. 

“In the earlier forms (as Ofene//us) these rudimentary posterior 
segments still remain tree ; but, as a rule, they are coalesced to 
form the plate-like pygidium so characteristic of the trilobites. 

* Tirning to the appendages, the simple multisegmented flagel- 
Tite sntenn are extremely characteristic of the crustacea, being 
met with in biwly copepods and highly-developed decapods. 

© The lieamose paired limbs are quite a primitive type, like the 
segments to which they are attached, exceedingly simple, yet 
charactertsic, and with the exception of the antenny and the 
four sos eedin pairs of appendages, which are modified to serve 
a8 mouth-organs (maxilke and masillipeds), the whole series are 
simple biraniose natatory or walking-feet, such as persist still in 
adalt is? and many other recent crustacea. 

“The eyes in trilohites closely resemble those of other anthro- 
pods, but vary somewhat in position, and also in development, 
Myseme yenera the cyes being altogether absent, as in Amipyr, 
Certern .&c., whilst in others, ike .27/fva, they are cnor- 
mously exaggerated in size. Tn some genera the eyes are hyaline, 
the fareter! surfice heing covered with a fine transparent layer, 
Whilst in others the facets appear preminently on the surface. It 
iS sugaeve! by Bernard that the minute pore observed in the 
Neal, near thy compound eye in several genera (Trinuckns, 
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Aidaspt, Calyuene, Anpyx, Grimthits, Phillipsia, we.), May 
be analugous to the pore in the head-shield of -lpa-. and be the 
opening into the water-sac covering the eyes : an! whilst in some 
genera of trilobites this water-su- may have existed. it may have 
degenerated in others, leaving the eye in contact with the outer 
cuticle, which covered it like a thin transparent membrane. In 
none of the trilobites have larval eye-spots been observed. 

* Dr. Lang held the view (in 1891) that if a fifth pair of cephalic 
limbs were found comparable with the anterior antenne, tri- 
lobites might then be regarded a’ primitive entomostraca, to be 
denyed from the same racial form as the phylopoda. 

* Waleott is of opint.n that the trilobita formed a distinct 
branch, which diverged at a very early date from the phylopod:., 
and having expended its vital energy in Taleozoic times it dis- 
appeared. He adds: ‘ Probably two thousand species and one 
hundred or more genera are known from Palzeozoic strata, With 
this great differentation the initial vital energy of the group 
became impaired, andl the trilobita died out at the close of 
Paleozoic time. 

“1 willingly adopt the view that the trilobita are ancestrally 
connected with Léma/us ; that /éui/us may be related through 
Hemiaspis with Euryplerus : but all the intermediate forms have 
not yet been met with. That some ancestral Eurypterid must 
have given rise to Scorpio cannot, 1 think, be doubted; but it 
must have been in pre-Silurian times, for Peach and Lindstrom’s 
Paheophonus had already appeared in the Upper Silurian of 
Lanarkshire and Gotland as a terrestrial pulmonated form, 
while a similar land-scorpion had been discovered by Whitheld 
in the Silurian of America. 

“The Phyllopoda deserve consideration from a geological 
standpoint, a representative of fees ( Protecarts Warshrt) having 
been met with in the Lower Cambrian of Vermont, U.>. 
Some of the living genera are naked (Aramuchipus and Artentia), 
but in most the front portion of the body is protected by a shield- 
like carapace (fxs), or it may be enclosed, as in Zstheria, in a 
bivalve shell. The fossil remains of bivalved phyllopods, 
Estheria and Leafa were described by lrof. T. Rupert Jones as 
far back as 1862 in the Valvontographical Society, where he 
defines nineteen species ranging from the Old Ked and 
Carboniferous upwards. 

“The most ancient of these shield-bearing crustaceans, 
originally placed with the phyllopoda and having a single 
modern analogue (.Vefad7a), have now, by general consent. been 
removed and placed under the order Phyllocarida, a name 
suggested by Dr. A. S. Vackard in 1879. The fossil forms 
referred to this order were originally studied and noticed by 
M-Coy, Salter, Darrande, Clarfe, and have subsequently been 
fully described by Prof. T. Kupert Jones and myself. 

“ Metschnikofi, who studied the embryology of Veda/iu, con- 
sidered it to be a ‘phyllopodiform decapod.” Besides the 
resemblance to the decapods, there is also a combination of 
copepod and phylopod characteristics. The type is an instance 
of a generalised form, and is of high antiquity, having made it. 
appearance in Cambrian times, when there lived (if we regard 
the relative size of most crustacea, and especially that of the 
living .Vesaéiaz) gigantic forms. Such was the Silurian Cera- 
tiocaris ludeusts, which was probably more than two feet 
in length. 

“The modern .Vedu/iz is extremely small, about } inch in 
length, but a newly-described species. .Vetalofpsrs Oypiea. Sars, 
measures as much as 12 ineh, with the body compressed, and the 
carapace bivalved, as in @.zvadtia, one of the genuine phylopods. 
There is a large movable rostrum overhanging the head + stalked 
eyes; the cephalic portion carries two pairs of antenne and 
three pairs of special mouth-organs (mandibles and mavxille) : 
the thoracic segments bear eight pairs of short, leaf-ltke  re- 
spiratory-feet, which are followed by six pairs of (abdominal) 
simple swimming-feet. four being large and two rudimentary, 
while the last two segments (seventh and eighth) are destitute: of 
appendages, the body terminating in an elongated phyllopod- 
like caudal fork. Compared with .Vedaéra, the fossil forms give 
evidence of an articulated rostrum; traces of antenn.c; the 
presence of a pair of strong mandibles: of a large expanded 
shield in some, and of a folded or bivalved carapace in others : 
of the presence of seven or eight body-segments, sometimes 
earrying branchigerous appendages, the terminal segment carry - 
ing a central caudal spine and two lateral shorter ones. Lt seems 
highly probable that the old giant pod-shrimps (Ceratzocars. , 
Dithyrs a7, &c.), Whose remains oceur in the Palvozoic rock. 
from the Cambrian to the Carbonitercas, are represented by the 
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nmuntie living .Veda/re, and that these early forms imay have 
given rise to. and have been the forerunners of, the modern 
Malacostraca. ‘In .Veéalia, says Claus, ‘we probably have 
to do with an offshoot of the phyllopod-like ancestors of the 
Malacistraca, which has persisted on to the present time.” 

“The genus Astherta existed in the fresh and brackish waters 
of the Devonian Pernod, in Livonia, Caithness, and Orkney, and 
also in Nova Scotia and Scotland. It flourished in the 
European area at several of the Upper Carboniferous stages, and 
was well represented in the Secondary and Tertiary rocks: it is 
also living, and has a world-wide distribution. 

“ The Ihyllocarida seem in some cases to afford examples of 
persistency of type. and in others of local or tempurary speciali- 
sagon, One of the oldest known is the Cambrian //ymesocarts, 
# prototype of the recent WWedalre. Carvecarts of the .\renig 
senes possibly belongs to the same group; and the Upper 
Sinan Ceratiocaris carries the form to a high degree of 
yerfection ; but until we meet with the wVede/ia of to-day we 
have no tangible links in this series in intermediate geological 
times. Waleots Cambrian /'refocarfs is quite susceptible of 
being regarded as a predecessor of the living pus. The 
Carboniferous Pethyrocarts and its allies stand probably in the 
relation of genealogical inks. But much more research among 
these interesting lower crustacean fossils is required before their 
phylogenetic relationship can be fully clucidated. 

“The Ostracoda, which have the entire body enelosed in a 
shell or carapace composed of two valves united along the back 
bya membrane (represented by such formsas Cyprts. Crpridina, 
Candona, Beyrichta, Priniutia, &c.), are chiefly dwellers in 
shallows, and occur both in fresh and salt water: they are 
usnally of minute size; bot there are deep-sea types which 
attain comparatively large dimensions (an inch long). “They are 
met with in rocks of almost all ages from the Cambrian up- 
wards. To speak of them here is to reeall the nearly life-long 
labours (from about 1$40) devoted to their clucidation by Prof. 
Te Kypert Jones. who has described many hundreds of these 
primitive crustacea from rocks of every British formation as 
well as from very) many foreign countries. 

“Great as are the transformations which these organisms have 
witnessed in the long cycles of geeogical change from Dower 
Cambrian to modern time, they present, nevertheless, a general 
facies, and (like the genus “@rce/a amongst the brachiepoda) 
aust be Tooked upon as one of those persistent types whieh 
possess cnormous power of multiplication, so that entire beds of 
mock may be said ta be composed of their microscopic tests. 
The living species also possess@ aceptional powers of endurance 
and prevision for the preservation of their lives in’ periods af 
drought, often retaining their vitality ina dormant state perhaps 
for years; thus they have persisted through all the vicissitudes 
of geological time, represented by the entire succession of the 
stratihed rocks: ‘all things changing, but themselves un- 
changed,’ 

“Nene of the older Ostracod genera exist now y but some of 
the existing forms of the Cypridide, Cytherid.e, and Cytherellidac 
are fully represented by predecessors in the Valwozoie rocks. 
The wonderfully well-preserved Fadecapris Edwardsit, dis: 
Covered by Dr. C. Brongniart, enclosed in transparent silica, 
displaying the soft parts of the animal as perfect asim life, from 
the Coal Measures of St. Etienne, is evidence of the existence 
ef Cyprids in that far-off time. 

“Vhave endeavoured to depict ina diagram (p. 1t§) the evolu- 
Gonof the Arthropoda in geological time. 

“Tn concluding this bref excursion over the abysses of 
Vabvzeic tine, | have only been able to bring under your 
votice a few wolated points of interest in the crustacean: fauna 
wh hie in the depths of these ancient deposits. They may. 
leesever, serve to show that this group of lowly existences is 
net de titite of interest for the biologist, “Chere may alse bea 
pedalnty of connecting these isolated observations so as to 
thow there bearing upon the greater question of the development 
cf life 

Tnoorder, however, te do this ctectavely Pimust ask you to 
FcoMapany me nest year in a second excursion over the newer 
Valeo and Kamozet seas, where, nearer land and in shallower 
water, we shall tind a still greater variety of life-forms to study. 

Twecenclaion may be drawn from ourobservations, namely, 
(1) that the anpient faunas of the earth were far more wide- 
sereed, more ernpleamelinore winter than are ourrecent funas ¢ 
and f2yif, a the re earches of geologists seem to indicate, other 
seoMrntary rocki malt, cater than the Lower Cantiaian, then 
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we may hope to gather evidence of still earlicr and more simple 
forms of life than are met with in the * Ofevedus-zone.’ We are 
fully justified in concluding that such must actually have 
existed, becatise we tind in the Lower Cambrian evidence of a 
quite considerable fauna belonging to several divisions which, 
although lowly in themselves, are nevertheless already so clearly 
differentiated one from the other as to prove tous that we are 
sull, both biologically and chronologically, very far removed 
from the commencement of life on the earth.” 
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etmertcan Journal! of Sctence, Nay.—On the colour relations 
of atoms, ions, and mulecules, by M. Carey Lea. Partai. The 
colour or absence of colour of an clement is a function of its 
atomic weight. No element having ions coloured at all valencies 
can belong to the same natural group with elements having 
colourless ions only. The entire class of elements with colour- 
less ions is divided inte nine great natural groups, as fellows :— 

1, ie Cl ian, Vs) Wty Nae INQ kb. Gs Catsre Balsc.e\imlees 
Be, My, Zn, Cd, Vlg Bo ANI, Ga, Imy ©. Si, Ge, Sniiie 
Th; N, P, As, Sb; O, S$, Se, Te. This first great division of 
the elements includes all those whose tons funetion as anions, 
and also part of the cathions. Intermediate hetween the two 
chief divisions are eleven transitional elements, viz. Ti, V, Cu, 
Nb, Mo, Wg. Ce. Ta, W. Th. Bi. These have ions which at 
some valencies are coloured and at others colourless. These are 
eathions only. With atomic weights ranging from 1 to 47 the 
atoms are colourless; 52 to 59 coloured 7 05 to 90 colourless 5 
103 10 106 coloured ; £12 to 139 colourless 7145 to. 169 coloured 5 
192 to 196 coloured. Elements whose place in the numerical 
series falls between these periods have both coloured and colour- 
less atoms. ‘The six heaviest metals at the end of the series are 
alternately coloured and colourless, —.\rgon, I'rout’s hypothesis, 
and the periodic law. by Edwin .\. Vill AN very interesting 
question connected with the discovery of argon is what will be 
the effect of these researches upon Prout’s hypothesis? It is 
possible that argun has been an unsuspected cause of error, 
which, when properly allowed for, will show the ratio of 11 te 
Oto be almost exactly 1 to 16. ‘This would make so many 
atumic weights even or half multiples of 1D as to render probable 
the generation of the elements from a common form of matter 
by the continued addition of seme one or more constant in- 
crements of mass.— Relation of the plane of Jupiter's orbit to 
the mean plane of gor minor planet orbits, hy TH. AL Newton, 
The secular perturbation of the orhit of a minor planet by Jupiter 
is such that the inclination of the orbit plane is not greatly 
changed, but the nede has a constant motion. Whatever may 
he the distibution of the poles of these orbits at one epoch, the 
tendency of the secular perturbation by Jupiter is to finally dis- 
tribute them symmetrically around the pele of Jupiter's plane, 
The present inclination of the mean plane to Jupiters plane 
1,0 "43. 


american Metewologtcal Journal, May. - The cause of cy- 
clones, by Prof. A. Wocikef, “The article deals chiefly with two 
points mentioned in a former paper en this subject by Mr, 
Dines. Dr. Woeikof considers that the balloon ascent from 
Munich on December 11, 1890, showed that, while there is no 
cooling of the free air in calm anticyelonie weather, the radia- 
tion of the surface ef the snew cools the surrounding aur, even 
onan isolated mountain. With regard to the suggestion that 
the fatent heat set free by condensation is sufficient te camse a 
storm, he points ont that the heat set free by copious condensa- 
tion in India dees not produce storms, — Metvoralogical problems 
for physical laboratories, by Mrof ©. Abbe, Dew physical 
laboratories have conveniences for studying acra-dynamics, but 
the author, with the assistance of Prof. C. 1. Marvin, yives a 
list of thirty-seven subjects for experimental investigation whieh 
demand attention from meteorelogieal students, Leng range 
weather foreeasts, by Prof, IL A. Tlazen, ‘The author puts for- 
ward a series of crucial tests of weather forecasts, more particn- 
larly with the view of showing the fallacy of the predictions 
based on the positions of the moon, planets, ke. = There is also 
an article by FP. 1. White on topographic influence on the winds 
of the weather maps, which frequently show erratic winds, 
having no dependence on the harometrie gradients charted with 


them. 
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SOGIE TIES AND ACADEMIES. 
Lonpon. 

Physical Society, May 10.—Captain W. de W. Abney, 
President, in the chair.—Mr. Hlerroun read a paper on 
the iodine voltameter. After referring to the usual methods 
of determining the value of the small currents used in cali- 
rating galvanometers and other apparatus for measuring 
small currents, and discussing the errors to which they are subject, 
the author gave his reasons for selecting iodine. We did this 
since, with the exception of mercury in the mercurous state, 
iodine has the largest electro-chemical equivalent, and in 
addition, by titration with sodium thiosulphate, it ts possible to 
determine the quantity of iodine liberated with a greater accuracy 
than can be obtained by weighing a deposit of copper or silver 
with the balance. 
contains to to t5 per cent. ef zine iodide. If care is taken to 
leave a small piece of metallic zinc in this solution, no free iodine 
is liberated on keeping, unless the solution ts exposed to a strong 
light fur sonte time. The anode consists of a plate of platinum 
at the bottom of a tall and fairly narrow beaker. The wire 
leading the current to the anode is encased in a glass tube, so 
that the iodine is only liberated at the bottom of the beaker, 
where, on account of its great density, it tends to collect. The 
kathode consists of an amalgamated zinc rod, which, to 
prevent loose particles of zinc falling down into the iodine, is 
surrounded by a piece of filter-paper or vegetable parchment. 
In an electrolysis lasting for as long as two hours, none of the 
iodine is found to diffuse up to the part of the solution near 
the zinc kathode. Where, on account of the extreme feebleness 
of the current employed, it is necessary to allow the electrolysis 
to continue for longer than two hours, a U-tube is used with 
two small plugs of asbestos at the lend, the anode being in one 
limb and the kathode in the other. With this form of voltameter, 
even after the current has flowed for several days, no signs of 
iodine have been found in the limb containing the kathode. On 
account of the production of electric convection currents, the 
indine voltameter does not seem to be quite so suitable for the 
accurate measurements of strong currents. After the current is 
stopped the zinc electrode is immediately removed, the solution 
stirred, and the amount of iodine liberated determined by titra- 
tien with sodium thiosulphate. The author finds that a con- 
venienc strength of the thiosulphate solution is one in which 
one c.c. Corresponds to the amount of iodine liberated by five 
coulombs of electricity. This sulution contains 12°8375 grms. 
of pure recrystallised sodium thiosulphate per litre. It is pos- 
sible to perform the titration to within O-1 c.c.. which corresponds 
too’5 caulomh, or, if the electrolysis lasts one hour. to t 7200 
ampere. In a comparison made with a silver voltameter, the 
current as deduced from the silver was 0°0264 ampere, and 
that deduced trom the iodine 0'0266. The author considers 
that part of the difference may be due to the effect of 
oxygen dissolved in the solution of silver nitrate. Prof. Carey 
Foster considered this process fur measuring currents a most 
saluable one. The idea of using a volumetric method for 
measuring currents was to him new. He did not, however, see 
the advantage of using a substance with a high electro-chemical 
equivalent if a volumetric method was going to be employed to 
estimate. the quantity of the substance liberated. It would be 
possible to use a chloride, though in this case the titration would 
probably be less accurate. Prof. Silvanus Thompson said he 
thought the method would be very valuable, but he would like 
to know if any error was likely to arise if too great a current 
density was employed. The number the author had assumed 
tor the atomic weight of silver (toS) was only approximate ; if 
the more accurate value (1o7°7) were used, the agreement be- 
tween the results obtained with the silver and iodine voltameters 
would be improved. . Mr. Trotter asked what was the largest 
current that could be accurately measured. Mr. Enright said 
he had used porous diaphragms in iodine voltameters, and found 
that the iodine collected in the positive compartment, while the 
Water was driven over into the negative compartment. With 
strong currents it s8as possible to get almost pure iodine left in 
one compartment, Mr. Watson thought that, since the value for 
the electro-chemical equivalent of iodine used by the author was 
deduced from Rayleigh’s value of the electro-chemical equivalent 


of silver, and that Rayleigh’s experiments were performed in air, | 


the difference obtained with the silver and iodine voltameters 
could Hardly be due to the cause suggested. 
the members that volumetric measurements were not so accurate 
or easy as they seemed. 1 e.particularly mistrusted a solution 
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mel Ofer: 


The solution employed in the voltameter « 


Mr. Elder warned | 


1ig 
of sodiuin thiosulphate, since he hal foun! a solution of this 
substance to change even in twenty-four hours. The diticulty 
of accurately reading the burette might bz overcome by weighing 
the burette and its contents before and after the titration. Th- 
author in his reply said that with the size of electrodes hy nsed 
(about 9 sq. cm. surface) O°t amp2re was the maximum curren” 
it was safe to us2. The only subs:anze likely t> be produced hy 
too great a current density was periodate, which, since it was 
insoluble, would immediately be noticed. The influence of thz 
dissolved oxygen was only appreciable with small currents where 
the electrolysis lasts some time, while in Rayleigh’s experiments 
large currents were employed. The chairman, while returning 
thanks to the author for his paper, mentione:! that in his experi- 
ence he had found zinc salts to be very untrustworthy.—Mr. 3. 
Sharp read a paper entitled a new method in harmonic analysis. 
The author, in this paper, applies the principle of the form of 
harmonic analysis for giving direct readings of the amplitude and 
epoch of the various constituent harmonic terms, previously de- 


' scribed by him, to the performance of harmonic analysis withouw: 


the use of an ins:rument. The kinematic principle is as 
follows: Let the curve to be analysed be drawn with a scale of 
abscissa such that the period is 27. Let a wheel w roll on 
the paper and be connected with a tracing-point P in such a 
manner that as P moves uniformly in the .v direction the axis of 
the wheel w turns uniformly counter clockwise in a horizontal 
plane, and the distance rolled through during any short interval 
ts equal to the corresponding displacement of the tracer P in the 
y direction. The curve traced ont by w the author calls the 
roller curve, and from the vector joining the initial and final 
points of this curve the amplitude and epoch can be determined. 
Suppose the periodic curve consists of a portion of the curve 
N=Hay tax tape? + +a.0 repeated over and overagain, Then, 
if the tracer is taken round this periodic curve you get a rolled 
curve which may be called the firs: rolled curve. If now the 


< dy. 
curve whose ordinates are o is traced out, the roller curve 
ay 


obtained is the evolute of the first, and so on for _s &c. The 
Ge 


author gives two worked examples, and compares the values of 
the coefficient obtained with those given by the harmonic 
analyses of the (Guilds Central Technical College. Prof. 
Hlenrici said he had not received the paper in time to thoroughly 
master it, but he thought that, at any cate for curves where no 
discontinuity occurred, the relation found by the author between 
the roller curves was always true, the last evolute being a 
point, and the one before that a circle. The interesting poin: 
was whether the method was capable of being used for practical 
purposes, for it occupied a place with respect to harmunic 
analysis similar to that occupied by Simpson’s rule in planimeiry. 
Prof. Silvanus Thompson asked if the author had devised a 
form of mechanism capable of tulfilling the kinematical conditions 
given at the commencement of the paper. The author in his 
reply said he had devised such a mechanism, and that it was 
described in his previous paper. In addition he had since 
invented a more practicable form which he had patented. The 
chairman said the Society ought to congratulate itself on the 
large number of important papers dealing with harmonic 
analysis and planimetry that had lately been communicated. 


Malacological Society, May 10.—Prof. G. B. ITowes, Pre- 
sident, in the chair.—On behalf of Miss de Burgh specimens 
were shown illustrating the variation of Codumbella mercatoria, 
Linn.—Mr. Da Costa exhibited a collection of univalve mollusca 
from Lakes Tanganyika and Victoria Nyanza, and pointed out 
the entirely different characters of the molluscan fauna of these 
two lakes. —On behalf of Mr. C. S. Cox were exhibited living 
specimens of G/andina from Italy.—Mr. E. A. Smith ex- 
hibited an almost complete collection of the land and fresh- 
water mollusca of St. Vincent. W.T. Mr. E. BR. Sykes exhibited 
specimens of +h Aadined/a vartahilis, Newc, and allied forms. 
from the Island of Lanai. The following communications were 
read :—Notes on 7vrochonanina and other genera of the land 
mollusca, with reference to the animal, of Martensta Mosasn- 
ércenses, fr, and other species, by Lieut.-Colonel H. 11. 
Godwin-Austen.—Report on the land and freshwater shells 
collected by Mr. Hi. FL. Smith at St. Vincent, W.T., by EE. A. 
Smith.— Note on the larval oyster, by M. FP. Woodward. 


Victoria Institute, May 6.—Dr. Chaplin in the chair.—A 
paper on the so-called Prthecanthropus of Dr. EF. Dubois was 
read by Prof. 1. Hull. LE.D., P.ARLS., atter which a paper by 
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Sir J. W. Dawson, C.MLG.. FER... on the physical character 
and atnniues of the Gaunches. or extinct people of the Canary 
Islands, illustrated by photographs, was read. In it the author 
reviewed the historical facts as to the Canary Islands and these 
inhabitants, the characters of the crania found, and the weapons, 
omaments. &c., and described the conclusions he had arrived at 
with reference to the relationship of the Gauneches to ancient 
peoples of Western Europe and Mfrica, and their possible 
connection with the colonisation of Eastern .America. 


Royal Microscopical Society. May 15.-Mr. A. 1D. 
Michael, Vresident, in the chair. Mr. J. Swift exhibited an 
improved form of the Nelson microscope-lamp, fitted with 
mechanical movements: and also a Wales microscope which had 
been fitted with the new mechanical stage.— Mr. T. Comber 
read a paper on the development of the young valve of 
Travhyneis acpera. The subject was illustrated with lantern 
photographs exhibited upon the screen. ~ Miss Ethel Sargant's 
paper, *¢On the first nuclear division in the pollen mother cells 
of Lilian martagon, &c.,’ was communicated by Dr. D. 11. 
Scott. 

PARIS. 

Academy of Sciences, May 20.—M. Marcy in the chair.— 
The decease of M. C. Ludwig, correspondent of the Medicine 
and Surgery Section, was announced by the President. M. 
Ludwig will be chiefly remembered for his work on blood 
pressures and circulation, on artificial circulation, and on the 
physiology of the nervous system.—Keduction to sea-level of 
the values observed for gravity at the surface of the earth (Coast 
and Geodetical Survey), by M. G. RK. Putnam. A uanstation of 
some passages of this work is given by M. HH. Faye, in which it 
is shown that Faye’s correction causes anomalies to more nearly 
disappear than Bouguer’s correction, M. Faye then discusses 
the probable form of the earth's crust, and shows the bearing of 
his discussion on the theories of geologists. — New researches on 
the thermochemical relations hetween aldchydes, alcohols, and 
acids, by MM. Berthelot and Rivals. A xésvond is given of the 
known thermochemical data connecting aldehydes with corre: 
sponding aleaholsand acids.— Existence of phosphorus in notable 
Proportion in oysters, by MM. <A. Chatin and A. Muntz. Not 
only has phosphorus been found in the shells of different kinds 
of caysters in the form of tricaleic phosphate, Dut organic 
phosphorus has been found in oyster flesh in quantity, more in 
Portuguese oysters (Gryphea angu/afa) than in Vrench natives 
(Ostrea edulis).—Classification af the chemical elements, by M. 
Lecoq de Boisbaudran. .\ theoretical paper discussing the 
author's system of classification and the genesis of elements from 
a primordial matter. On the spectroscopic analysis of gases 
obtained fram various minerals, by Mr. Norman Lockyer. — On 
the reducing properties ol sodiumaleoholatesat a hightemperature, 
hy MM. NX. Maller and J. Minguin. The results ‘ heating 
together in sealed tubes at about 200° C. are given for: desoxy- 
Lenzom and sodium cthylate in absolute alcohol ; benzophenone 
and sodium = cthylate; anthraquinone and sodium ethylate, 
amylate, and butylate respectively.— On stergoscopic projections 
and the ‘‘stercojumelle, by M. Moessard.—Suidies on the 
acuvity of the diastole of the ventricles, on its mechanism, 
and its physiological and pathological applications. An abstract 
of a memoir by the author, M. Leon Germe. © A comparison 
between the spectra of the pases from clevcite and the spectrum 
the solar atmosphere, by M. 11. Destandres. .\ list of wave- 
lengths of lines observed in the spectra of gases fram cleveite is 
compared with a similar list of lines observed in the solar chromio- 
sphere pean (sce p. 56). Twenty lines in the former list arc 
recorded and thirteen fines in the latter list are shown to have 
the same wave-length, extending through the luminous and 

Hraeviolet portions of the spectra, Two formant chromo- 
sphere hnes, §87°60 and 4497'S, correspond to two of the prin- 


cipal gas lines, §$7°60 (1),) and 447°175. There now remain dut | 


twysuch chromosphere lines always obtainable, which do not 
correspond te dines obtained in’ terrestrial spectra. - On 
isomer transformations of mercury salts, by M. Kaoul Varet. 
ft my shown that black amorphous TS disengazes +024 Cal. 
in changily to the red amorphous variety, and yields a farther 
-O'O% Cal. in hecoming red crystalline Tgs. 9 Action of 
fetrogen peroxide on the halogen salts of antimony, hy 
MoV. Thorase Ileats of formation of benzoyl chloride 
én teluyl chlonde, by Me Paul Rivals. The substitution 
ef the gromp (COG) for a hydrogen in benzene or tolucne 
result) im an increase in the heat of formation of + 58 Cal. and 
+ 55°53 Cal. reepectively. = Study of senecioning and seneccine, 
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by MM. A. Grandval and 11. Lajous. Two alkaloids have 
been prepared from Seerfo culgarrs. Senecionine appears to 
have the composition C,,11,,NO,. and does not possess very 
marked reactions. Senecine appears to possess much more 
definite reactiuns with the usual alkaloid reagents.—On_ phenyl- 
sulpho-orthotoluidine and some of its derivatives, by M. Ch. 
Rabaut. In conclusion, attention is drawn to the resistance of 
this substance to oxidation and to its great stability in presence 
of dilute acids and heat, notwithstanding ils amide character.— 
Analysis of a mummy bone. by M. Thezard.—On a leucomaine 
extracted from urine in cases of Angina pectoris, by M. A. B. 
Grititths and C. Massey. .\ new poisonous base, causing death 
in two hours, of which the consposition is given as Cyl IyNOg 
On some improvements in the preparation and study of thin 
plates of sedimentary calcareous rocks, by M. Wleicher.—On 

| the anomalous divisions of ferns, by M. Adrien Gucbhard.— 

' The catastrophes of Titel in the Banat and of Mendoza (Argen- 
tine Kepublie), by M. Ch. V. Zenger. Arguments are adduced 
to show a connection between these seismic phenomena and 
sun-spot appearances on the sun.—The use of erude petroteum 
for prevention of incrustations in boilers is advocated by M. G. 
Liévin. 


BOOKS AND SERIALS RECEIVED. 


Books.—The Telephone Systems of the Continent of Europe: A. R 
Bennert (Longmans).—The Theory of Light: Prof. T. Preston, 2nd edition 
(Macmillan). Dental Microscopy: A. H. Smith (Dental Manufacturing 
Company).—A Reader's Guide to Contemporary Literature : W. 5. Sonnen- 
schein (Sonnenschein).—A_ First: Hook of Electricity and Magnetism: W. 
BP. Maycock, 2nd edition (Whitaker).—The Way ahout Middlesex (Liffe). — 
The Way: about Hertfordshire (Hiffe).—An Elementary Treatise on Ellipti 
Functions: Prof. A. Cayley, 2nd edition (Bell),—La Plnic en Belgiqu 
Lancaster, Premicr Fasc. (Rruvelles, Hayez).— Nature in Acadie: H. 
Swann (Bale).--The Linacre Reports, Vol. 2: edited by Prof. E. Ray Lan 
kester (Adlard). 

SERIALS.—Botaniscbe Jahrbicher fiir Systematik, PAlanzengeschichte und. 
Pflanzengeographie, Zwanzigster Band, Heft (Leipzig, Engelmann).— 
Zeitschrift: fiir Wissenschaftliche Zoologie, Tix. Band, 2 Heft (Leipzig, 
Engelmann).—The Evergreen, Spring (Unwin)—American Naturalist, 
May (Philadelphia).—Papers read before the Engineering Society of the 
School of Practical Science, Toronto, No. 8, 1894-5 (Puronta).—Good 
Words, June (Isbister).—Sunday Magazine, June (Isbister).—Longman’s 
Magazine, June (Longmans)—Chambers’s Journal, June (Chambers).— 
Century Magazine, June (Unwin),—Journal_ of the College of Science, 
Imperial University, Japan, Vol. vii. Part 4 (Toky6).—Journal of the Insti- 
tunon of Electrical Engineers, No. 117 (Spon). 


CONTENTS. PAGE 
The Spirit of Cookenyir. ats 
Weather Observation and Predictions ...... 98 
An Album of Classical Antiquities ........ 100 
A Desideratum in Modern Botanical Literature . 101 


Our Book Shelf:— 
“The Noxions and Beneficial Inseets of the State of 


Meets WH AAs 6 Oo oo 102 
Letters to the Editor:— 
The Origin of the Cultivated Cineraria.—W. Bate- 
son, F.R.S.; Prof. W. F. R. Weldon, F.R.S. 103 
Boltzmann's Minimum Function.—S. H. Burbury, 
F.R.S. eS ee a ee LO 
Research in Education. Miss L. Edna Walter . 105. 
The Bibliography of Speetroscopy.— Prof. Herbert 
MHOC ase « 6 6 5 o Mage 6 oa 2 OS 
An Aguatic 1ymenopterous Insect.— Fred, Enock 105 
Halley s Chart— Thos. Ward. ........ . 106 
On the Line Spectra of the Elements. (If ih /yra- 
grams.) By Prof. Cc. Runge . . . 2. 4 «« @ 1) Seow 
Karl Vogt. By EB) T-; G. C. Bl; W.2 ton 
Notes) Coeetc 6 ee a ope ee en a 
Our Astronomical Column :— 
NilGreuryant! Venus 2. 6. 6 ee 
The ‘Lotal Solar Mchpse of r898 January 21-22... 113 
Yhe Astrophotographic Chart... 6 2 2 6 6 ee ee TING 
Awardlefthe Watson Bledal) . 2 2 1. 2» « » © see 
A Lecture Experiment,  (///ustrated.) Vy Prof. 
W.C. Roberts-Austen, C.B., F.R.S. 2... 1. I14 
The Life-History of the Crustacea in Early Palio- 
zoic Times. (Meth Magram.) Vy Dr. Henry 
Woodward, FURoS: (0a) on ce einen cen 
Scientific Serials ete oe ee eS 8 HIS 
Societies and Academies . .. . «ce eeu se ws FID 
120 


| Books and Serials Received.) nee: 


rsh XE 9g a 


PEURSDAY, Hie .G, 1895. 


PUES OT eg SIEM EIEIRE TE AG IOV TI TONG oa es IE 
VIGUE TPCT HGS (OP (CRS AGHOAN ET A 


The Voyage of HAMS. Challenger” 1 Summary of He 
Netentific Results. With Appendices). Two Tarts. 
‘London: Eyre and Spottiswoade, 1895.) 

HIE two new volumes of the Challenger lExpedition 
i have appeared, and with them this momentous 
enterprise has arrived at its final close. It is well worth 
our while to seize this occasion for a few words of reflection 
on a scientific drama. which is equally great in all its 
parts and dimensions, as in the effects it has produced 
and will go on to produce, on the progress of a group of 
sciences which every day grow more important in their 
influence on human intellect and thought. 

It is nowadays a very common complaint, that 
spectulisation in scientific pursuits threatens to do away 
with that character of universality that was attributed 
in former times to all those who busied their brains with 
the phenomena of nature. 1] can fully remember how, in 
my own childhood, the naturalist xar’é£oyqv found his ex- 
ample in Alexander von Humboldt. He was credited with 
“knowing everything,” and whoever followed some small 
pursuit as a naturalist. partook, in a certain degree, of the 
prestige the great “ Naturforseher” enjoyed in all circles 
of the reading public. When | was studying zoology at 
Jena, a fcllow-student of divinity asked me once, * Please 
tell me what is the name of those stars?” "1 don’t know, 
my dear friend, | am studying biology.” “Oh, 1 thought 
you * Naturforscher” study all the natural sciences.” 

1 am afraid we are at present drifting far away in the 
opposite dircetion, and the general public is rather in- 
clined to belicve that each naturalist or natural philosopher 
fives on an island, of which he investigates only a small 
corner, without carmy a bit for the rest of the island, and 
still less for other islands and whole continents. Whether 
we are quite as bad, | will not try to decide ; certainly those 
happy times are far behind us when a professor of mathe- 
matics and astronomy taught also physics and medicine, 
or when botany, zoology, and chemistry were represented 
by the only professor of medicine, and all these things 
were taught merely by books and traditions. But even 
those modest cases of personal union between zoology and 
botany, or between geology and zoology, which net un- 
frequently occurred in the first half of our century, have 
passed away now at its close. Instead of such personal 
unions, we mect with, ina well-equipped university, distinct 
chairs for zoology, comparative anatomy, embryology, 
palvontology, geology, mineralogy ; reund each of these 
chairs we sec gathering numbers of privatdocents and 
other teachers, who deliver lectures on distinct specialities 
of these sciences, which threaten to grow themselves again 
to independent divisions craving a chair for themselves. 
“ Division of labour” is all very well; but if we do not in 
time prepare for better mental digestion and assimilation, 
the neat century will live to see a new Babylonian turret ; 
dispersion of languages will grow to such a degree, that 
even the inhabitants of the same scientific island will find 
it hard to talk to each other. 

It is a consolation, under these circumstances, to see, 
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that, along with division of labour, combination of labour 
takes its firm hold in the organisation of modern scientific 
hfe, and Moltke’s maxim, “march separately, attack 
jointly,” proves also useful in the peaceful battles of 
thought and science. 

A splendid proof of this combination of labour lies 
before me in the numerous volumes of the Challenger 
Expedition. Physics, chemistry, gcology, zoology, and 
botany, and all those nautical and hydrographical attain- 
nents of modern date. have combined to produce results 
which close a past of unwarranted hehef, and open a 
future of new research, boundless in fertility of problems 
and of unknown possible effect on the human intellect 
and understanding. 

The imagination of human kind from the beginning ot 
historical ages. and alony all its phases of development 
and evolution, took hold of those unknown regions of the 
heights of mountains as well as of the depths of the 
ocean. Covered by ice and snow, hidden in thick masses 
of clouds, out of which thunder and lightning and endless 
floods of rain and hail came forth, the ranges of moun- 
tains gave hirth to the grandest and most appalling 
Visions of powers, upon which the poor human individual 
looked aghast, against whose mighty influences he felt 
helpless, and whom he dreaded and revered. Every 
human being becomes a poet under the influence of fear 
and reverence. Doth magnify and intensify inipressions, 
even of the most common kind, and create combinations 
where the acutest observer could not discover any con- 
nection. Thus the oldest forms of religious belief, as 
well as the numerous forms of still existing superstitions, 
have peopled the tops of mountains and the depths of the 
seas with images of supernatural powers ; the Olymp of 
Hellas. and the old German myths. the Hebrew Jehovah, 
and the rudest Paganism, found their abodes beyond the 
clouds, and below the waters. And who can resist the 
temptation of such dreams, grand and awful at once, 
when standing on those solitary heights of the Alps. with 
ice and snow, and rock and cloud around him and below 
him, and looking over endless ranges of peaks and 
valleys? Who is not struck by the image of death and 
destruction, when he wanders on the volcanic deserts of 
Etna, where there is not one leaf of grass. not one 
smallest insect to keep him company? And in the midst 
of the raging ocean, with waves dashing against the poor 
ship, and clouds spreading darkness around, who will 
refrain from images of terror created by the imagination 
of the boundless depths to which he has trusted his life ? 
\Will there ever come a ume when the human mind 
replaces such emotions by the cool reflection that the 
ininimum or the maximum of atmospheric currents and 
pressure causes the disturbance ot equilibrium on the 
floods of the ocean to such a degree as to shake the 
balance of the floating mass of wood or iron, on which 


he happens to find himself, and bring its meta- 
centre to a position which enables the water to 


supplant the air-filled spaces until the greater specific 
gravity of iron carries all away, through the lamina of 
the hydrosphere, down to the lithosphere, which resists 
further gravitational concurrence? And will ever baro- 
meter and thermometer, or the ebserving eye of the 
geologist, caught by phenomena of denudation or glacial 
Mont Blane, diminish the trembling of 


G 


erosion on 
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-emotion when the eye measures the enormous distances 
it commands from such a height? Whoever has experi- 
cneed the thrilling delizht of that other emotion caused 
by insight and discovery ; whoever knows that intellec- 
tual powers can produce as much enthusiasm as artistic 
and wsthetical emotion, will not be haunted by the sicken- 
ing dread that human imagination could become stripped 
naked by the impious hand of science. Whoever cares 
more for the Why, than for the How, will gather around 
the temple of science : but those gifted natures, who are 
impressed by colours, shapes, and situations, why shall 
they not yo on to shake their kaleidoscope of beauty and 
appearance. just as much as these yo on drawing invisible 
threads of cause and cttect between old and new facts ? 

Let us therefore not quarrel with the natural growth 
of the human mind, but rather accept in delight all such 
actions as include a great increase of knowledge in 
regions where ignorance lent the hand to superstition ; 
and so let us hail the work of those who lifted a ptece of 
the thick veil that covered the abyssal depths of the 
occan. 

It will always be one of the yreatest of the many 
ments of the late Prof. W. B. Carpenter to have given 
the first suggestion to the Challenger Expedition. Not 
content with asking the Council of the Royal Society to 
throw in its authority with the British Government to 
undertake a new and complete Course of rescarch for the 
exploration of the deep sea, he entered into direct carre- 
spondence with the First Lord of the Admiralty, and 
carried his point se far as to reecive the answer that the 
Government would be prepared to give the requisite aid 
in furtherance of such an capedition on receipt of a formal 
application from the Royal Socicty—-in consequence of 
which answer the Royal Society at once proceeded to take 
these necessary steps ; and after exchanging some corre- 
spondence with the Secretary of the .\diniralty, the pro- 
posal to defray the expense of such an expedition out of 
the public funds was brought hefore Parhament and 
“revened the cordial assent af the House of Commons” 
in .Wpril 1572. 

In is to be Tamented that in the “ Narrative of the 
Cruse, neither the proposition of the British Govern- 
nor the of the of Commons are 
It would have heen of high historical 


ment debate House 
reproduced literally, 
interest to the peneral, as well as to the special, reader to 
know exactly the wording in which the proposition was 
formed, and the views and opimons with which it was 
Teeened, 
NALURI 


in the outer world would yreatl desire a reprint: of 


It is, perhaps. not possible to the editor of 
to supply even now this omissian, but yet many 


The day's discussion which produced results so 
momentous as that preat and memorable expedition 
at the Challenger. In uttering: this regret, [can assure 


the 
my share of pratitude to both Government and Parhia- 
mentof Great Britain, | 


Briush reader that, though it foreigner, 1 feel deeply 
capnet ont this oceaston to 
congratulate science for having: her wants se well inter- 
preted, understood, and) satished by all those who have 
tohare an the Challenger Expedition, be it the (rovern 
the offi\eers and crew of the 
statt. sand the the 
oluminoys reports Img before nie, 


ment oor Parhanivent, be it 


Wye se 


lip. oor entitie authors of 
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to proffer my thanks in the name of science, and especi- 
ally of biological science: for at the time when Dr, 
Carpenter and the Roval Society asked the British 
(Government to undertake the expedition, | was myself 
engaged ina collateral enterprise of similar tendency, and 
felt the same necessity to ask for help and assistance of 
the authorities of the German Government, and, in smaller 
depree, of the Governments of almost all civilised States 
and nations. A few after the Tritish House 
of Commons had “cordially assented” to the proposi- 
tion of the Royal Society, and voted the funds de- 
manded by the Admiralty, the German Reichstag passed 
a resolution, based on a petition of Helmholtz, Dubais- 
Reymond and Virchow, by which the Government of the 
empire was asked to grant an annual subvention of 
£1500 ta the Zoological Station of Naples, a subvention 
not only continued up to this date, but four years since 
increased to £2000, These votes of the two great 
parhamentary bodies ge far to disprove the old doctrine, 
that science and .the promotion of research are to be 


years 


abandoned to private enterprise, and to the favours they 
may meet with accidentally in raising money by public 
subscription, or falling in with wealthy private persons 
whose interest and gencrosity can be won over. | 
am afraid, if the House of Commons had not yranted the 
necessary funds. the Challenger Expedition would never 
have taken place, and cur ignorance about the many 
great and mnumerable smaller questions connected with 
the deep-sea problems would be sull the same as in 1872. 
Had not the German Reichstag veted in favour of the 
Zoological Station, all my personal efforts would have 
failed, and neither the Naples Station nor the Mlymouth 
Laboratory, nor, perhaps, the many other imitations of 
“the big brother at Naples.’ would have had the chances 
with which they have met now. No: let science not be 
immodest and ask for all and everything from the State + 
Dut Jet it sull less Inger on and wait for the chances, 
growing always scarcer and scarcer, of being endowed by 
private source, be it public subseription or donation from 
wealthy men and amateurs. The number of persons 
combining great wealth with sutficient calture is unfortun- 
ately not on the merease ; inherited wealth, which offers 
nore chance for the acquirement of higher intellectual 
pursuits, is devidedly dimimishing. “The demand for finds 
for the endowment of rescarch is doubtlessly augmenting, 
and the competition in the advancement of science is 
such, that the nation which is not ready to pay its share, 
will either be thrown in the background, or live like 
a parasite on the intellectual blood of its neighbours, 
Tow Jong sneha parasiue existence could be protracted, 
remains to he seen; but certainly no preat nation will 
deliberately accept: such a disgraceful situation, the mere 
smce it cannet be doubted that nation has 
peculiar gofts and tdents, which make its co-operation 
indispensable in the chorus of other nations and in the 
interest of humanity. Tt must be granted, that the weight 
of a nadgen in the scale of culture depends on the power 


cach its 


and numberof men of genius it has produced and poes 
on to pradace iat may also be granted, that a genius has 
been known to open up his own ways and make his 
earcer Chrough all the adversities of fate, Yet a genius 
needs to feed quite as much, or perhaps more than an 
ordinary mertal, and son think it would be econonical 
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to give him at least average chance. Would any genius 
have been capable of diving, on his own account, 
to the great depths of the Pacific? or would a genius find 
it possible to replace, by his own work, the ant-hke 
activity of the Naples Station? Hardly. But let him 
come now and handle the innumerable data of the 
Challengers investigations, or use the opportunities offered 
by «a modern Jahoratory to give us a solution of the 
problem of heredity, or decide whether natural selection 
suffices to account for the evolution of the organic world, 
or whether other principles must be sought. © The genius 
of Pasteur and Lister and Koch have opened the enor- 
mous field of research regarding the nature and eftect of 
bacteria, and | think the world has not been the warse 
for France and Germany spending public money for the 
equipment of large laboratories to enable those geniuses 
to continue, in the most effective way, their labours. 

Certainly not every whim or fancy of « learned individual 
can be accepted as a sufficient reason for spending public 
funds ; some sort of a controlling apparatus will always 
he necessary. But in the Royal Societies, National 
Academies, and other learned bodies of high standard, cach 
nation has already what is wanted, and it is understood 
well enough that such bodies are often even more difficult 
to be won over by some new rising genius than a Minister 
of Public Instruction or the outside public. It is, there- 
fore, net to he anticipated that from the Scylla of nihilism 
in officially supporting research, one must necessirily glide 
down into the Charybdis of supporting whatever scheme 
comes out of the fervid brain of a young discoverer. But 
this much can he said, or repeated over and over again 

for it is certainly no new truth—that the mental and 
intellectual productions of a nation onght not to be the last, 
nor the least, in their claims on the public money ; and it 
may be maintained with all contidence, that hardly any 
other expense will so amply repay the budget of a nation, 
both materially and ideally, as the funds handed over for 
the promotion of research. or, in the truer expression. for 
the organisation of research. 

For it is in this, that the real future lies : in organisation. 
Being organised, the small Japanese empire was more 
than a match to the tenfold bigger Chinese mass: being 
organised, a few British regiments can keep populations in 
abeyance, which, if they were equally well organised, might 
crush them ina moment. And to be organised, cven in 
the intellectual sphere, means to cconomise natural powers 
and not throw away chances, which if they cannot perhaps 
he brought about deliberately, nevertheless can be profited 
by when they occur—and they occur always and every- 
where. 

Organisation of research, will, | do not doubt. become 
the special feature of the coming century. It would be 
well worth to provoke discussion about schemes, ways and 
channels, into which organised research ought to grow. 
ach nation may adopt its own, accerding to its Character, 
habits, and prejudices. But one feature ought to be 
observed with them all, for it will soon become upper- 
most ; that is, 7v/erxzalfonal organisation of those interests 
and productions by which all the nations may be benetited 
together, without being forced to arrange separately, cach 
for itself, what more effectually and with less material and 
intellectual effort can be provided for all of them at once. 
And there can be no doubt that foremost. in this regard, 


NOI 346, VOL. 52] 


NATORE 


es 
' stands the question : //oz' fo reorgantise, or organise at all. 
scientific publication ? 

It cannot be doubted that the way in which we deliver 
over to publicity at present the results of the work of 
hundreds and thousands of investigators, is all but 
destitute of any regulating principle. Publishing in the 
nineteenth century resembles very much the kind of 
warfare practised in bygone times, when regiments were 
the property of single individuals, who were responsible 
for their equipments, nourishment, efficiency, and who 
entered into contracts with their men and soldiers and 
with states and princes. Defection on the one side, 
plundering on the other, were concomitant features of 
such arrangements, which one only need compare with 
the present constitution of the Prussian army to feel at 
once what powerful clement organisation has proved to 
be. Why shall the most subtle of human activities, the 
mental and intellectual functions, not be lable to profit 
in the same degree by organisation? Why shall preju- 
dice and egoism be permitted to govern with almost 
absolute sovereignty in the lofty regions of thought and 
speculation, of experiment and observation--in one word, 
of research? Organisation is not pedantry, discipline 
not slavery, genius no direct contradiction to order and 
measure. Originality and individualism will neither be 
sacrificed nor diminished, if certain rules are observed in 
bringing the results of investigation to public knowledge, 
and a better, more economical, and more effective system 
of reporting and recording is adopted, with the intention to 
facilitate the communication of valuable scientific results 
over the greatest possible circles of competent readers. 
It is true that the all-powerful 27s ézerti@ will go far in 
opposing any serious attempt of reorganisation in this 
department ; but, as 1 remarked at the commencement of 
this article, unless we put hands and shoulders to the 
work, we shall unavoidably arrive soon at a state of chaotic 
confusion, where the worse clements may be conspicuous. 
and valuable productions at times be choked among 
mediocrity. 

It would Jead nc too far away from the direct subject 
of this article to develop here any scheme of better 
arrangement for scientific publication ; and if 1 am not 
mistaken, the feeling that such arrangements ought to be 
found and to be universally introduced, is spreading 
rapidly among competent and conscientious men of science. 


Let these seon unite and form national and international 
centres for the organisation of scientific publication ~a 
more wholesome influence on the progress of science and 
research can hardly be imagined nowadays. 


The two new and last volumes of the “Challenger 
Report ” are the work of Mr. Murray, the true soul of the 
expedition, to whom science owes a great debt of grati- 
tude for his never-ceasing care and toil, and for his talent 
and amiability, with which he undertook the great burden 
of superintending the publications of the expedition, 
besides himself adding most remarkably to the vast 
amount of new knowledge regarding the deep sea, 

In the * Editorial Notes” to these two volumes, Mr. 
Murray has same paragraphs on the whole expedition so 
characteristic that | think it right to repeat then here to 
every reader who does not happen to lay his hands on 
the volumes themselves. Mr. Murray, after having given 
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am aiveeunt of how .n general the ~ollecnons and the 
rer orts on them were disposed. adds the following : 


“From beginning to end the history of the Ca 7easer 
Eypedinon is simply a record of continuous and diligent 
work, There were few opportunities for brilliant exploits 
lurng the vovaze, Vhe daily and hourly magnetic and 
meteorolosic obser ations, the handling of the ship during 
the tedions deep-sea investigations. the work connected 
with the boat excursions and expeditions on land. in 
addition to the usual operations of the marine surveyor 
und naviszator. all deminded from the naval officers and 
seimen an amount of care and attention far surpassing 
whatis required during an ordinary commission of one 
of Her Majestys ships. The labour connected with 
preserving, catalosuing, and packing the biological and 
other collecuions on board ship was enormous, sa also 
Was that invelved in their subsequent examination on 
the return of the expedition and their distribunion to 
specialists in| many parts of the world. All this was, 
however, accomplished with success, and the typical 
collections have now been deposited without any mis- 
hap in the British Museum. The majority of the authors 
the special memoirs have spent years in the examina- 
uion of the collections and in the preparation of their 
manuseript and ilustrauons for the press. without other 
remuneration than either a copy of the Cha//enger publi- 
salions Or a small honorarium to cover the outlay necesai- 
tuted by their researches. ‘The payments of the civilian 
statt have been \ery moderate, and in my own case. at 
least. have not covered actual expenditure in connection 
with the work of the expedition. 

“The  ,reat dimeulty in carrying through an under- 
taking: of this nature arises from considerations of ume. 
The researches of the specialist tend crver to become 
more elaborate : in no case were the authors of the larger 
special reports able to terminate their werk within the 
original estimates as te time and bulk. The limitations 
n reference to expenditure imposed on me by the Govern- 
ment often rendered it imperative to curtail the investi- 
adtions, and te cut out matter from the memoirs when, in 
other circumstances, | would gladly have fallen in) with 
the views of contributors and collaburators, The re- 
secur hes and publications connected with the expedition 
maht have been extended in several directions with 
advantage to stien ¢ bad the allotted time and funds 
permitted ; as it as.a few collections have not been 
thorou,hly examined, and some observations have not 
been fully discussed. 

“dn June, 1872. | was appointed one of the naturalists 
f the CA rHenler when the expeditian was being nued 
at. Durmyg the past twenty-three vears my ume has 
heen wholly tuken up with the werk of the expedition 
indian the study of thase subjects which the expedition 
vas organised to investrypate. “The dire den of the whole 
of the work connected with the publication of the 
sent results passed unexpected], imto my hands, 

vd Thive done my bestin the cireumstances to place 
om permanent revord a trustworthy aecount af the labours 
mf othis famous expedigen, Tt has been iy carnest 
mdeavour ta complete the publications im a manner 


wohoof the naval positian and se@enuhe reputauen of 
prear cmpire. Notwithstanding: the troubles, per- 
eal ew rte and reprets necessar ly connected wath 
We cok. to bas been a pleasure and an honour te have 
taken part on cxgorations and researches which mark 
the ,restest advance ono the knowledge of our planet 
Inve the cerbased geographical discoverncs of the 
fiteenth and © teqrth cnturies. 


Tt is hardly pomeble to speak ina more truthful, simple, 
and d ymifiéd manner ef ones lifes work than here Mr. 
Murray §peake of the work and the difeulties that beset 
tlt 
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He might have used quite ocher language, and have felt 
sure to meet the full acknowledgment of his contem- 
porartes, and nobody will certainly dispute him the 
proud sentence with which he finishes the above 
account. Vhere an hardly be any deubt about 
the cpech-making importance of the Canallenger ex- 
pedinon, and if in the first Jeter of Dr. Carpenter to 
the Royal Secety auention is drawn to an article in this 
Journals NAPURE. vol. iv. p. tor, t8t yin which it was 
stated that the Governments of Germany, Sweden, and 
the United States were preparing to dispatch ships to 
various parts of the ocean, expressly ued for deep-sea 
explorauion, and the question put forward, whether Great 
Britain should not step in te de her m= such 
work, | think it might well be urged now, after Great 
Britain having dene her work in the most unparalleled 
way, that other nations might continue and profit: by the 
experience of the Challenger. Such expeditions may be 
undertaken by deliberately dividing the task of filling the 
gaps and Jacunes left by the Cha/lenger, one nation taking 
the Athintic, the other the Indian. a third the Pacific, and 
a fourth cspectally the Antarcuiic Sea for its invesugation 
and eaploration. .\ large basis has been laid by the 
Challenger, capable of bearing any superstructure to be 
erected on it Let France and Germany, the United 
States and Kussia take up this work after a mutual under- 
standing, Iet Sweden or Norway explore once more the 
North Polar Sea. Italy the Red Sea, and Tet international 
orgamsation add a second chapter to oceanography, 
after the tirst has been so well worked out by Great 
Britain, 

Nevertheless, whatever 
arrived at by such repeated expeditions, embodying both 
principles division of labour and combination of results 
the future of oceanography requires sul ether means of 
research, Whenever a new domiin of science is opened 
up. cither by the isolated work of a discovering genius, 
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Important results may be 


such as Pasteur and Koch, or by combination of rarely 
found chances, such as the Céadlenger expedition offered, 
the immediate consequence ts that specialisation sets im 
to work out all the different chapters of the new doctrine, 
enlarging the basis, multiplying: the parts, drawing new 
correcting old in short, bringing 
colonisation of the newly-discos cred 

But ne oceanic or African colony can 


conclusions, ones 
about a detailed 
intellectual areas. 
live and prosper nowadays without well-established 
communication with its motherland ; no haphazard visits 
of travellers can supplant the permanent and systematic 
exploitation that alone provides these conditions of life 
which make a colony prosper. And the same holds good 
for intellectual colonising, and especially for problems of 
oceanography, 

If we look over the nity volumes of the * Céadleager 
Reports, we see, at once, that the lion’s share belongs to 
More than nincetenths of them are purely biology: 
Mnportant 


Inolagey. 
ieal and almost all the others include some 
Jnoloyreal elements. Wt therefore hardly wrong to 
suppese that the future of oceanopzraphy will lie with 
nology, and with its ways and means for increasing: our 
knowledge. ‘Vhe prablems of biology, of course, are 
extremely varied, and many of them may be studied in 
Not so the problems of marine 
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cvery inland university. 


Challen tr Vapedinon. “cujus pars magna fint.” | brelagy, for which the lst oventy years have established 
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the utter necessity of laboratories near the sea-shore. 
Here we are only in the beginning of « movement, which 
will vo far to increase our knowledge of the conditions of 
marine life. 

lf the establishment of marine laboratories on different 
parts of the Mediterranean and on hoth sides of the 
Atlantic not to speak of the North Sea and the Baltic- - 
have proved a necessity: if already, both in Japan and 
in California, the coasts of the Pacific have been pro- 
vided with such scientific outposts, it cannot fail that, 
by-and-by, Africa, Australia, and the Polynesian .Archi- 
pelago will also have their biological stations. It Is a 
great pleasure to me te be able to state here, that a 
small beginning is being made at Ralum ino Neu 
Pommern ahas New Lritain, the neighbour island 
of New Guinea, from whence nunicrous specimens of 
Niutilus pompilius have lately been procured. An intelli- 
gent and enthusiastic German planter, Mr. Parkinson. 
living since many years on that island, visited me a year 
azo m Naples, and offered spontaneously his help and 
services to establish a small station on his own tand. 
According to his views, locality and chmate will favour 
such a plan, and as there is every six wecks a steamer of 
the North German Lloyd from Ralum to Singapore, and 
soon perhaps another one to Sydney, the possibilitics of a 
tropical archipelago station are viven. The Naples Station 
has undertaken to provide the scientific equipment of its 
infant brother at the Antipodes, and my friend Major 
Alex. Henry Davis, from Syracuse New York, who, 
wready helped so much to establish kisting and fruitful 
between the United States and the Naples 
Station, has again stepped forward to provide for the 
tirst pecumary wants of the Papua Station. Let us hope 
that this small beginning will reap some fruits. and 
the more so, as Mr. Arthur Willey, well known by his 
work on the development and morphology of the luni- 
cates and \mphioxus, has gone there as first pioneer of 
Inologsy to study the development ot wNVawtilus pomepilinus, 
[his impressions have been as yet very favourable, and he 
thinks that the fauna of New Britain will amply repay 
every sacrifice of Myr. Parkinson and Major Davis. If the 
local authorities of New South Wales, or Vietoria, ar New 
Zedand, would find it worth their while to help to a 
lahoratory in Port Jackson, or somewhere clse in Australia : 
wom the Cape Colony somebody would do as Mr 
Parkinson has done 
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numerous problems thrown open by 
the work of the Challenger would make progress. and the 
threads of hielogical study would draw nearer and nearer 
to encirele the most distant parts of the oceans. 

Hut the greatest stroke would come, if one nation or an 
Internavional combination would present biology and 
oceanography with a steamer, expressly built for purposes 
ef such research as the Challenger performed. In the 
yeur 584, | attempted something of the kind by forming a 
committee of influential men in Germany for the purpose 
of collecting £15,000 to £20,000, with which to build 
yacht large enough to go round the globe, and serving as 
a floating biological laboratory. Of course it was not the 
sum of money wanted for the construction of such a ship 
Which constituted the main difficulty of the scheme, 
though | failed even in that from reasons which had 
nothing to do with the scheme itself. Vhe true difficulties 
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sioning such a ship, as every owner of an ocean yacht 
understands. Of course | was also prepared for that, and 
have no doubt that my plans would have answered, 
at least to some estent, but I was compelled to recognise 
the truth of the old proverb, “qui trop embrasse mal 
étreint.” T do not know whether I shall yet be able to 
return to the attack ; it seems rather unlikely, but it is my 
firm conviction that this scheme is, if not the only one 
which will permit us to conquer the battlefield, at any rate 
the chief means to enlarge our knowledge in oceano- 
graphy, and will and must therefore be executed in no 
distant future. 

Such a ship ought not to be continuously crossing the 
oceans: on the contrary, its best services would be 
rendered by giving it the chance to thoroughly investi- 
gate distant arcas for distinct problems. Give such a 
ship the comnussion to study in the greatest possible 
detail, and in a comparative way, life and formation of the 
coral reefs in the Indian Ocean ; let it be stationary for 
months together on the most favourable spots for such a 
study ; prepare a scientific staff of specialists for the work, 
land them where the best opportunities for a transient 
establishment of a small laboratory is to be got, assist 
them by as many hands of the crew as can be spared, 
help them by the steam-pinnace on board, use the diving 
dress as well as native divers, and study for hours under 
water the construction and the destruction of the reef, 
apply all kinds of dredging and surface-fishing at day 
and night, have well-trained laboratory servants for the 
preservation alive and in alcohol of such organisms as 
are required for further study, in short, do as if a well- 
appoimted laboratory were transported to Polynesia : 
and be sure that results will ensue which by no other 
contrivances can possibly be obtamed, especially if the ship 
be under no restrictions, and can stay Im any one spot as 
long as may be requisite. 

For itis the great drawback of the usual men-of-war 
expeditions, that they are only allowed a few davs or 
weeks to remain at the same locality. ‘Vhere are 
many other objects, to which it is necessary to vive full 
atcention, that they are always driven away from the 
work when the preliminary difficulties are just overcome. 
Science must be sovereign on board, the scientific leader 
must be absolute for determing the course to take and 
the time to remain, Discipline on beard the ship must, 
of course, be handled by the captain or his officers, but 
the general dispositions of the work must remain with the 
scientific leader. “Vhat alone already would make a great 
difference in such an expedition from all those antecedent, 
and though very often the naval captains of expeditions 
for scientific purposes might well cnough be transtormed 
also ito scientific leaders, nevertheless they are depen- 
dent on orders from home, and cannot always understand 
the importance of embryological, physiological, or other 
specialist work, for which they have to stay a month or 
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two longer in the same harbour. 

Again, the scientife staff must be selected with greatest 
care in regard to technical and personal accomplishments. 
If the staff is not varied enough, and does net include men 
of different attamments, many opportunitics tor mvesti- 
vation must be lost for want of previous knowledge on 
the side of the naturalists on board. On the other hand, 


le in the extraordinary great revular expenses in commis- | nothing is more difficult than to live together for months. 
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or even vears, on board a ship, for men not well trained 
to such existence, except where the composition of the 
~tatt is made with a sharp eye for compatibility and in- 
compaubility of character. Especially the seientific leader 
must he a man of imposing personality rather than of 
special scientific competence, for it will fall to his share 

dictate in every case where conflicting tendencies 
threaten to do away with social harmony. 

But though all this may be considered to offer con- 
siderable ditficulties in the way of exccution, 
the future for oceanography will belong to such floating 
biological stations, and the time is perhaps not so far 
distant, when more than one of them will cross the 
oceans, and supersede completely the now adopted sys- 
tem of single-handed expeditions of young naturalists. 
The necessity for such expeditions is doubtless existing, 
in so far a> it iy better to try the solution of problems 
regarding the tropics by travelling alone than by stay- 
ing at home. .\nd no doubt very many geographical, 
ethnographical, yeological problems have been greatly 
advanced by competent travellers, and will furthermore 
be advanced in the same way. Collections of animals 
and plants have been made, mostly terrestrial, and the 
aystematic part of biology has had its due share. But 
all more complicated studies, such as require more 
technical appliances and preparations, remain in the 
background, for the same reason which has forced us 
already in Europe to establish well-organised morpho- 
logical, physiological and chemical laboratories, both 
inland and on the sea-shore, And if we cannot xo on 
without them in Enrope. where the general conditions 
for biological research are so much more advantageous, 
we must certainly have them, if we wish to advanee our 
knowledye of tropical. terrestrial and marine organisms, 

Botany enjoys already some advantages through the 
botanical yardens in Ceylon and Java, and it is to be 
hoped that the British and the Dutch authoritics will 
use their exceptional opportunities in both places to 
establish some sort of regulations for their use by the 
of all nations. May it not be possible to 
enlarge these botanical gardens by adding also seme 
facilities for research of animal morphology? The 
Zoological Station at Naples has a special part prepared 
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and equipped for morphological and physiclagical botany: 
‘nthe trat place, of course, fer marine alg.e, but any 
ather sort of botanical study, for which Naples offers 
opportunities, might be undertaken there, and already 
a valuable work on the culdivation of tizs has been 
Areatly assisted by the Zoological Station. Neo doubt 
¢cery naturalist who travels in) Ceylon or the Sunda 
Archiprlayo the most advice and 
ssistance hy Vessrs. Trimen and ‘Trenb, and perhaps 
these most Competent yentlemen would be the frst to 
dlyvocate a larger endowment of their establishments in 
the sense just naw indicated 
he certainly jereatly benetited by at 

MI these dreams and perspectives are opencd up 
efore us when we are loaking over the 


TEC GIVES valuable 


serence and researéh would 


Mmnormeus mass 
offnew facts and new material for study brought together 
by the CAadlencer.  \nd to think that there were only 
four daturalists «nd one chemiston board all the years 
tony, and one of the natuncists died during the expedi- 
ten? Tt as, } think, only right to remember here that 
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two others of the gentlemen of the civilian staff so 
heavily overtaxed their strength with the often surely 
very monotonous, and always very hard work, that their 
health broke down soon after their return, and they fell 
Victims to their enthusiasm, If it is only right to pay 
the highest possible respect to Mr. Murray for his extra- 
ordinary power of work, talent for administration and 
competence in dealing with the special problems of deep- 
sea deposits, and if we gladly recognise the excellent 
work done by Mr. Buchanin, 1 think nobody will be se 
ready as these two yentlemen to join here in thankful 
remembrance of the share of work that fell to their late 
companions, Sir Wyville Thomson, Prof. Moseley, and 
Dr. von WillemGes-Suhm. And may it be once more 
permitted to the writer of these lines, who by right or 
wrong claims some special title for it asa sort of inter- 
national official of biological science, to utter the thanks 
of science to the officers and men of the Cha/lenger, and 
to the Admiralty, and to the British Government and 
Parhament. and to the whole British nation for having 
set the example to the world of one of the grandest and 
most successful scientitic expeditions that ever has been, 
and most likely for considerable time to come will be, 
started. SO SRR IP ONIRSS 
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Fhorse My Asses. Ze Aras, Mules. and ie Breeding. 
W. B. Tegetmeier, F.7 ind C. L. Sutherland, F.Z 
London ; IHTorace Cox, 1895.) 


TH? tirst portion of the tithe of this interesting work is 
somewhat misleading, for with the exception of some half- 
dozen pages which deal mamly with the distinctions 
between the horse and the other species of the genus, and 
a description of the supposed new species known iis 
Projevalsky’s Horse, the book entirely relates to ass 
zebras, and mules. None of the varieties of the horse 
which have been produced during the period of its long 
domestication are referred to. We mention this fact in 
case the general reader should infer from the title of the 
work that it was a treatise on the mulutudinous domestic 
varicues of the horse which exist in nearly every quarter 
of the globe. 

The volume is cons cniently divided into two parts, Part 
as chieny of zoological interest, and contains very com- 


plete and accurate descriptions of the existing species of 
the name of 


the genus known to modern zoologists under 
Equus. including, in addition to Prejevalsky’s Horse, an 
account of the sull more recently discovered Grevy's 
Zebra, “The engravings which Hlustrate the letterpress 
are particularly good, and will greatly assist the student 
in his endeavour to master the pecultanties of cach 
species. Tt concludes with a chapter on the hybnds 
which may be produced by cressing the horse with the 
other species of the genus Equus, 

Attention should he directed to an assertion on the part 
of the authors that.a remarkable and noticeable difference 
exists in the penod of gestation of the mare and ass. The 
duration of yestation in the mare is well known to be 
cleven months, and it has yenerally been assumed that 1t 
was similar in the ass and zebra. “Vhe authors, however, 
emphatically assert that mn asses and vebras it usually 
exceeds twelve months : one of them, Mr. Sutherland, who 
is well known vs an extensive breeder of mules, quotes 
from his stud-book exght instances of the period of gesta- 
nonin the ass, the result in six cases of a single service, 
the penod varying from 358 to 385 days. It seems 
strange that such a marked difference should have 
Intherto escaped menten in all previously published 
works, 
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Part ii. is devoted exclusively to mules and mule breed- 
ing, and is replete with valuable and exhaustive informa- 
tien on these subjects. The authors strenuously deny the 
existence of fertility in either the male or female mule, 
affirming that abnormal lactation not unfrequently occurs 
in female mules, when milk is secreted in great abund- 
ance, and that the foals which they arc observed to be 
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suckling are in reality the foals of other animals which © 


the mules have adopted. With regard to the oft-quoted 
instance of a mute in the Acclimitisation Gardens in Paris, 
which has produced foals when mated beth with the 
horse and ass, the writers doubt whether the animal is a 
mule, and assume that she is an ordinary mare, whose 
female parent was influenced by a first alliance, as is so 
often the case in dogs and other animals. If their con- 
tention is correct, the mule may still aptly be described as 
“an animal of no ancestry and with no hope of posterity.” 

‘The writers are enthusiastic, nay even fulsome in their 
praise of this hybrid, and bitterly lament the lack of 
appreciation in which it is held in Great Britain as com- 
pared with America and some European States. ‘In 
endurance,” say the authors, “capability of hard labour, 
economy in keep. longevity, and freedom from disease, 
mules far surpass horses.” Into so controversial a matter 
this is not the place to enter. and we must content our- 
selves with the belief that so plain and oftentimes so ugly 
an animal as the mule will never supplant to any great 
extent, in this country at least, the beautiful and graceful 
varieties of the horse of which Enghshmen are naturally 
se proud, 

Yo any of our readers who are interested in the subject 
of mule breeding, this work may be heartily recommended ; 
and, mm conclusion, we feel bound to compliment in the 


highest terms all who have been instrumental in its 
production. Wea [Pa Ga 
PiCwmmovie ly 0. Gwyn Elger, PRAS. Pp. 174. 


London: George Philip and Son, 1895. 


IN this latest work on the moon, from the pen of one 
of the foremost of Jritish selenographers, the most note- 
worthy feature is the excellent chart, eighteen inches in 
diameter ; this is given in four quadrants, but it can also 
be obtained complete and separately. Alf the named 
formations are distinctly shown, and the names of the 
more important are very clearly printed on the map itself. 
The greater part of the text resolves itself into a descrip- 
uve index to the map; but though this appears in rather 
stereotyped fashion, it embodies a good deal of inform- 
ution which has been gleaned by the author during many 
years of observation. An introduction of forty pages 
deals with Innar phenomena generally, and includes 
numerous hints which will be of use to the observer. 
Elger objects most emphatically to our satellite being 
spoken of as a changeless world. and justifies his position 


Mir. | 


by stating that volcanic outbursts, praducing mountains | 


iy large as the Monte Nuovo, might occur in many parts 
of the moon without the world being any the wiser. Though 
possessing fittle of novelty, and not appealing to the 
sencral reader, the book and map together constitute a 
handy work of reference which observers of experience, 
as wellas beginners, will be glad to have by them. A 
few details as to the phenomena ta be observed during 
eclipses of the moon, might have been included with 
advantage. 
ellgebra. Vart i. 
Bardsley. 


KINDERGARTEN methods of teaching are now applied to 
most subjects. In this small book of fifty pages, the 
author endeavours to make algebra interesting to young 
students by associating the abstract symbols with con- 
erete objects. The novel features of the beok are the 
explanation of brackets, the exercises on factors, short 
methods of multiplication and division, the elucidation of 
signs, and the numerous practical examples. 
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{The Editor does not hold himself responsible for opintons ex 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond wrth the writers of. rejected 
manuscripts thlended for this or any other part of NATURE. 
No notte ts taken of anonymous communteations.| 


Argon and Dissociation. 


THE discovery of the new substance argon, by Lord Rayleigh, 
has given rise to a diffieulty which. it is thought by some, shows 
that the periodic law of Mendelejeff has not that generality 
which has been attached to it by chemists during the last few 
years. 

According to Lord Kayleigh’, determination, the density of 
argon is 19°99 (H=1), making the atomic weight 39°S, as the 
molecules are shown to have no internal energy of the same 
order as their energy of translation, and hence to be monatomic. 
Argon with this atomic weight cannot possibly find a place ip 
the natural classification. If its atomic weight were Jess than 
39°1 (the atomic weight of potassium), argon would fall in the 
V1lIth or interperiodic group in Lothar Meyer's table ; and it~ 
properties, so faras they have been investigated, would harmonise 
with this position. 

The determination of the vapour density of iodine by V. 
Meyer. Crafts and Meier, and others, has shown that at tem- 
peratures helow 1000 C, the gas consists of diatomic molecules, 
while above this dissuciation takes place. and above 1500° C. we 
have the dissociation complete, and the molecules are mon- 
atomic. 

Why, then, cannot we have a similar behaviour in the case of 
argon ? 

If argon at low temperatures (somewhere near its critical 
point) consisted of diatomie molecules, which dissociate as the 
temperature rises, the difficulty of the position of argon wonld be 
removed. Thus, suppose at the temperature at which 19°9 was 
determined as the density of argon, the dissociation has pro- 
ceeded so far that 5 per cent. of the molecules remain diatomic ; 
the average molecular weight would be 39°8, but we should have 
two kinds of molecules. monatomic and diatomic, and the atomic 


weight under these supposed conditions would be 
S0iRuigoO 5p -n 
105 37°9- 


The ratio of the specific heats, at constant pressure and con- 
stant volume, taking 1°4 for this ratio for a gas with diatomic 
molecules. and } for a gas with monatomie moleeules, would be 


for argon, on the ahove supposition, 
5x $451" 
oD a It = 105 
100 


This value agrees very well with the values (1-16 1-65) 
determined for argon. 

This explanation reconciles argon with the natural classiti- 
cation; and as yet no facts have been published in opposition 
to 1. 

If this hypothesis be true it could be easily verified, for at 
temperatures, not much higher than that at which the vapour 
density determinations were made, the dissociation would be 
complete ; and hence the vapour density in agreement with a 
molecular weight about 35; and also at lower temperature> 
than that at which the vapour density has been determined the 
gas would not abey Charles’ law : for the recombination of the 
single atoms to form diatomic molecules. and possibly molecules 
containing a greater number of atoms, woukl cause a contraction 
greater than that due merely to the cooling of the gas according 
to the ordinary law. PENkY VatcHan Bevas. 

Melbourne University, April 1s. 


Peor. BEVAN aseribes to me work done conjointly with Prof. 
Ramsay. An addendum to our paper (see /’roe. A’oy. Sov.) con- 
tains our account of experiments by Prof. Ramsay, especially 
directed to examine the question raised. 

It has turned out that the gas possesses the same value of 
fa 
7 
altered between — 90 and + 250°, The most trustworthy deter- 
mination of the ratio of specific heats gives the number 1°65 3. 
but mueh dependence is net to be placed on the accurate value 


as hydrogen, and that the value of this expression vis not 


noe 
foe soon. Seimal. Very soncerdant deter@anations of 
Colsity gave asa mean number 10°00. 


\rnzen, therefi re, shows n> sign of associitien on cooling. nor 


issecdation on heating. as Trot. Bevan thinks 1 might. 
Ravine. 
Terrestrial Helium (?. 
Meou. Pasties and T hive lately made a careful determina- 


venof the wave-length of the strong yellow line emitted by 
cleveite when heated ina Plucker tube. We awe the mineral to 
the kindness of Mrof. inne. My large Rowland concave grating 
of O35 metre radilis, clearly shows the yellow line to be double. 
Its less refrangible component is much weaker, but comes out 
quite bright, when the stronger one is brilliant. We photo- 
graphed the two lines together with the second order of the 
spark ~pectrum ot afon, There are a number of iron lines on each 
side that are include | in Rowland’s list of standard wave-lengths 
(Pil, May.. July 1893). From these we interpolated the wave- 
Jengths ef the yellow lines by micrometric measurement. Three 
fit rent plates taken on different days gave us: 


“t Weak Panp onent, 
x z i 3576°210 
2 a 3570°206 
A x : 3$76°106 
Mean Mean 58707200 


We think an error of more than 0°025 very improbable. 
Now Kowlan ls determination of D3 (7rd. Vay. July 1895) 


Dis me 
the reset of three series of meast rements which he believes to be 
ererate to 0702. 

The difterence between this value and the wave-length of the 
ren ¢amponent is much too large to be accovnted far by an 
erent observation, 

We do not therefore agree with the conclusion, drawa by Vr. 

hes. that the unknown clement helium causing the line D 
papper in the solar spectrum is identical with the gas in cleveite, 
un Dit heen to he dubh. Verhaps Vrof. Rowland will 

Wous if re might have essay ed his notice. From his note on 
1, W 7477, 1/1,.. July 1593, it appears that 1); cannot have been 
sewide as teincle le both lines, because he Beal then not have 

Mselere his determination accurate ty 0702, .\, for dispersion, 

Way see in his table of solar spectrum wave lengths that he 

+ Ire juently treasured three and even four lines in an interval 

ingews the one between the ¢ mbponents. 

Hynes er Techn, Hee hselule, May 10. 
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The Origin of the Cultivated Cineraria. 


Po otyo hoped that it weeld net be necessary for me to say 
Aything more vpn this subject. Tat Mr. Bateson’s last letter 
veenis to reqilire a few revyarks on my part. 

] emfess that 1 find very dittioult: to flow 
Trin nts, AW oT ocean oda as) to restate once 
mcinal position, an beeleavour te see bow far Mr. Bateson has 

me secessfill in impos minggit, loam sery thar Mr. Bateson 
wks | Nave‘ trevte dT hint ¢* to some hail words,” though 1 


ote She seems tome, i that matter, quite able to take care of 
Tesel. 


his train of 
More ny 


T asserted then Cat that the caltivate) Cineraria only differs 
tore She wall farm, pitting ¢ ovr changes aside. in ciiensional 
terenees. 1 Wehieve that in suing this 1} am expressing 
Hibertte opinen af the Kew staff, the members of 
hoe Perein etre, would have nov hesitation om dis: 
ae | ther ohief, if thes thoweht etherwise, Tethys 
le v epeer@et fever Mir. Vateton advances any serous 
1 
% I re th tthess dinrensteral differen es hal 
Vree, Voethis Painderstand Vir. Bateson 
Had vif » owe that he has brought feaward a 
f he comtrary, 
Nee rel An Qosttion. Tbe vesserts, in otnian 
Wate ot heer ete Cir ‘the meter Cinerana as of hylaid 
1 1 tt operate com dusiea. Anil here I 
4 i J Ibs Mooters, EARLS. the woll- hiown 
Td ' OF a a, rue? whe in that puper fer 
line a. vst tos “Cormatets End The tees, 
Re sh, VN. 52 | 
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‘hybrid at all, 


[ esi 


again. which originate from one species, vary trom seed but not 
from buds: and the same may be siid of the Cineraria, the 
offspring of one species. ~ 

Mr. Bateson complains that TP odo not give ‘tany specific 
answer” to the historical evidence. IT thought [ had made it 
sufficiently clear in my last letter that: (a1) doubted its value for 
scientific purposes : (4) 1 set it aside as irrelevant on account of 
the impossibility of proving the deseent of the modern Cinerarta 
from its supposed ancestors. Both lred. Weldon and 1 have 
shown that the historical evidence can be handled both ways. 
But T prefer to set it aside altogether in the face of objective 
facts. 

Mr. Bateson’s next step is one to which TI most seriously 
demur. He transforms a) preposition of ming inte terms to 
which T could not assent. and then proceeds to attack it. He 
makes me say that *t to nmprove a plant the only safe way is by 
selecting,” &c. Ll absolutely never said anything of the kind. 
“Improve” in horticulture isa word of large connotation. — 1 
confined myself to the production of dimensional changes, and 
T believe that what ] stid was in accordance with horticultural 
experience. 

To demolish my position, Mr. Bateson has to get over the 
fact, which seems tome incontestable, that there is no esscatial 
morphological difference between the cultivated Cineraria and 
the wild C. crucwta., Vo do this he trots out the Himalayan 
rabbi. 1} cannot but admire bis courage. What possible analogy 
can there be in the two cases? “Two tt breeds” of rabbits are 
crossed and produce a third diferent from cither. Withe modem 
Cineraria is of hybrid origin. then it has eliminated traces of all 
but one of its parents. The principle of economy of hypothesis 
makes me slow to believe this. Anyhow the Cineraria has 
clearly not produced anything analogeus to a Himalayan rabbit 
which dilters from both its parents. 

Asto Mr. Darwin's account of the origin of he Cineraria, | 
must frankly take the responsibility. T have no doubt he worked 
with ordinary garden kinds. le wrote to me for information as 
to their origin, Wt the time PF was entirely ignorant of the sub- 
ject. T wrote to Mr. Thomas Moore, who was considered the 
best authority on such matters. and he sent me the traditional 
account. 1 passed ition te Mr Darwin, with the opinion, ne 
doubt, that T thought the infoymation trustworthy, Se bam 
afraid Mr. Bateson is only appealing in this case fram Philip 
sober to Vhilip drunk: ae. from my own considered opinion 
to my unecensidered one, 

Tovaill new wind up all T have to say on the subject with a few 
miscellaneous remarks. 

There can be no two opimiens as te the importance of the 
study, from the point of view of organic evolution, of the changes 
which ean he brought about in plants under cultivation, Bur it 
must be conducted with scientific precision, “This discussion will 
not have been fruitless if it dircets attention to the subject. ¥V 
beymning has already heen made. VM. Burnet has worked on 
the genus C7sfers al Antibes, and has reconstructed some of the 
forms, as to the origin of which there was only ** historical evi 
dence.” deserilied “and figured by Sweet. Vy friend Count 
Solms- Laubach is enpawed on the cultivated forms af Aiecdone, 
and Toam quite sure that any resaits he arrives at may he 
accepted with iniplicit confidence. AS he has asked me for 
species of Cunrarra. UV hope he may look inte this matter alse, 

] mist repeat ot cattion as te the danger of acee pling hertt- 
cultural evidence as to hybridity, 1 will give a few recent 
instances,  T contd easdy give long [st with chapter and verse 
for each, 

(a) Thapar pdiforn? was long considered to he a bybiad 
between Jaatforn virvinfand anda Shy. Wis new known 
te be a‘ ygrowthestase of hava ceded. “The history is 
discussed by Sar feseph th edker in the Gurndemers Chronut hk ton 
fine 22. VS6t. pp. 575. 570, 1 attords a delightfal ecanmientary 
on othe hybridisiion fallacy and the salue of ¢* histerieal 
ovidence.” 

(4) Some years age we recenved at Kew bulbs of what professed 
to be a hybrid between eran Aided and Briws 1a 
Je pute. Wheat tlawered. it was evident that it was ne 
but only a very fine form af the former speries. 
This is rarely propagated from seed. In thi, particular ease 
semifinal sariation Pad come nite play with corresponding dimen: 
sional change. ‘The hybrid origin ws recorded in the Garde an a 
Chron fe hor Seqlenher 4. 0875. p. 302. Twill, ne doubt, be 
dig ont hercafter as 
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‘hastoneal evidence.” 
Vhe bist nawiber ofthe Garde” Chrontid (june 1. 1595. 
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p- 692) atfords a striking instance. 
considerable pecuniary value. One recently exhibited at the 
Royal Horticultural Society was at once denounced as nv hybrid 
at all, but a merely seminal variation. The possessor has fears 
that it will ‘Sadd one more to the long list of doubtful crosses 
by which auctioneer and purchaser are alike misled.” 

Notwithstanding the Himalayan rabbit, 1 am afraid botanists 
willcontinue to refuse toaccept hybrid origin on historical evidence 
unless there is palpable objective proof of the fact. 

There are two additional bits of evidence, to which, however, 
Ido not attach great weight. but which may be recorded to 
complete the story. }t is. at any rate, agreed that the Cineraria 
originated from the Canaries. [ have already pointed out thet 
De Candolle divided the wild Canarian species into shrubby and 
herbaceous, 1 donot believe that they are mixed in the modern 
Cineraria, which remains entirely herbaceous. Now, Schultz- 
Bipentinus, who described the Canarian species for Webb and 
Berthelot, relegates the shrubby species to Sevecfo, and the her- 
baccous to Doronicum, Though this is not now sustained, it 
shows that the two groups are not very closely related, and 
diuinishes the probability of their freely intercrossing. 

On the other hand, Crverarfa cruenta and the modern 
Crneraria cross with the greatest facility. In fact, if you grow 
the two together it is almost impossible to keep the wild species 
trie, T have no doubt that in a short time we shall be able to 
combine the pleasing habit of the wild plant with the fine colour 
of the modern strains. .AII this does not surprise one, as to me 
they are all essentially the same thing, 

I must add one word more. 1 cannot but think that there is 
a growing danger nowadays of a psendo-biology growing up 
for the especial use of evolutionists. This is not the first time 
by many that T have been so unlucky as to come into collision 
with it, Long ago I pointed out in these pages that biology is 
nota deductive science, and for the present, at any rate, theory 
must be adjusted to facts, not facts to theory. 

W. OT. TH ish rron-Dyrr. 

Royal Gardens, New, June 1. 


Mk. BATESON now admits that seve named varieties of 
Ciaerarfa may have arisen from pure-bred C. craenta, or from 
plants believed to be pure-bred. Tle holds that these have 
heeume estinct, while Mr. Dyer believes the hybrids to have dis- 
appeared. T have never attempted to discuss this question, and 
shall not do so now, 1 wish only to justify my interpretation of 
the passages | quoted against Mr. Bateson :— 

(4) Mrs. Loudon begins the article quoted by both of us with 
these words : *t Most of the purple Cyverartas are vayieties, or 
hybrids, of C. crtenta.” She then gocs on to say that in or 
about 1827 (the year in which he recommended the growth of 
pure-bred C. erueuta “for the production of fine double and 
Mingle varieties”), Drummond, of Cork. produced certain 
hybrids; while since his time other hybrids had been made, 
She then, in a new paragraph, says: ** Some of the most beau- 
‘itil Cererarias now in our greenhouses have been raised by 
Messrs, Ifenderson . . . particularly C. ffedersonzé and the 
King, both raised from seeds of C. crvenfa” : and a line or two 
ferther: ** Two new ones have lately been raised, of remarkably 
ear and brilliant colours, apparently from C. crverfa. named 
(teen Vietoris and Prince Albert,” xc. 

Tt will be seen that the general statement, with which the 
article begins, declares ** ost purple Cinerarias” to be tt either 
cattle or hybrids” of C. cruenta. Of others, and of those 
Cincrarits (suchas “the hing“) which are not purple. nothing is 
sail. This general statement is illustrated by examples, first of 
hybrids, nest of pure-bred varieties. 

In discussing the examples of pure-bred forms. Mr. Bateson 
emits to notice ‘Queen Victoria” and -* Prince bert.” and 
discusses only /fendersoni? and “the King.” le believes Mrs. 
Louden, in saying that these were ‘raised from seeds of C. 
erucnta” to mean simply that C. crenata was the female parent. 
the male being unknown, or unnamed. T do not know what 
Hegree of inaccuracy Mr. Bateson is willing to attribute to Mrs. 
Louden; but in the writings of serious botanists a ** seed” 
Ineans the fertilised product of two clements. the ovule and the 
jeden grain: and therefore the * seed” of C. craenta means the 
praduct af two parents, both of which belonged to this species. 

Mr. Hatteson says that six or seven years after writing the 
jassage in question, Mrs. Loudon speaks of C. Ai adersonid 
and the King as “hybrids.” This simply shows that she 
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Hybrid Cypripediums are of ' changed her mind; and although it may affect the value of her 


opinion as evidence, it does not alter the plain meaning of her 
words in 1842. 

(2) The only author whom } quoted as asserting the pure-Dred 
origin of C. #fendersonr? and the King was Mrs. Loudon. — It is 
true that in two other articles quoted by Mr. Bateson these 
plants are called hybrids. | did not allude to this matter in my 
first letter, because I hoped Mr. Bateson would himself see the 
folly of attributing to these articles any definite meaning what 
ever. It will suffice to consider one of them. 

In the earlier article, describing C. MT a@terhout. tana | Parton % 
ag. Rot, iv. p. 219), that plant itself is called a ** variety.” 
although it is said to be the offspring of specifically distinc’ 
parents. On p, 221, C, Mendersonir is alluded to in these words: 
* The following are the names of some of the hybrids raised and 
cultivated by Messrs. Henderson... C. cruenta var. Hendervonti, 
Jormosa, &c.” Both these passages are meaningless, if the 
words ** hybrid” and ** variety” are construed strictly. If they 
are not to be soconstrued, and they evidently cannot be, then | 
was justified in ignoring the passages, for they prove nothing but 
the incompetence of their author. 

On the other hand, the passage which | did quote from this 
article is at least intelligible; and it asserts that C. craeita 
“may be regarded as (Ae parent” —which means, if it means 
anything, the avd parent ** of many of those beautiful varieties 
so successfuly cultivated by Messrs. Henderson,” &e. This 
passage Mr. Bateson doves not consider in his reply to me. 

The second article (/%.vfon'’s Mag. 1842, p. £25) in which the 
King is called a hybrid, uses the word in the same loose fashion. 
and it would be as easy as unprofitable to quote other passages in 
which the same plants are called now ‘ varieties” and now 
“hybrids. ~ 

Enough has been said to show that Mr. Bateson’s original 
evidence does in fact bear the interpretation T put upon it: and 
further, that the words *f variety” and ** hybrid” are so loosely 
employed by carly writers that their records are often of little 
value. Stories of hybridism and sporting are frequently brought 
forward on such evidence ; so that | have thought it worth while 
to examine the case for onc such story, as stated by its advocate. 
Ilaving done this, my interest in the matter ends, and 1} do not 
propose to speak further upon it. 

WL. R. Weta. 

University College. London, May 3t. 


Some Bibliological Discoveries in Terrestrial 
Magnetism. 


ts a letter on the ahove subject, by Dr. 1. G. Bauer, pub- 
lished in Narcuke of May 23 last, I read as follows: ** EP find it 
asserted that the Frenchman, 1. J. Duperrey, was the first (1836) 
to construct * magnetic meridians * for the whole earth, Ae. those 
lines on the earth’s surface marking out the path described by 
following the direction pointed out by a compass needle.” The 
Writer then remarks that the honour of first introducing this 
method is due to Thomas Yeates, an Mnglishman. in 1817. 

This is hardly correct, as | possess a coloured map of the 
Northern Hemisphere with the ‘*magnetic meridians” as 
deseribed shown upon it of an earlier date. The title of the 
map is: 

* To George Washington, 
* President of the United States of erica, 

This Magnetic Athi or Variation Chit is humbly inscribed 
by John Churchman.” 


As Washington died in December 1799. it is evident that John 
Churchman has a prior claim to being the first to construct 
“Smagnetic meridians.” Birrick W, CREAR. 

London, May 31. 


Effects of Earthquake in Sumatra. 


ON May 17, r02.an unusually severe carthqguake was fe't 
through nearly the whole of North Sumatra ; most severely shaken 
was the district between the Dolok Lubuh Raja and the Gunung 
Talamau (Ophir). Serious landslips occurred in many parts ot 
the mountains, especially near the summitand along the slopes if 
the Gunung Verapi, a volcano 21.45 metres high in the residency 
Vapanuli, On inspection it was found that the safety of a brick 
pillar, erected on its most elevated point by the triangularion 


service, was endangered by part of the crater having been 
j : b $ 
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Gestroyed. At three metres distant from the original pillar, as 
much as the narrow ridge would allow, a new pillar was built, 
the toyeof which was made level with that ef the orginal one. 
The neasurements made in order to fix the position of this new 
pillar showed such differences with the original measurements, 
that these could only be explained by a displacement of the 
original pillar. .\s, however, neither fissures nor lvcal disturb- 
ances of the ground could be observed. new meastirements were 


Position of Pillars 
Scale . 800000 


made fram all the surmninding positions, and it was proved that 
a displacement of several more pillars had taken place. 


Fig. 1 shows the position of the pillars before the earthquake : 


Fiz, 2, their displacement hy the earthquake. A detailed 
description of these measurements was published in the 
Natuurkundig Tiyds hrift, vol. iv. part: 3, by Captain Muller, 
the chief of the triangulation party. The Jengest distance over 


Displacemed of Pillars by carthguas 
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Woe a displacement wee proved te have taken place was 

between the Ganong Vadintang and the Doluk Balameja, or 53 

Kiveavetres, Captun Maller, boweser, has ne doubt that if anew 

serve) Were carried on mere seuthward, a displacement of more 

jullirs that as, a contortion of the surface over a larger area 

weed be found to have taken place. 
Makung, .N\prtl ig. 
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Instinct-Impulse. 


THE note published in NatukeE under date of April 18, in 
reference to my article in the April number of Jd. leads me 
to think that it may be well to explain my reasons for adepting 
the terminology there and elsewhere used by me. and which the 
writer of the note calls in question, T do se with the hope that 
this explanation may lead towards that ** consensus of opinion on 
psychological nomenclature“ that the writer ofthe note thinks is 
at present impossible. 

Yhe word ‘tinstinet,” as my critic states, is generally applied 
**co the manifestation of particular activities.” In other words, 
it is used by the biologist in an edyecéiee study of activities in 
animals, when he is not dealing with the nature of the conscious 
states coincident with these activities, It is thus, too, that T em- 
ploy the word + but T have extended ils use lo cover certain mani- 
festations of activities that do not take a large place in the con- 
siderations of the biologist, but that, nevertheless. appear to me 
to he of the same general nature as those ‘* manifestations of 
particular activities ~ to which the word ‘+ instinct ~ is by current 
agreement apphed, 

What I claim is that the actions of one who is carried away 
hy imitation, and the work of the philanthrupist and of the 
artist, when objectively viewed, appear as ** manifestations of par- 
ticular activities,” just. as much as do the actions that go with 
self-defence and tribal protection, with care of the young, with 
nest-building, with migration, &c., and that therefore the term 
instinct, if applied to one set of such activides, may be applied 
to all. 

If it be held that the objection to the extension of the use of the 
term lies in the fact that the activities that [speak of as due to 
the ‘timitation instinct,” the ** benevolent instincts” and the 
‘fart instincts” are not suthciently Aarfieadar, then TF must 
answer that the fixedness of the actions involved is in all cases of 
instinct only relative + that this relative fixedness varies with the 
different instincts. Inthe self-preservative reactions, for example, 
we are able to predict the blow at the enemy, whilst the very 
varied actions by the animal mother in securing the safety of her 
young are unpredictable : but who hesitates to speak of the 
maternal ‘* instincts” ? 

The word ‘instinct ” then, in my view, should be used to 
indicate the manifestations of those animal activities which, when 
we consider them objectively, we sce to have become emphasised 
because of racial values; of these values the acting animal (even 
if he be a man) may have no cognisance whatever. — This 
is the usual use of the word,and there seems te me to be no 
scientific demand for any change in this usage. 

On the other hand, | have suggested that we use the term 
‘Cinstinet feelings ” to indicate the conscious coincidents of the 
animal activities that we callinstinctive : and | have endeavoured. 
to show that where these instinct actions are relatively faxed and 
forceful, then their coincident ** instinct feclings” gain names, 
and form the class of psychic states Known as the emotions,” 

Furthermore, TF object to the use of the word *timpulse “in 
the description of these activities, as my critic suggests its em- 
ployment, especially when they are objectively considered 3 for 
the word “impulse” is in general used to indicate those phases 
of consciousness which are produced by the g/AzAttron of instinc- 
tive activities thathave been stimulated by the presence of the 
objective condition that usually calls them out, but which for 
one reason or another are not at once realised. This, indeed, ts. 


the way in which the word is usually employed, not only hy the 


psychologist, but in cummon speech as well, We speak of having 
an impulse te strike an enemy. not when we do strike him, but 
when the instinct to strike is held in check. What is more, | 
think this word *timpulse ~ should be employed in this sense 
only ; for the requirements of science do not demand its use with 
any other signification. | have discussed this matter of the nature 
of impulse rather fully at pp. 272. &e.. in my book, * Pain, 
Pleasure, and .Tstheties.” to whieh the writer of the above. 
mentioned note refers. HWaNky Kt rekRs MARSHALL. 
New Yerk, May 2. 


Tht. term “instinetive ” should, in my judgment, be applied 
to these activities which are congenital and which «are also: 
relatively definite: the term ‘instinct ” being reserved for 
the subjective and aflective condition of the performance of in- 
stinetive activities. © Where the definiteness is the result of indi- 
vidual aequisitien the term ‘instinctive ” should not be applied. 
though it is so used by Prof. Wundt and others, | The modern. 
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controversy as to the inheritance of acquired characters seems to 
render insistence on the congenital element advisable. Un- 
doubtedly there is an inherited tendency to imitation ; but from 
the nature of the case, the activity performed through imitation 
is not congenitally definite. 

With Mr. Marshall’s statements concerning impulse | cannot 
agree. If we say in common speech that ** the instinct to stnke 
is held in check,” we also say that the impulse to strike is held in 
check, The control of our lower impulses is an impertant part 
of our moral jife : but the contention that the impulses are ** pro- 
duced by the inhibition,” is open to serious criticism. 

Tuk WRITER OF THE NOTE, 
Wie NIE NGCAIALIONS al FAL PYRAMIDS 
4 
OLVERA 11 GN 
EW sources have supplied more facts for the study 
of anthropology than the Egyptian tombs. and the 


most important necropolis of Egypt is situated south- 
cast of Cairo, close to the remains of ancient Memphis, 


Fie. r. Pectoral belonging to Usertsen PL. (Found Mich 3, 1894.) 


This stretches from the village of 
ANbou-Roash on the north to 
that of Meédiim on the south, 
about a distance of twenty-five 
miles, 

To the south, and at the end 
of the great chain of pyramids, 
are those of Dahshir, of which 
fonr are of stone and two of 
brick. Up till 1892 the history 
of two of these still remained to 
he unravelled, but in that year 
a large party of exeavators, 
headed by M. de Morgan, set 
out, and succeeded in opening 
up both these pyramids, It is 
to this interesting work we wish 
to draw attention, for it: marks 
animportant step in Egyptology, 
indicating some of the earliest 
applications of science m one 
alirection known to us, while 
ancient art is at the same time 
Wustrated, M. de Morgan has 
recently given an account of 
his explorations in Le Vovde 
Moderne, and we are indebted 
to the courtesy of the Editor of 
that magazine for the illustra- 
tions of the finds. 

The two pyramids are of 
rick, and covered with a Fic. 2. 


NOs ARO, Wort, 


Pectoral belonging to Amen-em-hac TLL, 


layer of limestone ; cach one was surrounded by a brick 
wall, which showed the lin of land reserved for the use 
of the royal family. ound this was an avenue, left out 
of respect to the descendant: of the gods ; then came the 
tombs of the great people connected with the court. 
From inscriptions found, therc is every reason to believe 
that these two pyramids belonged to Usertsen 111. and 
Amen-em-hat 111., both of the Twelfth Dynasty. On the 
north side of the more northerly one are the tonibs of 
some princesses, four amon, them more important than 
the rest. 

These tombshave been plundered, for, owing tothe Eyyp- 
tian custom of burying jewels with their dead, the pyranu 
have ever been a favourite resort of robbers ; and thus 
is that some of the tomb: are in great disorder, which 
causes much hindrance to the scientific research now beiny 
carried on, more especially as many documents have been 
earried away. Still, the plunderers have not stripped them 
entirely, and the remaining documents and treasures have 
been a most important clue to finding out the dates of the 
pyramids and the history of the people they entomb. 

Yhis spoliation of the tombs, continued by each succes 
sive generation, was not stopped till the celebrated 
Mariette founded the “Service for the Conservation of 
Monuments in Egypt.” ; 

Amongst the most interesting and perfect pieces of 
jewellery found are three pectorals. They were found in 
the princesses’'tomb, and had been hidden in the soil in 
order, no doubt, to deecive the plunderers. 

Fig. 1, the first one unearthed, has in the centre the 
cartouch of Usertsen 11., held by two hawks, which bear 
the crown of Lower and Upper Egypt. The signs of the 
eartouch are made of cornelian, lapis-lazuli, and turquoise. 
set in yold; the other ngures are likewise set with 
precious stones. The other two pectorals are similarly 
executed. The first Fig. 2) represents two men, each 
in the act of striking with a club an Asiatic captive who 
they are holding by the hair, In the centre is the 
double cartouch of the king, and on each side the 
emblem of life. out of which protrude two arms holding 
a flabellum. Above them all is an eagle with outspread 


| 


‘(Pound Murch 5, 1894.) 
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ang in its chiws the symbols of eternal hfe and 


y. The second one Fig. 3 has similarly an 
with ¢ gread wings, and beneath it is the 


h of Usertsen I]t. Vo the right and left is a 
ith the head of wzhawk, on whichare the feather~ 

ion; cach is standing on a captive. whilst in front 
of cach kneels an interceding Asiatic prisoner. 

‘Yhe workmanship of these jewels is wonderful. The 
pertection with which the precious stones are set, and, 
moreover, the delicacy and freshnes> of the whole, makes 
1. hard to believe them tive thousand years old. The 
work shows how far science dates buck, and is evidence 
that in the case of the Egyptians, the further we look 
back, the hisher we find their culture. 

it t~ a curious fact that when we compare these jewels 
those of « later period, we should tind them far 
ate » workmanship ; bnt so it is, for those of the 
r the Ramessids ure but an imperfect edition of the 
ancient ones, not nearly so artistic, nor yet so well 
on 


n the excavations were continued, five large barges 
were broupht to light; it was not till the work had 


a some time that the royal apartments were found, 
s were they hidden. 

pyramid of the south is the most southerly royal 
n n of the Memphite necropolts. “Vraces are sull 
u found of a wall round it, and similarly situated as 


Ut princesses: tombs at the pyramid of the north ; here, 
too we tind a callery of twelve vaults or tombs. of which 
y tWo contain mnminimics, one bem se King Ra-Fou-.\b. 
other .« princess, Qucen Noub-llotep 


the k sarcophagus ts a small chamber, in 

\ Creat nuty of broken vases and chests, and 

areat wooden tabernacle was a statue of the fowd/, 

0 ¢ deve csed cha. 4. painted grey. representing 

noof flteenoor sixteen.  Ttts made of hare 

ko and is admirably dones every musele 

‘ yrfeethy plined. and specialists have certs 

! : Htasa fine preee of Keyptian sculpture, 

! fear jood specumens Ihave descended to 

we endeavoured to classify whit 

! , tain schools, but this i seareely 

u thas been collected, i 

! rthe princesses tomb ts about 13 ft 

«le \ aovauted brick prossage, which 

+ all Ns ows Suspected, the 

" ’ vault Din, a Hagestone, 

o Ie of embalmed meat. and 

1a one i 5 Ww things 
N¢ 
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peitaining to the toilet. No inscriptions were found until 
the flagstone was removed, and a coffin brought to light 
on which were many texts relating to the name and tithe of 
the princess. As this tomb is so similar to that of King 
Ra-Fou-Ab, and ts se closely situated, it is supposed that 
the princess was his wife : but nothing has been found to 
connrm her marriage with him. 


Starot ef de 


fthe King Ra-boue Ah, 


CE ound April ih, 14d 


Mthough a great deal has been done, it will require 
niiny seus of hard work te open up all the tambs tn the 
Dahshtr necropolis; but general interest has new been 


wwoakened, thanks to these whoa have been the means of 


mtking us acquainted with the preceeding facts : the results 
of future aetion will be followed by muny. 
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Prove. Corne, the Vice-President of the Varis Academy of 
Sciences, is now in England, and will deliver the discourse at 
the Royal Institution to-morrow evening. On Tuesday evening 
he was entertained by the members of the Athenwun Club who 
ate memliers of the Institut de France, either as .\ssociates or 
There were present. representing the 
Académie des Sciences, Lord Kelvin (.\ssociate), Sir HH. 
Gilbert, Mr. Iluggins, Mr. Lockyer, .Admiral Sir G. EL. 
Kichards, and Mr. Sylvester (Correspondants) ; representing the 
Sir J. Evans and Sir E. Maunde 


Corresponidlants, 


Académie des Inscriptions, 
Thompson ; representing the Académie des Beaux Arts, Mr. 
Ilerkamer. Letters of regret for unavoidable absence were read 
from Mr. Frankland and Sir Joseph Lister. -\ssociates af the 
Academie des Sciences : and Sir J. Hooker, Lord Rayleigh, Sir 
A. Geikie, Dr. Williamson, and Sir 11. Roscoe, Correspondants ¢ 
Académie des Beaux Arts, Sir J. Millais, Mr. Alma-Tadema, 
Sir i. Burne-Jones; .\cadémie des Sciences Morales et Voli- 


Bigieomeire Goschen, Mr. Bryce. Air. Vecky, and Sir b. 
Pe tlack. 


Ma. JILRBERT SPENCER has been created by the German 
}inperor a foreign Knight of the Order Vour le Meérite. Another 
mark of the esteem in which he is helt] is his election as an 
Honorary Member of the Vienna Academy of Sciences. 


Sik ARCHIBALD GEIKIE has just been elected a Correspond- 
ing Member of the same Academy. 


Is,. BackLtnp has been appointed Prector of the ful- 
hove Observatory, and Dr. Hermann Struve will succeed the 
ee os GS 1. 
Ol servatory. 


W. Peters as Director of the Kimigsherg 


1) is noted in Seveace that Deputy Surgeon-General J. 3. 
Illi ags will shortly leave the Wrmy Medical Museum, of which he 
is ctriter, and the Library of the Surgeon-General’s Office, of 
wath he is librarian, having accepted the chair of Hygiene 
ty the University of Pennsylvania. Dr. Billings hopes to com- 
plete his work on the final volume of the great Indes Catalogue 
hetore his retirement. 


PD fomx ANrioxy, whose name is familiar to many 
Workers in microscopy, died at Birmingham on Monday. at 
eighty-one years of age. 


Tut. death is announced of Prof. Franz Ernst Neumann, 
HWonerary Vresident of the [hysikalisch-Okonomische Gescll- 
schivtt at Nonigsberg. Prof. Neumann died on May 23 al the 
edyarved age of ninety-seven, having been born September 11, 
OS He was eminent in the department of mathematical 
‘Vys)s, and was elected a foreign member of the Royal Society of 


| 
Wei 1862.1 


\ oN. other deaths of scientific men abroad, we notice that of 
Ti Jobn Byron, well-known for his bacteriological researches. 
HW was bactericdogist in the Loomis Laboratory, and lecturer on 
be cnielegy in the University Medical School of New York. 
Th byron is believed to have contracted the disease of which 
he died, hy inhaling tibercle bacilli while carrying out some 
experipents, The deaths 
at Berlin: Dr. I. 
Brtwher-General 


are also announced of Dr. ©. 
RemlT. Miller, the zoologist, at Basel: and 
Charles Sutherland, formerly 


Genel of the United States Army, at Washington, 


Surgeon 


Vitt Varveian Oration will be delivered at Edinburgh on 
Jum 28. by Dr. Vellowlees. 


Vit. Seeretary of State for the Wome Department has 
req tested the following genUemen to inquire into and report on 
Ue manufacture, filling, and use of gas cylinders: - Trof. C. V. 
Begs. Prof, 1, B. Dixon, Dr. A. Dupré. the Rev. FL J. Smith, 
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and Prof. W. C. UVawin. 
Othce, will act as <ceretary. 


Mr. Robert F. Reynard, of the Home 


sAcTise under the Wild Birds Protection .\ct, rS94, notice has 
heen given by the Ilome Secretary, that the taking or destroying of 
the eggs of the ** barn owl, brown or wood owl, long-cared owl. 
short-eared ow], common buzzard, merlin, kestrel, goldfinch, 
black-headed gull, peregrine falcon, kingtisher, detterel, raven, 
heron, bittern, woodeock, dipper or water ouzel, and golden 
plover.” is prohibited in any part of the county of Westmar- 
land. 


THE preliminary programme for the sixty-third annual 
meeting of the British Medical Association, to he held in London 
from July 30 to August 2, is given in the Arztish Wedical 
Journal, The President, Sir J. Russell Reynolds, will deliver 
his address on July 30. The Address in Medicine will be de- 
livered by Sir Wilham Broadbent on the following day. Mr. 
Jenathan Hutchinson. I.1R.S., will give the Address in Sargery 
on Thursday, August 1, and the Address in Physiology will be 
given by Prof. FP. A. Schafer at the concluding meeting on 
August 2. 


Ai the annual general meeting of the Institution of Civil 
Engineers, held last week, Sir 1. Baker was elected President, 
iptel Aire, |f, WWeilte Tamiy, (sikh. Wis, WSS WL ieee, (ka. Sie 
Douglas Fox, and Mr. James Mansergh Vice-Presidents. The 
members of the Council are Dr. W. Anderson, Mr. Alex. R. 
Binnie. Mr. W. RK. Galbraith, Mr. J. 11. Greathead, Mr. J.C. 
Tiawkshaw. Mr. C. Tlawksley, Dr. John Llopkinson, Dr. \lex- 
B. W. Kennedy. Sir G. 1. Molesworth, Sir Andrew Noble, Sir 
ike ls Igsth aot 88a serena, ain, 1B AN, ical, Baie We TINS 
White, and Sir Le. Leader Williams. 


We have received from Dr. PL Bergholz, Director of the 
Meteorological Observatory at Bremen, the results of the hourly 
observations made during the year 1894, with rainfall values 
obtained from: four stations in the suburbs. This observatory 
forms part of the regular German meteorological service, and 
the results are therefore given in the form recommended by re- 
cent congresses > but in addition to the prescribed observations 
the work contains other valuable information, e.g. phenological 
observations. and the dates of freezing and clearing of the Weser 
since 1818. This table shows that the most prolonged frosts 
during that period were in 1$4.4-5, 1846-7, 1857-8, and 1870-1. 
In each case the Weser was frozen over for two months or up- 
We observe, however, that the publication of the data 
is to he discontinued, as that river is now kept free for navigation 
by artificial means. .\ graphicat representation of the principal 
meteorological results gives a ready means of comparing the 
characteristics of the ditterent months. 


wards. 


Tor Egyptian Government have published an important 
paper on the climate of Cairo and Alexandria, based on observa- 
Gons taken between 1S$6 and 1890, and discussed ly Dr. Engel, 
chief of the Statistical Service. 
tables and diagrams, together with introductery text. from which 


The work contains a number of 
we extracta few af the results obtained. At Cairo, the mean 


annual temperature for the five years was 70 ‘3. the absolute 


imanimund being 1rS °2 on June 13, 1830, and the lowest 33 °S 
on January 1, rs90. “Phe average yearly mumber of rainy days 
Was twenty-four, and the amount 12 inch only. .\t Alexandria 
the mean temperature Was 6S °5, the abschute maximum being 
100°, on May 10, 1880, and the minimum 43°°9, on January 22. 
t8so. Phe average number of rainy days way forty, and the 
amount $*2 inches. The principal dificrence in the climate of 
the two places consists iit the diurnal and seasonal variations of 
temperature, Catro is mach the hotter of the (vo places in 
summer, but cooler than Alexandria in the winter; and the 
differences in the extreme temperaties are much greater at 


TA 
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Cairo, both as regards days and -easons. Kelative humidity 
vanes much more at Cairo than at Alexandria. but it is much 
lower at Cairo in summer, anda little higher in winter than at 
Alexandria; while, on the contrary, the absolute humidity varies 
much mare at .\lexandria, being very high in summer and con- 
siderably greater than at Cairo. Both places enjoy a large 
amount of sunshine, but fog occurs occasionally, more particu- 
larly at Caire in the early morning. 


A Mosr important contribution to the study of the formation 
of dolomite is made hy M. C. Klement, in the AudZ. Sov. Belge 
Géol. Paléontal. et Hydrol. — Sfver describing the history of 
theories of dolomite, the author cally attention to the frequent 
occurrence of dolomite in the form of coral-reefs, as observed by 
Dupont in the Devenian, by Richthofen and Mojsisovics in the 
Trias, and by Dana in the recent raised reefs of Metia in the 
Vacine. He points out that while in the chemical experiments | 
that have heen made with a view of dolomitising carbonate of 
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lime, adie has always been operated on, the substance of coral 
has been shown by Sorby to be probably aragontte. The author 
has therefore carried ont a large series of experiments on the 
action of the constituents of sea-water (particularly magnesium 
slphate) on aragonite, the results of which are given at full 
length. rom these he finds (1) that a solution of magnesium 
sulphate, in the presence of sadium chloride, and at a tempera- 
tire af 60 C. or more, decomposes aragonite with formation of 
amagnesium carbonate the exact composition of which is difficult 
to determine, owing to the impossibility of isolating it from the 
residual aragonite : (2) that (his action increases with the #7s 
of temperature, and with the once mtration of the solution, and is 
greatly diminished by the absence of sodium chloride z (3) that 
recent coral is attacked by magnesium sulphate just as mineral 
aragonite is; and (4) that the lagoons of modern coral-reefs afford 
all the conditions of temperature, saturation, Xc., necessary for 
the production of magnesium carbonate in the manner of his 
experiments. 


While recognising, therefore, thatdolomites may 
have been formed in more ways than one, VM. Klement concludes 
that one of the most usual ways of formation of dolomite in 
nature has been the action of heated and concentrated sea-water 
in coral-layoons on the aragonite of coral and other skeletons, 
with formation of carbonate ofimaynesium, which is subsequently, 
perhaps after solidification of the rock. with the remaining car- 
yonate of calcium, converted into massive dolomite. 


Jat dast number of Modern MVMetiiine and Bacteriological 
Aerie is of exceptional interest, inasmuch as it contains an 
orginal article by Prof. Metchnikoff, of the Pasteur Institnte, on 
“the extracellular destruction of bacteria in the organism.” 
This article is really a critical conmment npen some of the 
conclusions deduced by Dr. Vfeiffer tron his experiments on the 
destruction of cholera vibrios in the peritoneal cavity of guinca- 
Ps. Dr. Pfeiffer observed this destruction of cholera vibrios 
when the latter 
scecivated against this gern, andl alse in the ease of unpratecterd 


were intradueed inte animals previeusly 


iwaly when the vibrios were injected together with a small 
In both cases Dr. 
foitier found that they were hestroyed auf the cells im the 


eae nity of senim from vaccinated animals. 


nitoneal Miad, and he believes that this batteria-hilling fluid is 

reed by the cellular clements in consequence af a special 
exatanon produced by the injection af cholera vibes, and 
Phat the imegemty acquired by guinea-pigs is independent af 
Aeyrocy tow, Prof. Metebnikoft, howeser, regards this as an 
eyitede in the hate between bacteria and phagarytes, and 
aint, on evidence supported by experiments, that the 
leucocyte cecrete this Ineteria-killing thad whilst ondergoing 
of degeneration due to the injection of [feiffer’s 


pantie af vibries, serum, ace broth, 


al pene 
That although unable 
to englf the vibrio®, they are able still te destroy them by their 
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secretions. . Metchnikoff points out that if before introducing 
the vibrie-mixture, a few cubic centimetres of broth be injected 
into the peritoneal cavity, the leucocytes will gather together in 
great force after a few hours, and if the vibrio-miature be then 
the cholera 
bacteria are more rapidly destroyed by this process of intra- 
phagocytosis than hy the extra-cellular destruction produced by 
the conditions of Pfeiffer’s experiments. The mechanism of 
inmmunity is surrounded with so many complicated problems 


introduced, phagocytosis does take place, and 


that the search for its solution, whilst one of the most interesting 
tasks atiorded hy the developments of bacteriology, must sull 
remain one of the most puzzling and ditheult. 


Tb current number of the Journal de Physique contains an 
important paper by M. P. Curie on the magnetic properties of 
bodies at different temperatures. The author has examined the 
magnetic properties of a number of substances in fields of from 
25 to 1350 C.G.S. units, and in some cases for temperatures 
from 15° to 1370° C. ‘The body under observation was generally 
in the form ofa coarse powder, and was enclosed ina glass bulb, 
which was placed in a non-uniform magnetic field produced hy 
two clectro-magnets. The force acting on the body was 
measured hy means of the torsion of a wire. For the purposes 
of heating the glass bulb was surrounded by a fine clay jacket, 
and this latter was 
was passed, the temperature being measured hy means of a 


heated by a wire in which an electric current 


thermo-electric junction. In the ease of diamagnetic bedies, with 
the exception of bismuth and antimony, the author finds that 
temperature has practically no effect on their magnetic pro- 
perties. Fusion and allotropic modification also seem to pro- 
duce no effect, so that the magnetic properties of a body scem 


to depend net on the arrangement, but rather on the 
nature of the molecules of the hedy. Selenium, however, is 
an exception, for in this case the susceptibility is about 3 or 4 


per cent. smaller in absolute value in the liquid than in the solid 
Vhosphorus is another exception, fer the suscepubility 
of the different allotropic modifications are slightly different. 


state, 


The susceptibility of bismuth increases with rise of temperature, 
according toa straight line law, up to the melting-point, where 
there isa sudden rise. The susceptibility of melted bismuth is 
independent of temperature, and is very nearly 0, Observations 
made on oxygen show that the coefficient (IX), which, when 
multiplied into the streneth of the magnetic field, gives the 
magnetic moment of the body per unit mass (the author calls 
this the coefficient of specific magnetisation), is independent of 
the pressure, and is between 207 and 4§0 inversely proportional 
to the absolute temperature, In the ease of sulutions of para- 
magnetic salts, his also found to vary inversely as the absolute 


temperature ¢ thus supporting the observations of Wiedemann and 
Wiessner on this subject. Glass when cold is generally feebly dia- 
Inagnetic ; when heated, however. it heeames much more strongly 
diamagnetic. The rate of increase of the diamagnetism decreases 
as the temperature rises; above 300 C. no further change takes 
place. “The author considers these changes to be due to the 
fact that glass consists chiefly of a diamagnetic substance, the 
properties of which remain unaltered when the temperature 
mses, and af a small quantity of a relatively strongly para- 
Magnetic substance, the para-magnetism of which deercases as 
the temperature rises. 

Missks. Gr ored. Tt te ysu Sox will shortly publish “The 
by Mr. Vibert I. Calvert. This 
hook is designed to form a companion volume to Mr. Calvert's 
co alitne 


progress of mantime and land exploration fiem: the period of 


Lapluration of Australia,” 


work, Discovery of Australia,” and will trace the 


Captain Cook, up te recent times, 
ACERANSTVTION, by Mr, WL T Basten, i. announced of \an 


Henrek’s important treatise an the Diatomacec. TC will eontain 
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about 2000 figures, illustrating every known genus of diatoms, 
and every species found in the North Sea and countries bordering 
it, ineluding Great Britain. 


THE second edition of ‘* Klements of Marine Surveying,” by 
the Rev. J. L. Robinson, lately published by Messrs. Macmillan 
and Co,, contains several very useful additions and improve- 
ments. Young marine surveyors will find the volume au 
excellent aid to the study of the theoretical side of their pro- 
fession, and would do well to include it in their outfit. 


PARTICULARS of editions of Gilbert White's ‘* Natural 
History and Antiquities of Selborne ~ have been compiled by Mr. 
Edward A. Martin, for the Selborne Society. Since the original 
edition was published in 1789, twenty-three other editions have 
appeared. The list compiled by Mr. Martin, gives the dates of 
the various editions, publishers, printers, editors, number of 
pages, and general description. 


Tue annual report of the Royal Botanic Gardens, Trinidad, 
for the year 1894, compiled hy the Superintendent, Mr. J. 1. 
Hart, furnishes evidence of the practical value of these colonial 
botanic gardens, and of their relation with the central institution 
at Kew. Under the Economic Section, information is given of 
the growth in the island of the sugar-cane, cacao, cofiee, yam, 
gambier, vanilla, the Brazil nut, and cola, and of the principal 
enemies of these crops, and the best mode of combating then. 


Wer have received Part i. of ‘* The Flowering Plants and 
Ferns of New South Wales,” with especial reference to their 
ceonomic value, by Mr. J. H. Maiden, assisted by Mr, W. 5. 
Campbell, and issued under the authority of the Department of 
Mines and Agriculture for New South Wales. The present 
part contains descriptions and coloured drawings of four species— 
Telopea spectosisstmta, Eucalyptus corynuibosa, sActinatus helianth?, 
and deacea glaucescens. It is intended in this way te illustrate 
the principal flowering plants and ferns of the colony. 


Tite additions to the Zoological Society’s Gardens during the 
past week include a Panolia Deer (Cervus efd7, §) from Hainan, 
jresented by Mr. Julius Neumann; a Ruddy ichneumon ; 
(Frerpestes smeéthiz) from india, presented by the Marl of 
Hopetoun: a Spotted Ichneumon (Herfestes nepalenszs) from 
India, presented by Mrs. Thompson ; a Rosy-faced Love-Bird 
(.ivapfornis pullaria from West Africa, presented hy Mr. Cecil 
M. Bevan :a Rufescent Snake (Lefledira rufesccis) from South 
Africa, presented by Mr. J. E. Matcham; a Spiny Tree 
Porcupine (SpAziuguries spinosius) from Peru, a Blossom-headed 
Varrakeet (Padcornis cyanocephalz) from India, two Tuberculated 
Iguanas (Zgvana tubercetlata) from South America, deposited ; 
two Guira Cuckoos (Guira pirirgea) from Vara, purchased :a 
Japanese Deer (Ceres stka, 9), born in the Gardens. 


OUR ASTRONOMICAL COLUILN. 


THE Mormon of THE SoLraR SysTEM.—The methods 
elaborated by Argelander and Airy for the numerical solution of 
this problem have been followed with more or less variation by 
a host of investigators. Asa rule the deviations in method have 
involved matters of detail rather than any fresh departure. 
Various suppositions have been made as to the motions of the 
stirs themselves (szotes feceffares): that the magnitude and 
direction of these motions have no connection with position, or 
that, in general, all these motions take place with the same angular 
velocity parallel to the galactic circle. Stars may be grouped 
according to their brilianey, or the amount of their proper 
motion, or they may be arranged with more or less ingenuity 
according to their apparent position; but when the final equa- 
lions are solved, the results are found to be fairly accordant. 
This fact has been recently demonstrated by M. Pannekock, 
w ho, to vary the problem as much as possible, has based his 
investigations on the type of spectrum presented by the star. 
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The zone from which the stars are selected is somewhat limited, 
being restricted to o°— 20’ of declination, the spectra of which 
have been observed at Potsdam. The stars have been divided 
into four groups, according 16 the amount of the proper motion, 
with the following results ; - 


Stars of the First Type. 


No. of Centennial Position of apex. 
stirs. proper motion, R.A. (4). Declination (6). 
I 6 2a. 322°S419°2 Oo AF Iy7 +70 
Ws 2 OC} 6 BSS 5 AGL eee ay paotenitaenie 
TIL. Le Ghesl 4 apaties (el SENG Gers 
in HS 5 BOP 5 BG Waele —_ “aaa teae/s 


Stars of the Second Type. 


Tis Ws Bey _ BplWGse G9 og = widasted 
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The result derived from stars of small proper motion 


of either the first or second type of spectra is scarcely 
accordant with previous investigations. The Right Ascension 
of the one and the Declination of the other are sensibly 
different from results involving larger numbers of stars. The 
author remarks, however, that all the values in R.A. can 
be rendered jess discordant by an increase in the constant of 
precession of +0”-or, and in Declination by assuming a constant 
negative error in the proper motions'themselves. Here we have 
again evidence that no rearrangement of groups materially alters 
the position assigned for the apex of the sun’s way; but when 
processes sensibly different in their conception are employed, 
the accordance in the results is not so gratifying. For instance, 
the attempt to determine the position of the apex from Vogel's 
measurements of the motion of stars in the line of sight led to 
either of the two results, according to the method of * weighting” 
employed. 


he it. 
a . 206°: +12°0 * 159°7+20°2 
CY F + 45°9 9°2 ‘ + go‘otI4’'3 


llere, if the Declination be fairly satisfactory, the Right 
Ascension is hopelessly discordant. On the other hand, Dr. 
Kobold’s treatment of the problem according to the graphical 
method suggested by Bessel, a method which does not easily 
lend itself to numerical treatment, gives a fairly satisfactory 
result in k.A., but the Declination will scarcely be accepted. 
The position assigned to the apex by this method is a = 266°°5 > 
6 -— 3°71. This result is based on 1425 stars, and ought to be- 
entitled to considerable weight if it could he satisfactorily 
demonstrated that all ambiguity, which arises from the definition 
of the poles of the great circles in which the proper motions take 
place, had been satisfactorily removed, This question is still 
sub judice, and while distinct methods give conflicting results, it 
is not wise to insist too strictly on the direetion of the motion of 
the solar system. 


THe ROTATION or MAks. Among numerous observations of 
the planet Mars during the last opposition, Mr. Percival Lowell 
gave his attention to the measurement of the longitudes of some 
of the more conspicuous markings. The observations covered 
36 points in all, and were made with a power of 440 on the 
18-inch refractor of the Lowell Observatory. The first fact that 
emerged from the observations was that all the longitudes as 
given in Marth’s ephemeris were affected by a systematic error 
of about 5°; or, in other words, the Martian features were 
retarded by about twenty minutes as compared with the com- 
puted times. The cause suggested for the discrepancy between 
the caleulated and observed positions is that the reevived time of 
rotation of the planet is a trifle too small, and that the longitudes 
are consequently falling slowly behind their predicted times of 
meridian passage. 

A somewhat similar discrepancy appears to have been noted 
by Prof. Keeler in 1892, who ascribed it partially to the constant 
error in estimating the position of the diameter of a large disc 
(Astrophysical Journal, May). 


Tih SUN's STELLAR MAGNITUDE.—A new method of com- 
puting this important constant, being the number representing the 
sun’s brightness on the scalein which the magnitudes of stars are 
represented, has been employed hy Mr. Gore (Avowdledge, Tune). 
Taking one of the outer planets, the known size and distance 
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creole us to determine the fraction of the sun's aght which it 
receives, and correcting for the albedo, it is easy to calculate the 

rightness of the sun in terms of that of the planet. the exact 
’cllar magnitude of which can be found by direct measurement. 
Thus. Mr. Gore finds that the apparent diameter of Mars in 
position, as seen from the sun, is 6 717. so that the area of the 
disc is 20°9 square seconds. Dividing the number of square 
seconds in a hemisphere by the latter, it is found that if the 
surlace of Mars were a perfect reflector, the sun as scen from 
Mars would be 8,940,450,000 times brighter than Mars appears 
tous When in opposition. 

According to Zolner, the reflecting power of Mars is only 
02072, su that the previous number must be raised to 
33.459.709.000.  Vhis, hawever, is for mean distance 175237. 50 
that when reduced to the earth’s distance (by multiplying by the 
square of 0°5237). we vet the light of the sun as seen from the 
earth to he a,174.005,35§ times the light of Mars when in 
oppesinen : thts number, on the basis of a light ratio uf 2°512 
corresponding te a difference of 1 magnity le, represents 24°9 
magnitudes. Vrof. Pichering’s photometric measurements show 
that the stellar magnitude of Mars at mean opposition is 2°25, 
so that the deduced stellar magnitude of the sun is - 27°15. 
Similar calculadions from the data relating to Jupiter give a value 
Mo- 27717. and from Saturn - 27711. Though agreeing so 
remarkably among themselves. these new vaines differ very con- 
siderably from the value hitherto adopted, namely - 2575. The 
new value, however. receives confirmation in the fact that it is 
very nearly equal to the magnitude which @ Centauri would 
assume if it were brought tothe sun's distance from the earth, 
suming the parallax to be o%76, the spectrum of this star 
resembling the spectrum of the sun. 


THE GREENWICH OBSERTATOR Y. 
“TUT Report of the Astronomer Royal to the Board of 
Visitors of the Kayal Observatory, Greenwich, was read at 
the annual visitation on Saturday. .\ few of the developments 
nade during the year covered by the report, and some observa- 
tions of interest, are referred to in the subjoined extracts. 
Provision has been made in the Navy I.stimates fea the erec- 
tien in Greenwich Park of a maunetic pavihon for absolute 
determinations of the magnetic elements, and the plans are new 
wing prepared) in the Director of Works Department. Tt is 
proposed to establish this station in the immediate neighbour- 
hood of the Observatery, and at such a distance that there 
sould be no suspicion of disturbance from the ivon in’ the 
holdings. 
WokR With Peauarorkrars, 


Vhe tliat and crown dises for the new photographie telescope 
of 20 inches aperture, the gift of Sir Henry Thompson. have 
heen reecived at the Olwervatory, “The details of the design for 
the mounting have been carefully worked out. and god progress 
has been made with the mechanical work. 

The 25 inch refractor has been in use threngheut the year, and 
is quitesatisfactory. Tt moves casily in R.A. and) Dechnation. 
the new slaw motion serews work Siccessfully. the water clock 
in general drives Wo with great precision, find the performance ot 
the ubjcet glass under good atmospheric conditions i admirable. 
Various ingaresements in the accessories af the instrument have 

wen Carried ont in the past year. ON spectroscape specially 
@lapted to photagriphy, for use with this refractor, is being 
wole, 

Vierafueter Meastres af sixty three demble stars have been 

ben 27 of these the distace af the components was under 
fo ding3it was o's or under, ‘The most remarkable of 


por qoseres are these of « Pepasi (A aban, ‘The components 
f bo Ser thenysh auly och apart, were distinc ly separated 
Wien preven of 1030, 
Me ree ftp prosstions Gf satellites a Vas near clongdtion 
' ‘ Mweempehts. Several atlempts wer alse made to 
Heer beaters fifth eatelbre, but the resalts obtained: were 
tewe relat \ eee oef inewsures of the polar and eqvatarnt 
treet fot cud bas satellites Was ade, | Measures of 
wv dive rent Sorte ae) bit riops aind the postions af the 
Wiltes hewe abe cen nmeleoand ere bang esntintied, 
NAM toe Tom eep ie comet orn 395 plates, with a tedal of 
150 mor, Wave beghtaoen. Cf these, 2 hive een re- 
aie fer Wri ree , at peemully degpert pilates: 
lea the retwele wee aetad. rly print Te he abe the Pnapes 
Mar 133m, Mot. 52| 
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Were too faint to show oth magnitude stars with a twenty--cconds 
exposure : for faults in development ; for mistakes of setting ; and 
for miscellaneous defects. It is hoped chat a much smaller 
number of plates will need to be rejected in future for these causes, 

The total number of celestial fields photographed since the 
commencement of work for the chart is 422, and the total 
number of fields photographed for the catalogne is 017. Only 
half as many fields for the chart and catalogue have been 
photographed this year as during last year. This is due partly to 
the unfavourable weather, and partly to the telescope being out 
of use for two months while che shutter of the dome was being 
repaired, 


SVECTROSCOING AND TPELMOGRAPHIC OBSERV VLIONS. 


Since 1894 December 19, when the spectroscope was brought 
into adjustment, 98 measures have heen made of the disphice- 
ment of the F line in the spectra of 13 stars,and 16 of the 4 line 
in the spectra of four stars. Some experiments have also been 
made in photographing stellar spectra. te give data as to the 
work to he done with the new photographic spectroscope. 

Photographs of the sun were taken with the Dallaseyer photo- 
heliograph on 199 days, and of these 375 have been selected tor 
preservation, besides 18 photographs with double images of the 
sun for determination of zero of position-angle. 

Vhe g-inch photographic telescope presented by Sir Henry 
Thompson, which has been mounted on the Tassel! equatorial, 
Was alse in regular use as a photohehiegraph up te Vetaber 13, 
when the progress of the building operations prevented its 
further use. hotegraphs of the sun had been obtained with it 
by that time on So days, of which 121 have heen selected: for 
preservation. In all, with one photobeliograph or the other. a 
record of the state of the solar surface has heen secured on 213 
days during the year. 

Vhe mean daily spotted area of the sun was only slightly 
smaller in rSo4 than in 1893. the marked falling off in the sprung 
of 1S9g noted in the last report being followed by an inerease 
during the summer months. The number of sum-apats was 
greater than in tSa3. ‘Uhe spring of this year has shown a 
decline beth in the number and area of spots. 


Mae ntric OBSERVATIONS, 


The variations of magnetic declination, horizonmu 1orce 
and vertical foree, and of earth currents have been registered 
photographically, and accompanying eye observations af 
absolute declination, herizental force, and dip, have Teen 
made as in former years. Tnereased magnetic activity was 
shawn in the year tSog, and great disturbances occurred on 
July 20 and August 20: the spotof light at the vertical torce 
magnet, on the fonner date, and the spots of light: of the han- 
zontal force and vertical force magnets, on the latter, having 
passed beyond the range of the registering: sheets for some hours, 
In July and August the disturbances in the carth-current 
registers caused by the South London Electric Railway showed 
A yreat increase, which is presumably due to the experiments 
then heing made in the use of motors on the carriages of he 
railway instead of separate locomotives. 

The follwing: are the principal aesults for the magne ie 
clements for r89.y : 


Mean declination. . 0... (7 ee Mest. 

{ 379661 (in British units). 

[S287 (in inetric units). 
67° to" 5" (ly o-inch needles). 
67 17) 8! (by b-inch needles), 
67 18!) 43° (hy 3-inch needles). 


Viean horvontal force 


Mean lips 


In the year tSeg there were ten days of great magnetic slis- 
turbance and thirteen ather days of lesser disturbanee, “Tracings 
of the photegcaphie curves forall of these days are being made, 
avd will be published in the annual volume according t+ the 
arrangements made with M. Maseart. Vhe ealewation of duanal 
Inequathties firaa five typical quict days in cach month has been 
comiimned, 


ATP Pho kotOnde UP GUUSEARY AV ETONS, 


‘The repistertin of atmospheric pressure, temperature of the 
aivoand cf csapotation, pressure and velocity of the wind, 
nunfall, sunshine. and atmospheric electricity has heen con: 
tinvously mambtuned, except that during the winter the reuister 
at atwespherte clecuicity was intermmpted during the grester 
partof Tetanary by treceing af the water in the exit pipe. 


~ 
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The mean temperature of the year S94 was 49°°9, heing 0°°5 
above the average for the fifty years 1841-1890. The severe frost 
which set in on December 30, and continued with slight inter- 
mission until March 9, was the most remarkable meteorological 
feature of the year. The cold wave, defined as the period during 
which the mean deily temperature was below the average, ex- 
tended from 1894 lecember 30 to 1895 March 9, with a break 
from January 14 to 20. and on March 1, a period extending over 
seventy days in all. The total defect of mean daily temperature 
below the fifty years average during this period was 489°, or 
Pacuper day. . 

\ comparison with some of the coldest winters since 1541 1s 


given in the following table :— 
4 Total defect 


Number of mean daily 


Period of cold wave. f days. temperature. 
1845 Jan. 27—March 21 : : 34 443° 
1835 Jan. 10o—Feb. 24 : 40 NG 
fo,0 Dec. 21—1871 Feb. 3 - : 45 adel 
ISS6 Jan. 5—- March 18 : P FS 40s" 
ISgo Nov. 25. 1591 Jan. 22. 5 39 500° 
1894 Dec. 30—1895 March 9. a jo 489° 


The cold on the four days February 6. 7, Sand 9 was par- 
Aicularly severe. the mean temperature being ES°"6 ur 20°°5 beluw 
the average of the 50 years from 1841-1890, and there-is no 
other instance of four consecutive days since 1841 with so low a 
temperature. 

The lowest temperature recorded 
during {the winter was 67*9 on February 
$. the lowest temperature in February 
since 841, the next lowest being 77°7 on 
1845 Febmary 12. Lower temperatures 
have been registered twice since 1841. 
viz. 4° on rSg1 January 9 and 6°°6 on 
1867 January 5. The mean temperature 
throughont the whole of Febrmary was 
28"q, or 10°53 below the 50 years 
ierage. The mean in Febmary 1855 
Was 20°°2, 

The mean daily horizontal movement 
Wo the air in the twelve months ending 
TSo5 .\pril 30 was 283 miles, which is 
slightly above the average. The greatest 
movement was $67 miles on December 
ind the least 50 miles on August 30. 
The greatest pressure of the wind was 36 
Ths. on the sqnare foot on March 24. 
With a velocity of 56 miles in the honr. 
During the gale of December 22. the 
Greatest pressure recorded was 30 Ibs... 
wit a velocity uf 50 miles in cach of twa 
hours. 

The number of hours of bright sunshine 
recorded during the twelve months ending 
1595 April 30 by the Campbell-Stokes 
Instrument was 928 out of the 4454 hours during which the sun 
Was above the horizon, su that the mean proportion of sunshine 
for the year was 07208, constant sunshine being represented by 
tin the corresponding period for 1893-4. the number of 
hoiirs of sunshine was 1364, and the mean propartion of sun hine 
Wats 0° 306. 

The runtall in the year ending 1895 \pril 30 was 24°50 
Miches, which is very nearly the same as the average amount for 


the 3 years ES4t-1890, The number of days on which rain fell 
Wats UST. 


IGM, TEMBAIE) (COLE WURIEA MAE Ro PLOY 
“7 1 muscum founded to commemorate the World's Columbian 
Texposition at Chicago has reached a stage which enables 
es commence a series of publications designed ta present to 
the world the results of research conducted imder its auspices. 
Vhe first of this series is before us. and is devoted toan historical 
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Vee 
received the support of Prof. Gsomle, Director of the U.S. 
National Museum, Prof. Wilson. of the Smithsonian Institution, 
and other representative men. In the symmer of 1893. a number 
of the prominent citizens of Chicage resolved ‘to establish in 
Chicago a great museum that shall be a fitting memorial of the 
World’, Columbian E:xposition, and a permanent advantage and 
honour to the city.” The delicate and important tas :curing 
the funds necessary to carry the resvlution into effect was at once 
begun, but the appeal at first met with little response. A 
munificent gift from Mr. Field gave confidence in the assured 
prominence and success of the museum. Mr. G. VI. Pullman 
followed with a subscription of 100,000 dollars, and a like sum 
was contributed by Mr. Hl. N. [iginbotham.  VIrs. M.D. 
Sturgis gave 50.000 dollars, and a number of cther donations 
for various amounts were made, as well as Exposition stock 
having the approximate par value of 1.500,000 dollars. Wi 
these funds in hand, the museum committee felt justified in 
making extensive purchases, including the exhibits from Paraguay. 
Peru, Java, Samoa, the Hagenbeck collection, and the Ward 
collection of natural history, tor which a sum of 95.000 dollar, 
was paid. The new President of the museum, Mr. E. E. Ayer, 
presented the Ayer anthropological collection, valued at 100,000 
dollars, to the museum, and other donations of material followed. 
Many exhibits were purchased at the close of the Exposition. 
and these furnished the broad foundation npon which the present 
collections have been built. Great gaps in the continuity of 
separate subjects have thus been, to a large degree, obviated, until 


The Fistd Columbian Miure on, 


to-day, from one end of the inmvseum to the other, can be traced 
the story of nature and of man and his works. 

The collections illustrating geology in the museum are grouped 
into Systematic Geology and Lconomic Geology. In the former 
division there are about hive thousand pal.vontologiecal specimens, 
many of them especially instructive and valuable, and as many 
specimens of minerals. classified according to the chemical con- 
stitution of cach species. Vhe collection of meteorites in the 
same division includes several very large specimens, notably the 
meteoric stone from Phillips County. Nansas, weighing 1154 Ibs. : 
two masses weighing respectively 4o5 and 344 Ibs.. with several 
smaller ones from the meteorite of the Niowa County. Kansas : 
two masses weighing 1013 and 205 Jhs. respectively. and several 
smaller anes of the Cahon Diablo. Arizona, meteorite : about 
650 individual acrolites of the Winnebago County, Towa, fall. 
and many other specimens. Physical geography, structural and 
dynamical geology, and lithology are also well represented in 
the division of systematic geology, 

The collections of the division of Economic Geelogy were 
obtained through the Chief of the Department of Mines. Mining 


#eeommt of the movement that resulted in the establishment of « and Metallurgy of the World's Columbian Exposition, from ex- 


the museum. From this description we extract the following 
sketch of the carly history of the museum, and of the general 
character of the contents. 

The formation of a museunr ai Chicago, after the Columbian 
Typosition, was suggested by Prof Hutnam in 1rSgo, and 
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hibits made in that exposition, Being designed to illustrate the 
practical bearings of the science of geoloyy, they consist chiefly 
of specimens Which show modes of oecurrence in nature of 
minerals having economic inpertance, and the Tvcalities where 
they may be obtained. In ardlition to these, however, are 


vos 
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many i) stratiogs of the processes employed in the extraction 
and treatment of minenils or ores. and of the application of 
resulting: prmxluc’s to human arts and industries. 

Animmense amount of material, illustrative of the botany and 
forestry of all parts of the world, came into the possession of the 
museum at the close of the Exposition. These exhibits are 
gradually being arranged in geographical sequence, but some 
time must elapse before all the specimens can be fully identified 
and labelled. 

The Department of Zoology includes all the classes of 
animals except birds, and six large halls of the museum building 
are set apart for the specimens belonging to it, The mounted 
collection of birds in the Department of Ornitholagy is essen- 
tially one of comparative ornithology, in which the bird fauna of 
the world is represented by some 650 species. North American 
bird-life is at present only represented by some 150 species out 
ofa possible S25. Among the treasures of which the museum 
can beast. however, is a pair of the now (prohably) extinct 
Lalwader Duck (Cam plolatmius Labradoriny). 

The extensive estibits illustrating the archeology and eth- 
nology of America, brought together by Prof. FW. Putaam, were 
transferred to the museum atthe close of the Exposition. .\ 
number of other very important collections, representing primi- 
live culture in many widely separated regions of the werld. were 
alse obtained. Belonging to the Department of Anthropology 
are poychological and physical laboratories. and collections of 
cranic casts, Ac., illustrating the physical characteristics of man. 

During the Exposition a great group of exhibits had been 
lrought together within the Department of Transportation, to 
illustrate the evalition of the carrying industry, beginning with its 
inception in remote times, and extending down to the present 
day. These exhibits were transferred to the museum building, 
and largely augmented by collections from other departments. 
All of this material, together with a number of exhibits ilus- 
trating ether industries of especial importance to civilised man, 
incluling ceramics, the textile art, the leather industry, jewel- 
lery, Aco. have been brought together in a Department of Endus- 
tries, The collections in this department have been arranged 
to shew. as far as possilde, the more important steps which have 
led te improvement in handiwork, or progress in the invention 
of these nnplements, machines, and processes which have proved 
to he unpertant factors in the world’s material development. 

Although but afew months have clapsedl since the doors of 
the wvsemm were publicly thrown open. a course of popular 
lectures have Leen inaugurated, a publication series established, 
and several scientific expeditions sent inte the field for augment- 
ing its collections, In these and other directions. the Mield 
Columbian Myscum appears to be advancing along the path 
marked out for it, and performing its part in adding to ine 
wealth of Western civilisation and culture. 


PRIZE SUBJECTS OF THLE FRIENCH SOCIETE 
WRI B COKE TRANG Soe 

ye prizes amd prize subjects of the French Sacieté d’iin- 

cor raement peur Vindustric nadenale, for 196 and 1807, 
are described in the Budétin of the Soeiety. The Society's 
Gerand Prize of 12,000 franes will be given this year to the author 
of the discovery most useful to French industry. The following 
Vist shows the arrangements with regard te the prizes of the two 
succecumyg years 2 

1So6, 

Gren’ medal te the author, of any nationality. af works that 
have cxercised the greatest influence on the progress of trench 
mecharealarts dinng the preceding: six years. 

The Henri Gitiard prize of 6000 franes fot signal servires to 
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Trench ondestry.  Vhe Parmentier prize of tooo freines for 

Tesegn fees Tending to improve Che maternal or processes of ayri- 

culture ond alimentary industries, The Meslens prize of 500 

Ine Mr he avtther of an application of physics or chemistry | 
terele ori vy. Millisties, or hygiene 


In the «then of Mechanical Arts, a prize of 3000 frames is 
oer dtet the best Moter fed with some commerciale Other 
privet er ye frones for an engine of from 25 to 100 herse 
power, Sang we eommisimum, when werking, 74 kilagrammes of 
steam, pr bot dod per ancheated horse-power 7 2000 franes to 
the mete tiemrer whee tist produces, mechanically, linen threads 
of whieh et leaet foo,c00 inetres pe to one hilogramme, or, in 
the case of hetip, 15.009 inetres per hilogramme ; 2000 franes 
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reduce in amount, the leakages, known as **fuites aus tubes,” in 
marine boilers: tooo franes for the best memvir on the cost 
price of the motive power of steam: 2000 frances for a small 
moter suitable for a home workshop, and which will work 
by the use of some simple power available in the house, or by 
energy Wransmitted fronva central station ; 3000 francs forimprove- 
ments in the processes of retting linen and hemp in industrial use. 

The prizes offered in the section of Chemical .Arts are: 1000 
francs for the utilisation of waste products; 2000 franes for a 
work or memoir of use to chemical or metallurgical industry 5 
2000 frane> for an experimental study of the physical or 
mechanical properties of one or more metals or alloys, selected 
from those which are in current use; 2000 franes for a new 
process for the production of faving sulphuric acid, or sulphuric 
anhydride ; 2000 franes far an improvement in the manufacture 
of chlorine; 1000 franes for he discovery of a new alloy useful 
to the arts; 2000 franes for a scientific study of combustion in 
the furnaces used for the production of gas: 2000 francs 
an investigation of the expansion, elasticity, and 
tenacity of ceramic clays and coverings: 1000 franes for 
the substitution of sulphuric acid in dyeing, and especially in 
silk dying, by another compound which will give to the 
fibres the desired stifftess. without exercising any destructive 
action ; 2000 franes for an investigation of the physical and 
mechanical properties of glass; 2000 frances for the discovery 
af processes capable of yielding, by certain chemical changes, 
useful organic products, such as quinine, cane-suzar, Ac. 7 2000 
francs for an investigation on an industrial process of which the 
theory is bat imperfectly known ; 2000 francs for the production 
of cast tec] or iron having usetul properties, by the meorpora- 
tion of a foreign substance. 

In Economie Arts the following are the prizes and subjects. NV 
prize of 2000 franes for the invention ofa new process in which at 
least o-So0 kilogrammes of petroleum can be used without danger, 
as a source of light or heat, either in industry or in: domestic 
economy + 2000 franes for the discovery of methods to diminish 
the number of chimney fires, and reduce the damage which 
results from them +: 2000 franes for an incandescent cleetric 
lamp of one-tenth candle power when a current: of 0°05 ampere 
is passing through it ata potential of 100 vaults. 

In Agriculture the prizes and snljects are as follows := 2000: 
francs for the best investigation of the comparative physical and 
chemical constitution of the soils ef one of the natural or agri- 
cultural regions ef Franee + 1500 franes for the best varieties of 
barley for brewing + 3000 francs for the re-establishment of 
vineyards on chalk sotls ; 1500 frances for the intraduetion and, 
culture, ona large scale, af anew forage plant; 2000 franes for 
the hest study of the culture of the vine in) various regions o 
France, and of the influence of various processes of vinification 
an the quality of wine. 

A price of 1000 franes is offered for Che discovery of a plastic 
material. similat in appearance to some stone, marble, or brick, 
and hard cnough to be used either forthe insides or (he outsides. 
of houses; tooo franes for the discovery of a process to prevent 
woos used by carpenters and cabinet-makers from deformations. 
by atmospheric influences ; 1000 frances for the author of the 
best memoir on seme practical process other than a chemical 
process, and capable of being applied in the workshep, for the 
detection of adulterated Vorthind cement, 


1897. 

A prize of 2000 franes is offered fia improvements in the 
inctherds of grinding grata: and oa prize of 2000 francs for a 
inoter weighing: less than fifty hilogrimes per horse-power. 
This price is offered with the idea of furthering the problem of 
acrial navigation. A second prize, having: the same object, 
is fora sttuly of the covtficignts necessary to the mechanical cals 
culation of an acrial machine. Vhete is alsa a prize of 3000 
franes fer improvements in the manufacture of permanent mag- 
nets; and yatizes of 3000 franes tor an investigation of aleohohie 
ferments.and 2000 fines forthe best investigation of the deteriora- 
tion oferder. and the means to prevent the changes to which 
the loss at vivacity as chic. 

The prizes are open to investigators of any nationality, hat 
the memoirs, and deseripGens of inventions, should be w ritten in 
French, Models, memoirs, deseriptions, and specimens intended’ 
to compete for prizes must be sent to the Seerctariat de la 
suetcte d' Encouragement pout lindustrie nationale, 44 me de 
Rennes, Paris, Competitors for the prizes of 1896 must send in 
before the end of the present year: the Istest Gime for entering, 


fer rom estigalion, or a method tending te prevert, or atleast | memoirs, Ac. for the 1807 competition is the end of 1896, 
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DURING the summer of 1894, Mr. Chamberlin was enabled 

to devote some time to a personal study of the glaciation of 
Greenland, and the results of his observations are so interesting, 
that all geologists who seek to interpret the records of the ** Great 
Ice Age.” will gladly make acquaintance with them. — Seldom 
has a geologist so experienced in the study of glacial drifts and of 
the problems connected with them, had the advantage of exam- 
ining the behaviour of ice in the -\retic regions. 

Ilis observations were specially directed to the way in which a 
glacier gathers up detritus along its course, to the way in which 
it carries it forward and finally puts it down, ‘The main problem 
he sought to solve, was connected with the basal material of 
glaciers, débris which, of course, is largely concealed. 

In comparing the glaciation of Greenland with that of the 
wainjand of North America, he had to bear in mind, that for 
the most part the continental drift is spread over a vast plain. 
In Greenland the ice-fields rest mainly on plateaus fringed by 
rugged mountains, and he sought for a tract free from such bor- 
dering elevations. This was found at Inglefield Gulf, where the 
horderland is a plateau about 2000 feet ahove sea-level, and where 
the margin of the great ice-sheet may be studied on relatively smooth 
ground, onundulating ground, andin Jobes or tongues that descend 
the valleys. Ofthe thirty or forty glacial tongues which descend to- 
wards Inglefield Gulf. less than one-third reach the shore, and 
scarcely one-half of these discharge notable icebergs. The 
majority terminate in valleys whose bottoms are formed of glacial 
ddcbris, and whose lower gradients are moderate. 

The fact that great part of Greenland appears to consist of 
ancient gneissic rocks, renders the debris more or less stony and 
‘arenaceons; clayey material is rare. About Inglefield (Gulf, 
however, the older rocks are covered by thick layers of sand- 
stone and shale, traversed by basic igneous dykes. Jlence it is 
possible there to tell how late the erratics from this sedimentary 
series were introduced into the ice, to ascertain what courses 
they pursued, and the actions they suffered. : 

The margins of the Inglefield glaciers rise abruptly like 
escarpments of rock, 100 or 150 feet or more. The layers of ice 
are cut Sharply across, exposing their edges ; and the formation 
af these scarps is attributed to the lower inclination of the sun’s 
rays. Which strike vertically and effectively against the edges of 
the glacier, whereas its back is atlected only by rays of low 
slant. 

The stratification of the glaciers attracted particular attention. 
‘The ice was found to be almost as distinctly bedded and 
laminated as a sedimentary rock. The vertical face was seen 
usually to present two great divisions an upper tract of thick, 
obscurely lianinated layers of nearly white ice, and a lower 
laminated tract discoloured by debris. At the base ‘here is 
usually a talus-slope. and sometimes there is a moraine. In the 
lower portion of the ice there are. here and there, interstratified 
layers of sand and silt, rubble and boulders. © These vary from a 
mere film of silt to a heterogeneous mixture of debris and ice 
several feet thick. The detritus is usually arranged in definite 
and limited horizons, the ice above and below being firm, 
clean, and pure. Often a fragment of rock, or a boulder of con- 
siderable dimensions, will be several times thicker than the silt 
layer, and it projects above and below into the clean ice. The 
debris-layers, though often regular and persistent, frequently thin 
outand disappear. Lenses of debris also appear, and the layers 
are sometimes doubled back upon themselves. 

The Jamine of the ice are sometimes very syminetric, strught. 
and parallel, but often wavy and undulating. In many instances 
they are greatly curved or contorted. Thus, as Dr. KE. von 
Drygalshi has remarked, they closely simulate the foliation and 
contortion of gneiss. 

The debris-belts, which are essentially parallel to the base of 
the glacier. are confined chiefly to the lower 50 or 75 feet. but 
they occur up to 100 feet and, perhaps. to 150 feet. They are 
more abundant at the sides of the Jobes than in the centre: a 
Notable portion of the debris having evidently been introduced 
after the lobes were formed. Thus the detritus appears most 
abundant in glacier-lobes which descend as cataracts, or crowd 
between closely hugging cliffs. 

In meeting obstacles the basal beds of the glacier sumetimes 
simply curve upwards, carrying their débris with them over the 
obstacle ; at other times, the lamina: of ice are much crampled. 


1 Abridged from a paper by ‘I. C. Chamberlin, in the Budletén of the 
4teological Society of America, February 1895. 
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Not only are the foliations of the ice twisted, but they are at 
Umes fractured and fantted, and along the fault-plane the lamina 
are affected by ** drag.” as in faulted rocks. 

The genera) stratification of the ice had its initial stages in the 
original snow-falls : and the seasons doubtless developed annual 
subdivisions. The more definite partings and the introduction of 
the layers of debris. arose through a shearing movement between 
the layers of ice. 

The actual process of intrusion of detritus was observed in 
presimity toa large boss of rock which, protruding through the 
margin of the ice, had been partially cut away. Trains of 
debris, apparently ribbed from the surface of the rocky dome, 
were carried out almost horizontally into the ice initslee. Some 
of these were short, while others extended several rods into the 
ice, passing into the body of it instead of following its base. At 
one point the overthrust of the ice reached such a degree as to 
carry the earthy layers obliquely across the thickness of the 
glacier, producing a marked unconformity. 

In another instance similar features were observed below an 
ice-cataract. Tongues of debris, having their origin in the 
houlder-clay below the glacier, were seen to reach out into the 
basal portion of the ice as though they were being introduced 
into it by the differential movement of the layers upon each 
other. Thus when the ice is forced over a prominence it settles 
down a little in its lee. and is then protected somewhat from the 
thrust of the ice behind. Vhe next ice that passes over, being 
prevented by the former portion from settling down at once, is 
thrust forward over it, This is accomplished by the bending and 
doubling of the layers, and also by distinct shearing. Ar length, 
however. the first Jayer is compelled by the general friction to 
move somewhat forward, and in time to join the common moving 
mass. carrying the overthmst layer of debris between it and the 
ice-layer above. 

It appears obvious that the ice in the lee of a rocky prominence 
moves more slowly than that above + hence the doubling of the 
lamin. upon themselves. Moreover, there isa gradation from 
lamin: that simply suffered doubling up, to layers that obviously 
sheared upon each other and produced manifest unconformity by 
overthrust. 

Evidence showed that the more solid (blue) bands in the ice 
are produced by exceptional pressure in moving over migusities, 
and that their position in the ice is parallel to the ice-movement ; 
while at the same time blue bands may be developed nearly at 
right-angles. after the manner of slaty cleavage. 

Summarising the above conclusions, it appears that stratifica- 
tion originated in the inequalities of deposition, emphasised by 
intercurrent winds, rains, and surface meltings ; that the incipient 
strafication may have been intensified by the ordinary processes 
of consolidation : that the shearig: of the strata upen each other 
still further emphasised the stratification, and developed new 
horizons under favourable conditions: that basal inequalities 
introduced new planes of stratification, accompanied by earthy 
debris, and that this process extended itself sc far as even to form 
very minute lamin. 

There is involved in the foregoing conceptions the tdea of an 
ice-layer acting as a unit of movement: at any rate. there is 
recugnised individuality of movement in the layer. This view 
invelves the idea of rigidity rather than viscosity. The intro- 
duction of earthy material into the ice-layers involves the idea 
of thrust rather than pull, Vhe picture is not that of gravita- 
tien pulling a thick. stiff liquid down the lee side of a rocky 
prominence. but of a ngid body thrusting itself over the crest 
ey means of a ferce in the rear, 

Vhe extreme fragility of the ice is diffieult to harmonise with 
the idea of viscosity, Wherever the ice passed over an undala- 
tion of even moderate dimensions. it was abundantly crevassed. 
There was ne indication that boulders descend through the ice 
as heavy substances descend through viscous budies. The 
rigidity did not prevent contortions and foldings ot the lamina- 
Gions, such as take place in crystalline rocks, but faulting and 
yein-structures also occur; and there seems no mare occasion to 
assume Viscosity in the one case than in the other. Even if a 
curtain measure of viscosity be admitted, it does not follow that 
viscosity was an essential agency of motion, The crystalline 
body may readily he made to change its form by the removal ot 
particles from one portion by melting, and their attachment at 
other points by congelation ; but not, apparently, by the flowing 
of crystallised particles over each other in their erystalline 
conditions 

It has een already pointed out that much basal material is 
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carned i the dewer duyers of ice. Ht was also a matter of 
frequent observation that debris lies under the ice. Apparently 
he ice sometimes pushes this aleng. and sometimes shdes over 
a. Atthe end of the glacier the debris within the ice is freed 
In meluag. and accumulates as a talus-slupe. This sometimes 
protects the basil layers from melting, and they become at 
length incorporated in the growing accumulation. 

It appeared, from the stages presented by the several glaciers, 
that where the ice is slowly advancing. the talus-slope gradually 
grows forward and constitutes an embankment, upon which the 
glacier advances. It thereby grades up its own pathway in 
advance, On sceing this process, one is at no Joss to understand 
how ice can advance over felds of sand or soil without im any 
way disrupting them. Tt buries them before tt advances upon 
them. 

Where the frontal material accumulates in a large mass. it 
epposes stich a degree of resistance te the ice that its layers are 
curved upward on the inner slope ; and if the glacier subsequently 
advances. the ice rides up over the moraine. Several such in- 
stances were observed. but none was seen where the ley showed 
any com] ctency to push even its own debris. in notable quantity, 
in front of it. The ice is weaker than the moraine as a whole. 

(reat quantities of snow are carried by winds from the region 
tthe great ice-cap. and this snow may be lodged in immense 
heay sin the lee of the terminal moraines. Such a border-drift 
faay have a lireadth of fram) 1000 tu 3000 feet. It becomes 
solidined after the fashion of a glacier, and may serve to arrest 
erdetlect the nain ice 3 for it was observed that the basal lavers 
of the ice in places curved upwards on encountering the resistance 
ef this wind-dritted accumulation. 

The rate of movement of the majority of the glaciers was found 
to be cxceediggly slow. though afew whieh produce large teebergs 
are notable exceptions. 

The anount of drift on the territory once occupied. Tmt now 
frre fram ice, Was scanty. At some points there are considerable 
aesenodtioms of drift: within zc mile or two of the present ice- 
frovt. ber oever pach of the arca no great moraines, par any 
thick mantles of drift. were ta he seen. There was but moderate 
evidence of placial action: the land was gently rounded. but not 
greatly moulded. In this area of Sevthern Greenland tracts of 
Sugelar, unsulalued topogriphy wtermmate with rounded. Row ing 

mtairs. The interence vas drawn that the ice formerly so 
ester de} itself as te reach the present coast for about half its 

stom. while iy the remaining portion the ice fell short. Thus 

the com desion seems abavoidable that the ice of Greenland, on 
its Western Side, at least, has never advanced very greatly beyoud 
Its present harder in recent geologic times. This carries with it 
the chismassd of the hypothesis that the gliciation of the mainland 
f North Amen had tls seucce in Greenland. 

Veerc ts no ground to question the former elevation of Green- 

dod, Tut would appear that this was uet coincident with con- 

thts favourit eho ation, (hil: 1 ON 
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Oper, Among the distinguished men upen when it 
is propesed teoconter the Henorary degree af D.C.L.. on June 


2h are Ste WEL. Plower and Prof, Michael Foster. 
I Copvesatioty held on Tuesday. the statute appomdny 
Tp VOB Tyler professer et Natheepadouy dining the tenure 
boo tte as Reader im \nthrapology was finally approved. 
I Cemprégatem, belloon the sauye date, the Stetute on 
I ree Depreve recerved the fowl approval of the hoase, and 
a romans fer at te be passed by Convecathin  Uhe pro 
i Toe) Honea Schoolet Mithropology was again Droge t 
behees Che reg tieh. dnd exited some oppesition, On a divi 
' f wb tatite wats cared by «considerable majority, 
11 tolwiew Placet, 47a Non qpilacet, 28.0 The statute 
bm mete f@untlet of Conwoeation betore it finally 
y Cv lee Lote seme Conprepation, the dates ef the pire- 
aay 1 41 the Tonos Schoelsof Notaral Serene¢ 
were reed for be Mire) etter tle cagtth week of bull Term 
we Try Pern ore veer uesewtat inthe dast week or last 
wee testy Va lathe rte bee the custom: and) the grant 
of £00 fer weitin teehee Seen) departowent of the Univer 
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examinations in Natiral seience show that there are 44 candi- 
dates in the fnal school and 64 candidates in the preliminary 
school. These figures do not include women students. 


Campriper, —The following is the speech delivered by the 
Public Orator, Dr. Sandys, on May 30. in presenting for the 
honorary degree of Doctor in Science. Dr. John Murray, editor 
of the Cha/lenger publications, 

Meministis ones poetag nostei maximi locum insignem, whi 
Northumbriae Ducis filius acerrimus non recusavit gloriam aut 
ex ipsa luna audacter deducere, aut maris in profundo demersam 
extrahere, modo solus sine rivali laudem omnem sibi vindicaret. 
Quanto pulchrius autem rerum naturae penctralia intima assidite 
perscrutari, eque oceani altitudine immensa laudeny cum sociis 
optimis participatam reportare, Adestunuses illis qui. plusquam 
uibus annis in ocean explorande furtiter toleratis, ut poetac 
antiqul verbis sensu nove utar, 


“referebant niavihis alts 
veculte spol, et phires de pace triumphos, 

Una saltem nominis bene ominati navis velut ipsam rerinr 
nattram ad certamen provecavit, ipsamaque veritatem in profunda 
abstrusam orbi terrarum — patefecit. Tanti autem itineris 
monumenta, quinquaginta voluminum in serie ingenti a collegis 
plurimis parata, virt hajusece pracsertim industria infinita: non 
modo adaucta et summatim deseripta sed cuam ad terminunt 
felicem perducta et dict in Iueem prolata sunt. Quid non potuit 
rerum paturac, quid non petuit veritatis amr ? 


“Merses profunda; patehrior eveait. 


Duce ad ves Universitatis Mdinensis alumnum, ocean in- 
dagatorem indefessum. virum etiam in pesterunm sine dubic 


laudem indies maiurem meriturmM., TOANNK MY MICK RAY. 


The Master of Downing (Dr Ul) and 29. Barelay Smith 
will give a course of instruction in Tractical Histology during the 
Long Vacation, beginning on July 6. 

The State Medicine Syndicate propose to make a grant of £50 
to the Department of Pathology. in aid of the course of 
Iaboiatory instruction in Bacteriology therein provided for 
candidates for the diploma in Public Health. 

Prof. Ewing's serious illness has made it necessary te appoint 
Mir. Dalby. Demonstrator in the Fagincering Laboratory. to aet 
as Exuminer for him in the Mechanical Scicnees Tripes, 

The Smith's Prizes in Natural Philosophy have been awarded 
(1) ta OG. To Manley. at Chiist’s College. for his essay on 
The Conformal Representation of a (Quadrilateral ona Talt 
Hane” and (2) to Gs. We Te Purest, of King’s Collerze, for his 
essay on St Flectro-magnetism and Magneteeoptic Ketation.~ 
Mr. Manley and Me. Hurst were respectively Senior and Second 
Wrangler in S93. The essays of PE 1. Atkins. of Peterhouse, 
and PL. Bateman. of Jesus College. are deelared worthy of 
honourable mention, Mer. Atkins was laaecketed Tenth Wrangler. 
and Vir. Bateman heacketed Fifteenth Wrangler in the same 
Tripas, 

Miro SoS. Ulough. of St. John’s Cullege. has been elected 
Isaac Newton Student in Astromany for the three years ending 
June 15, tos. 

Mr. Charles Chree, Direetor of the Kew Observatory, has 
been approved for the degree of Doctar ot Science. 

Mr. W.ON. Shaw has been appointed Chatasan of the 
Taaminers for the Mechanical Sciences Tripos, in the ream af 
Prof. Pwing, whe has resigned on Che ground of tllness. 

Mr. Charles Smith. Master of Sidney Sussex College. has 
been cleeted View Chancelbu for the cusuing academical year. 

Classes in Osteology. in General Chemistry. in Geology, and 
in LApennental Uhysies. ate announced to be held in the Long 
Vacation, 

Mr. Vb. Stipley. Unisersity Leetrer in Invertebrate 
Morphology, tas heen appointed a member of the University 
Press Syndicate, 


Hhor, WoT. AST ther oot Caversity College. Nutanghan, 
fas beet elected Vemeipal of the “Technical Institute, 
Wandsworth. 


Hosoryvis degrees were conterred. by the Chancellor of 
Noetorta Camverity. list week, apen Lord Nelvin and Si tenry 
oscar, hong others. tor distinguished services rendered to the 
Umivcrsity. 


Vitt twelfth annual report of the Mitchell Library. Vlaspow, 
is betere ws. The hbrary a open te the publie, and ds aclintnts- 
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tered by a committee of the Glasgow Town Council, from 
which it obtains a grant of £2000 a year, from the moneys 
received under the Lucal Vaxation (Customs and lxcise) -\ct : 
it is also fortunate in being the recipient of several bequests 
from) persons interested in its work, .\ noteworthy point is 
that, out of a total of 112.447 volumes contained in the library, 
no less than 20.812 are classified under ‘Arts, Sciences, 
Natural History.” Thisis two thousand valumes more than are 
ineluded under any other head. The most important accession 
to the library during the three years covered by the report 
(1892-94) consists of a complete set of the 77avsactrous of the 
Koyal Society, in 183 volumes. .\ very valuable addition to the 
Scientific resources of the library has resulted from agreements 
entered into with the Glasguw Natural Ilistory Society, and 
sith the Glasgow Geological Suciety. These societies have trans- 
ferred to the library their sets of the 7raasactions and MMemorrs 
of foreign scientific societies, the Library Committee undertaking 
on their part to continue to the members their privilege of 
horrowing the bouks, to bind such as required it, and to bear 
the expenses attending the printing extra copies of the Zrans- 
actions of the Glasgow societies, and forwarding the same to 
the foreign societies as an exchange. Puring last year, 115,788 | 
scientific works were issued, the daily average being 386. It 
would be well if there were more public libraries conducted on 
the enlightened plan of the Mitchell Library. 


ANOTHER hibrary of which we have received the report 
{in this case the first report) is thitof St. George, Hanover 
Square. Though on a much smaller scale than the Mitchell 
Library, the Commissioners appear to aim at making the 
Nbrary a means of education as well as of recreation. There 
are 11,860 volumes in the lending library, of which twenty per 
cent. are fiction, and 6206 in the reference library. none of which 
are novels. To obtain a satisfactory conclusion as to the work 
of a library, the use made of the library as a whole, and not of 
any particular department. ought to be taken into account. 
The records of the institution show that out of 416,769 
Visitors during the year. only thirteen per cent. of the readers 
went for the purpose of borrowing works of fiction from the 
lending library. .\ rioteworthy feature in connection with the 
hbrary is a museum of objects arranged as an elementary and 
self-explanatory colleetion, as an introduction to larger museums 
of n.stural history, 


1) is proposed to hold a Veelmical Education Conference at 
the Society of Arts on June 20. The Society has addressed a 
letter to Teehnical Education Committees, asking them to send 
felevates to the Conference. .\mong the subjects to he con- 
sidered is the “lack of a central organisation which might deal 
especially with such questions as the examination and inspection 
of classes, In spite of the valuable work which has been clone 
by the City and Guilds of London Institute. and by other bodies, 
Wisenly in a partion of the subjects sanctioned as subjects of 
technical instruction that examinations are held. The wide field 
of agriculture and home industries is untouched ; while po means 
are provided for anything like a general system of inspection 
whi h local authorities may call to their aid should they desire to 
lo There are alsa other points with regard to which 
commen action wonld be desirable. and it is hoped that by 
winging together those who are interested in technical educa- 
ton the best way in which the Society can enlarge the scope 
efits present action in connection with the subiect will be found. 


a 


_ Ete Technical Instruction Committee of the Essex Connty 
Council have arranged for a short course of elementary in- 
‘Int tion in horticulture. to be given at the Couaty Technical 
Laboratories, Chelmstord, during the first three weeks in July. 
Vhe course of study is intended to give sound elementary in- 
struction in the cultivation of plants, based upon a knowledge 
at plant physiology. The teaching throughout will be practical ; 
every lecture will be abundantly illustrated and immediately 
follossed by demonstrations and individual practical work by the 
students themselves. 


SOMA MITEEAG SELIEUES. 
Mnternationales Av hin fiir Ethnographic, Band viii. left ii. 
On the ethnography of Matty Island, by Dr. F. yon Luschan. 
Although Matty is a small island, about ninety-three miles north | 
i German New Guinea. beeween 142° and 143  E. long., Dr. 


WOr 1336, VOL. 52] 


NATURE 


rat il 
von Luschan comes to the conclusion that the natives are not 
Melanesians ; they are much lighter than almost any Melan- 
esians, some being of a deep red flesh colour. eves slit-like. nose 
narrow, hair black and in long Jocks. Of the thirty-eight 
weapons and utensils in the Berlin Museum not one cap with 
certainty be allocated tu any known culture-mixture: any 
Micronesian resemblance is purely superticial. It seems probable 
that the people have remained isolated for at Teast 300 years. 
Three plates of utensils, &c., illustrate the paper.= Dr. O. 
Schellony’s note on some Melanesian drawings is illustrated by 
two coloured plates, and is supplemented by some notes by J. 
D. ik. Schmeltv. The drawings are interesting as showing how 
unlike the objects intended native delineations may be. [tis to 
be hoped that more illustrations of this aspect of the art of 
savages will be forthcoming. ©f the notices of recent publica- 
tions, those on ** Arrow-poison ” and ++ ethnological Botany ~ 
are especially interesting. 


BOCES IOUS 2 WID BANG GIOVE, wlEs\. 


LON DON, 
Royal Society, May 2.—‘* Alternate Current Dynamo 
Electric Machines.” by llopkinson, F.LR.S., and FE. 


Wilson. 

The paper deals experimentally with the currents induced in 
the coils and in the cores of the magnets of alternate current 
machines by the varying currents in and the varying positions of 
the armature. Jt is shown that such currents exist, and that 
they have the effect of diminishing to a certain eatent the electro- 
motive force of the machine when working on resistances as a 
generator without a corresponding effect upon the phase of the 
armature current. It is also shown that preventing variations 
in the coils of the electromagnet does not, in the machine 
experimented upon, greatly affect the result, and that the effect 
of intreducing copper plates between the magnets and the 
armature has not a very great effect upon the electromotive force 
of the armature, the conclusion being that the conductivity of 
the iron cores is sufficient to pruduce the main part of the effect. 
method of determining the efficiency of alternate current 
machines is illustrated, and the results of the experiments for 
this determination are utilised to show that in certain cases of 
relation of phase of current to phase of electromotive force, the 
effect of the local currents in the iron cores is to increase. 
instead of to diminish. the electromotive force of the machine. 


May 9.—Bakerian Lecture: **On the Laws of Connexion 
hetween the Conditions of Chemical Change and its Amount.” 
By A. Vernon Harcourt, F.R.S.. and William Esson, If. Ros. 
“V11. lurther Researches on the Reaction of Hydrogen and 
Dioxide and Hydrogen Todide.” 

In this paper are considered the effect upon the reaction of 
(1) substances not directly participating in reaction, (2) tem- 
perature. 

The general conclusion as to the effect of the medium upon 
the reaction is expressed as follows : 

Fach constituent of the medium produces an effect on the 
tate of change of unit peroxide and unit iodide, proportioned to 
the mass, and varying with the nature of the constituent, The 
increment of this rate per unit mass of each constituent is 
constant so long as the quantity of the predominant constituent 
present in the medium is sufficiently large. in comparison with 
the other constituents of the medium, to render the media in 
successive experiments practically homogeneous, — For example, 
when the ratio of the numbers of A7-8O! and AZ in the medium 
exceeds 20. the formula for the rate at a given temperature ip 
ar b(f-1) + ey, 


a ot 


a being the theoretical rate with umit of 7/7, @ the inerement 
per umitof hydrogen iedide per unit of iodide, and @ the inere- 
ment per unit of hydrogen sulphate per unit of iodide. Uf the 
ratio falls below 20 the formula is 

a=riaté&(e-1)tadst, 
in which 4’ and @ depend upon the relative masses of sulphate 
and iodide presentin the medium. 

Vurtation of Tentperature. 

The discussion of the numerous experiments made at tem- 

peratures ranging fron o to 50. in media in which the quan- 


re 


lities of indide range from 3°64 7, to 23 AZ. the quantities uf 
hydroegey sulphate from 45 47290% 1 yos 47780}, and the 
quantiics of hydregen chloride from 70 47C/ to 547 AC. leads 
to the following law of connexion between chemical change and 
temperature. 

If a, is the rate of chemical change at a temperature ¢,° in 
a homogeveous medium consisting of given constituents per 
unit’ volume, and a, is the rate at a temperature 42 in the 
same medium, the ratio of a; toasts }(273 — 4) (273 - fey 
m being a constant depending upon the character af the con- 
stituents of the medium, When the temperatures are measured 
from the absolute zero 273. and are denoted by T,. Te. the 
formula assumes the simpler term, 


CHiechy — (dU) d Ral uee 


The constenes of the value of w for a particular medium is 
secured when the quantity of the predominant constituent: of 
the mediem is sutieiently large in comparison with the quan- 
tities of the other constituents to make the medium practically 
homogenceus, When this is not the case the value ot 7 has 
some value intermediate to the values which it has when one 
or other of the constituents is sutficiently predaminant to secure 
a constant value, 

In media in which hydrogen sulphate is sufficiently, pre- 
dominant, the value of yw is 20°38; similaily for hydrogen 
chloride the value of wis 2r-t7. When the medium consists of 
water and hydrogen iodide. the value of vz is 2451. The intro- 
duction ot sodium sulphate in large quantity into a medinm 
otherwise consisting mainly of hydrogen sulphate reduces the 
value of ey fram 20°38 toast. Ina medium in which the main 
ingredient is sodium hydrogen carbonate, the sahie of a is 
approximately 10. 

A further confirmation of the Jaw 
chemical change and temperature is obtained trom the discussion 
of expernments on the rate of change ef hydrogen chlorate and 
potassim iodide made hy Wo 1h Pendlebury and Vi. Seward, 
Vhe value of 7 is in the case of this chemical chanee 4o°5. 

It follow, from the law enunciated above that at the temperature 
of absohite zero ne chemical change can take 1 hace. 

If the smallest value of 97, viz. 10, is taken, a chemical change, 
which is completed in one minute at a temperature vero, would 
require for its completion, at a temperatuie of — 2007, a little 
more than a year. Tf 2015 taken as the valne af v7, the minute 
would) be increased to more than half a million of years In the 
same reduction of temperature. : 

The law enunciated above may also be stated in the following 
form. 

The increment of each unitof chemical change due toa rise 
of tempentture varies as the increment of each unit af absolute 
temperature, 

This law ts expressed by the formula 
mT. 


Daa 


Chesil Ayutiibriun. 
A cas ef equiltorigm between the reaction ~ 


= sails iilicta Tes 


21M. 1 cae 1 Tt 
leads te a discussion of the general equations af chemical 
equilibrnim, whieh is given in an appendix te the paper. Vhese 


eqnations are employed to interpret the results of experiments 
published by Wr, Ghidstane in the Zramen fi of the Keyal 
Sectwty (/40Z Trane, volo exly.).  Vhey heel been presiousty 
applied te the case of chemical cquilibrimm investigated by Prof, 
Dison. ina paper published in vol elyxyv, of the. ravwan (fone 


ofthe Royal society. the reactions in that ease bem 
W's ety [le + O02, 
ihe PS TT ieee TEL eo UE 


Physical Society, May 24. Captain Wo de W. Abney, Uresi- 
dentin the char br. Keonen rend a paper entitled *¢€m the 
conde ation and ther ritieal phenomena ef mixtuies of ethane 
ane) nate Vf the vapour of a pure substance is com: 
presser) at conotant tenpenitiure, then when a certain pressire is 
teache! the Vapecr commences to condense, and the pressure 
remap) coment wet hod the vaponr is Hquehed. Taking the 
jiressiire at | forpeniure ws coordinates the corresponding 
temperatures nd presseres at which fiquefaction takes place are 
plotted, the curve ohancd 5 called (he vapeur pressure curve, 
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and this curve ends at the eritical temperature and pressure af 
the given substance. On the other hand, if a miature of two 
vapours is compressed at constant temperature the pressure no 
longer remains constant while condensation is taking place, but 
gradually rises. “The points at which condensation commences 
and ends lie on a U-shaped curve having its vertex turned to- 
wards the direction of increasing temperatures, Such a curve 
the author calls a ** border curve.” The point at which a line 
parallel to the axis of £ touches a border curve corresponds to 
the critical point (IX) of the given mixture. For all temperatures: 
higher than that corresponding to K there is no condensation 
into liquid possible, while for any temperature below the critical 
temperature there are (wo vapour pressures, one corresponding 
to the commencement, and the other to the conclusion of lique- 
faction, The cnvelope of all the border curves for mintures. 
containing different proportions of the two bodies is a curve, 
called the plait-point curve, joining the critical points of the (wo 
constituents, The point of contact (P) of a border curve with 
the plait-point: curve corresponds tothe plait-point on van der 
Waals, thermodynamic surface. Tf when we go along the 
border curve, starting from its lower branch, we first reach RK 
and then I. and if we indicate the temperatures corresponding 
to Poand Koby Tp and Tr. then for temperatures between 
Tr and Tr as the pressure is increased the quantity of liquid 
firts increases, reaches a maximum, and after that decreases till 
it disappears. This is ealled retrograde condensation of the first 
kind, and has been observed hy the author in the case of min- 
tures of methyl chloride and carbon dioxide, Tf T. however, 
lies beyond Ko the process of condensation for temperatures he- 
tween Vp and Tris different. In this case the volume of vapour 
increases, reaches a maxnnum, and then decreases. This con- 
slitutes retrograde condensation of the second kind, It was with 
a view tothe experimental observation of this second Kind of 
retrograde comlensation that the author undertook his observa- 
Gions. Vo series af observations were made with each of the 
pure gases, and gave the following values for the eritical tem- 
perature : 


Rey C. 
Sharintes 


Ethane tee 
Nitrous oxide 


In the case of the mixtures, the very interesting result is obtained 
that the critical temperature is in some cases less than that of 
either of the constituent gases, Thus a mixture containing 10 
percent. of CyIL, has a critical temperature of 32. the same 
critlenl temperature as for pure ethane, AL mixiures containing 
more than fo per cent, of ethane have a lower critical temper 
ture than 320: the lowest critical temperature obtained is 
25 °S, and belongs to a mmiature containing equal volumes of 
ethane and nitrous oxide. Another important: point is that the 
horder curves do not all lie between the vaponr pressure curves 
of ethane and nitrous oxide, Tlenee for any temperature there 
is some mixture which gives a maximum vapour pressure, Ut 
also appears from the curves. given in the paper that the mitai- 
ming vapour pressure is obtained with almost: the same mature 
at all temperatures, and that this maximum vapou pressure doe 
not disappear with increase of temperature, but remains even up 
to the critical region. lor mixtures containing between 20 
and 50 per cent. of Cylt, retrograde condensation of the 
second kind tikes place, but the author has no been able to 
observe it, since the difference between Veoond Tr for the two 
substanees experimented on cannot be more than ot, and the 


“temperature could not be maintained sufficiently constant to hope 


to be able te detect any phenomenon taking pliee over suely a 
sinall tempetatire ringe.  Vhe author showed his arrangement 
fon sGrring the quid and sapourin the experimental tibe se ats: 
fo prevent any returdation of the different phases due to slow 
diffusion in the long narrow tubes employed, .\ stall picee of 
ion with cnamel beads on the ends is enclosed in the experi- 
wental tube, and by means of a small magnetising coil whtely 
sunmunds the juchet used to heep the temperature of the tube 
constant, Uns piece ot iron can be moved up and down the 
tube seas te keep the liquid and vapour thoroughly stirred, 
Inet Carey hoster and Urof, Ramsay complimented the anthar 
onthe vers lucid way he had expounded a hy no means easy 
subject. 14. Sidney Voung congratulated the author on the able 
use he hart made of his lucky discovery of two bodies such that 
them misture should have a lower critical temperature than that 
of citherof the pure substances, Prof. Ramsay and he (Dr. 
Young) had made experiments on the vapour pressure of min: 
tires of alcohol and ether, and had found great difficulty mn pre- 


a 
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venting the separation of the components when the volume was 
altered, and he could, therefore, thoroughly appreciate the 
utility of the author's device fur overcoming this difheulty. They 
had also experienced considerable difficulty in filling the tube 
with a mixture of known composition and free from air, and he 
‘considered that when dealing with mixtures it was better to 
employ gases, although they could not be obtained in so perfect 
a state of purity as liquids, on aceount of the greater vase with 
which a mixture of known composition can be obtained. The 
plan of making separate observations on the pure substances was 
a good one, and considering that the author measures the 
inerease of pressure during the process of condensation, so that 
any air which happened to be present produced the maximum 
etfect, the small rise in pressure obtained indicated a high degree 
of purity in the gases employed. He would hike to ask the 
author if in the case of mixtures he found it possible to 
determine accurately the point where condensation commenced 


and ended, for with the aleohol and ether mixtures 
they had found it very diticult: to determine these 
points. tle also hoped the author would continue his ohserv- 


ations in the direction indicated in the paper. Mr. Inwards 
suggested that in the case of liquids which aet on iron, the iron 
stirrer could be enclosed in glass or india-rubber. Tt might also 
he possible to obtain more efficient stirring by means of a small 
fan or propeller worked by an electro-magnet rotating outside 
the tube, The author, in his reply, said that when the 
miattres were well stirred, the pressures at which condensation 
commenced and ended were well marked.—Mr. Burstall com- 
meneed the reading of a paper on the measurement of a eyclic- 
ally varying temperature. The experiments were undertaken 
with a view of measuring the temperature inside the cylinder of 
aAyas engine at different points of the stroke of the piston. 4 
modified form of plaunum thermometer is employed to measure 
the temperature, and since the variations in temperature are 
estremely rapid, the wire had to be very thin and unprotected 
by any covering such as is ordinarily employed. The leads of 
the thermometer pass through a slate plug fixed in a seamless 
steel tube, asbestos being used as a packing to prevent leakage. 
Vhe resistance of the thermometer is measured by means of a 
Wheatstone’s bridge. Since the temperature ata certain part 
amnly of the working stroke had to be measured, the galvanometer 
circuit was broken in two places ; one of these breaks was elosed| 
by means of a cam on the shatt of the engine ata given point of 
vach revolution, while the other was closed when an explosion 
took place by means of a relay worked by the pointer of a steam 
engine indicater attached to the cylinder of the engine. The 
remainder of the paper was postponed ull the next meeting. 
Linnean Society, May 24. -\nniversary Meeting — Mr. 
‘C, B. Clarke, President, in the chair.—The Treasurer presented 
his annual report, duly audited, and the Secretary having 
amnounced the elections and deaths during the past twelve 
months, the usual ballot took place for new members of Council. 
The following were eleeted :~ Prof. J, B. Farmer, Mr. 4. Gepp, 
Prof. Howes, Dr. St. G. Mivart, and Mr. .\. S. Woodward. 
4On a hallot taking place for the election of President and officers, 
Mr. Charles Baron Clarke was re-elected Vresident, Mr. Prank 
Crisp Treasurer, Mr. B.D. Jaekson Botanieal Secretary, and 
Prof, G. B. Howes Zoolegical: Seeretary. The Librarian's 
report having been read, and certain formal business disposed 
of, the President delivered his annual address, prefaced by some 
remarks on the present position of the Society. On the motion 
vf Sir Joseph Tooker, seconded by Dr. John -Snderson, a vote 
of thanks was accorded to the President, with a request that he 
would allow his address to be printed. The Society’s gold 
medal was then formally awarded to Prof, Ferdinand Cohn, of 
Breslau, and was reecived on his behalf by Mr. B.D. Jackson for 
transmission through the German embassy. The President 
having called attention to the retirement of the Zoological Secre- 
tary, Mr. W. Percy Sladen, after holding office for ten years, an 
announcement which he felt sure would be received with uni- 
versal regret, it was proposed by Mr. Carruthers, seconded by 
Mr. Crisp, and supported by Vir. Charles Breese—*t What the 
Fellows of this Society, regretting the retirement of Mr. Walter 
Perey Sladen from the post of Zoological Secretary, which he 
has oceupied for the past ten years, desire to record upon 
the Minutes of the Society an expression of their high 
Appreciation of the services which he has rendered to the 
Society, and of the very able manner in which he has at all times 
<lischarged the duties of his office.” This resolution having been 
put, was carried unanimously, and after a sympathetic reply 
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from Mr. Sladen, the Society adjourned to June 6. In the 
evening a number of Fellows of the Society dined together at 
the Grand Hotel, Charing Cross, the President occupying the 
chair, and heing supported by several distinguished visitors. 


Royal Meteorological Society, May 15. Vir. kK. Inwards, 
President, in the chair.--Mr. G. J. Symons, /..S., and Mr. 
G, Chatterton read a paper on the November floods of 1894 in 
the Thames Valley, which they had prepared at the request of 
the Couneil of the Royal Meteorological Society. This con- 
sisted of a systematic description of the causes which led to the 
great floods of November last, and an analysis of the records 
obtained from the Thames Conservancy Board. from the engineers 
of several of the towns along the river, and also from rainfall 
observers throughout the Thames watershed. The information 
was given chiefly in the form of tables, one of the first being a 
chronological history of floods in the Thames Valley from the 
year 9 4.b. down to the present time. This was followed hy a 
short description of the damage wrought in November 1894, 
whieh was illustrated hy a number of interesting lantern slides. 
Details were then given of the levels reached at various places 
in all the principal floods from 1750 to the present ime, The 
authors exhibited a map showing the relative elevation of all the 
parts of the Thames basin, and then gave detail» of the rainfall 
for each day from October 23 to November 1S, 1894. The 
results obtained by the Thames Conservancy Board, showing 
the flood levels at each lock, were exhibited on a longitudinal 
seetion from Lechlade to Teddington, and the hydraulic inclina- 
tions from lock to lock were shown in a tabular form, The 
volume of tlood water, as ganged hy the Thame» Conservancy 
at Teddington, rose rapidly from 4000 million gallons per diem 
on November 12, to 10,250 million gallons on the 16th, 12,500 
million gallons on the 17th, and to over 20,000 million gallons 
on the Sth, when the discharge reached its maximum. The 
last-named discharge is equivalent to 0°37 inch over the whole 
watershed of the Thames above Teddington Lock.—Mr. F. J. 
Brodie read a short paper on the barometrical changes pre- 
ceding and accompanying the heavy rainfall of November 1894, 
from which it appeared that the latter half of October was 
characterised by unusually bad weather, especially in the more 
western and suuthern parts of the British Isles. The torrential 
rains from November 11 to 14, which actually caused the floods, 
were due to two secondary depressions which developed a 
certain amount of intensity as they passed over the southern part 
of England. 


CAMBRIDGE, 


Philosophical Society, May 13.~— Prof. J. J. Thomson, 
resident, in the chair.—Exhibition of some recent photographs 
of the moon, by Mr. Newall.— On the *t volume heat” of 
aniline, by Mr. E. WW. Grittitths, The results of an inquiry (by 
what may be termed an absolute method) into the influence of 
temperature on the capacity for heat of aniline were published 
in the PArlosophical Magazine, January 1895. During last 
autumn, Mr. C. Green, of Sydney College. made a series of 
observations on the dercety of the same compound, over the 
temperature range 15 to 52 ©. Three separate sets of deter- 
minations of the density gave very concordant results. Tf the 
capacity for heat of equal volumes at different temperatures be 
denoted by the phrase '* vedanie heat.” then the “volume heat ” 
at any temperature is the product of the capacity for heat and 
the density, In the case of aniline, the * volume heat ” appears 
to be constant. Our knowledge of the changes it the capacity 
for heat of water due to changes of temperature is so uncertain 
that the redztize values of the changes in the specific heat of 
other substances are of little absolute value. The author, there- 
fore, has been unable to extend the inquiry into the ** volume 
heat * of other bodies than aniline, for he has not suceeeded in 
finding any other determinations which do not rest on same 
assumption as to the behaviovr of water.— Evhibition of Gold- 
stein’s experiments on kathode rays, by Mr. J. W. Capstick. 
Mr. Capstick showed Goldstein's experiments on the efleet of a 
stream of kathode rays on sths of the alkalies. When the rays 
are directed on potassium chlonde, for instance, Uhe salt becomes 
of a heliotrope colour, and retains the eolour for several days if 
kept out of eontact with mosture. The effect appears to he 
due to a chemical change in the sabstance—probably the ferma- 
tion of a sub-chloride- but the laser of altered salt is so exceed- 
ingly thin that it is citfieult to get unequivoeal chemical evidence 
as (0 its nature.— On 2 curio s dynamical property of celts, by 
Mr. G. T. Walker. Mr. Ge T. Walker exhibited celts which 


ids 


Possessed the propery of spinning in only one direction upon 
4 borizontal surface. Qn the formation of cloud in the absence 
4 dust, by Mi. C. T. R. Wilson. The cloud-formatiin is 
brought about, as in the experiments of Mitken and others. by 
the sudden expansion of Stturated air. A form of apparatus Is 
used in which a very sudden and dennite increase in volume is 
produced. and in whieh the possibility of dust entering fram the 
uutside seems to be excluded. If ordinary air is started with, 
itis found that after a comparatively small number of expan- 
sions, to remove dust particles by causing condensation to take 
Place on them, there is no further condensation unless the ex- 
pansion exceeds a certain definite amount. With expansion 
greater than this critical value condensation invariahly takes 
place. and the entical expansion shows no tendency to rise, how - 
ever many expars ons be made. The Jatest result for the ratio 
of the final to the mitial volume, when the eritical expansion is 
just reached. 1 1°258 (when initial temperature = 1677). This 
corresponds to a fall of temperature of 26?C., and a vapour 
pressure 4°5 tines the Sturation pressure for a plane surface of 
water. The radius of a water drop just in equilibrium wath 
this degree of supersaturation — 0°75 % 107% em... assuming the 
ordinary valee od the surface tension to hold tur drops of that 
size. 

May 27.--Fyaluation of an automorphic function, hy Mr. 
1. . Baker. On a construction in geometrical optics. liv Mr. 
J. Larmor, Note on the steady motion of a viscous 
Incumpressible Wad. by Mar. J. Brill. 


PARIS. 


Academy of Sciences, Vay 27. — Mb. Cornu in the chair. 
On an alyebraical problem connected with Fermat's last theorem, 
hy M. de Jongwieres. .\ contribution ta the history of the 
cerium earths. by MoV. Sehuvenhberger.~ On the aceumulation 
in the sail of cupric compounds used in the treatment ef para- 
siti diseases in plants, by M. Aime Girard. The evidence 
furnished by the author, in addition ta the facts made known 
by other writers, completely proves that continuous treatment 
with copper compounds for a long period has no intluence 
vither upon the quantity or the quality of the crop obtained 
from the vine er potato, = Dr. Frankland was elected Foreign 
Associate of the Academy. Injection of ethyl alcohol into 
venous blood. by M,N. Grehant. From experiments made on 
a dog. it is concluded that, after the injection into the blood 
of a considerable volume of alcohol, the proportion of this sub- 
stance Inthe blood tive minnotes after the injection and for more 
than eight hours afterwards becomes absolutely constant. 
Spectroscopic researches on Saturn's rings, by M. TL. Deslandres. 
The rotation of the planet and of its inner and outer rings has 
wen measured by the methods used tirst by the author with the 
planet Jupiter. aod employed by Keeler in his recently published 
researches on the subject of this paper. The author differs from 
Keeler insomuch as he does not regard this hind of evidence asa 
proof of the meteoric nature of the rings. | On the reduction of 
mittic oxide by iron or zine in presence of water, by MM. Paul 
Sabatier and |. 1. senderens. The reduction of gaseous nitric 
ovide or mitricestde dissolved in ferrous sulphate solution results 
inthe production of nitrous oxide and nitrogen, finally the nitrous 
vaxide is completely reduced also. |X small amount of anmania is 
formerl, and a considerable quantity of hydrogen liberated, when 
the reaction is permitted te po on for a considerable time. On 
the reduction of silica by aluminium, by VM. Vigourous. Silicon 
obtained in the crystalline form by this process is described. 4 
study of sotie reactions of lead sulphide, by We A. odin, Mr. 
James Hannay s conclusions concermmye the hypothetical com- 

mind PbS,O,. and the part played by at in the metalluusy of 
eal, are controverted., Tt is found that lead sulphide fuses at 
935, but cserts a considerable vapour pressure al temperatures 
upich lower: henee the explanation of the volatihsation of 
ralenw’ reqaires no new compound to be supposed tousist. The 
omg dinette) eqauitions expressing the reactions taking: plitce in 
the revcrberstury furnace are completely verihed by the author. 
Oo ain pholene derivatives, by M.A. Behal. On crystallised 
cinchenioi by VM. berdinand Roques. Transformation of an 
imbre elt nee oan ambide-acwh  Vyruvie acid forms with 


mine a cord@enmadon product, (1, . C (NCI). GOOM, 
Vhenylylyoxy le worl, ¢nder the sane conditions, forms the salt, 
CAI, CO. Cerdh. NGL,. CIT. Ondissalving this in methyl 


aleohal, the conden ™itien product, Cqlls © (NCgIT) . COQTT, 
separates outin the cryetalline forth ina few minutes in the eal, 
On azobenzene, by M, Adolphe Kenard. 
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ozone on benzene a white explosive substance is produced having 
the composition Cyl1,0y.—On the fixation of iodine by potata- 
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VASKELYV NES CRYSTALLOGRAPHY, 
Crystallography, a Treatise on the Morphology of 

Crystals. PaNetomeiaskclinc, NlkAT, RS. 

Professor of Mineralogy, Oxford. 521 pp. and sil. pp. 

398 figures, 8 plates, 8vo. | Clarendon Press, 1895., 

TER wandering in the desert for considerably more 
+ than forty years, the English student of crystallo- 
wraphy is at length brought within sight of the promised 
land ; it is true that guides have been offered to hin 
in the interval, but they have spoken in strange tongues, 
and have somctimes been mere dust-clouds of unneccs- 
sary formule and notations, calculated rather to bewilder 
than to Jead. 

Vhe long-expected treatise of Prof. Maskelyne will be 
found to fully jusufy the anticipations with which it has 
been awaited ; those who desire to study crystals and 
crystallography are no longer confronted by the want of 
an authoritative handbook, and need no longer lose them- 
selves among the works of foreign authors. ‘The English 
books hitherto available are few in number. The re- 
markable * Treatise? and “Tract” of the late Vrof. 


Miller established, in the mast rigid manner, a mathe- | 


matical basis for the science, and must always remain 
standard works masterpieces of precision. Vhese two 
books contain, in a few pages, all that is essential ; but 
being condensed into a bald sequence of theorems, they 
appeal almost exclusively to the mathematician. Mr. 
Gurnev’s httle introduction to the subject, and the text- 
book of the late Prof. G. 11. Williams, are excellent 
stimulants to the beginner, but will not suffice far the 
more advanced student ; the present work supplics most 
completely what was wanted, 

It is casy to state what is required from the practical 
point of view in atext-book on the morphology of crystals : 


the tearncr desires to know what are the rorms of 


erystals, and how they differ from other figures ; he must , 
be told how they are determined and described, and for - 


educational purposes it is especially important that the 
geometrical relations should be established by simple 
methods of proof from intelligible principles. 

All this the present volume satisfactorily accomplishes. 
A crystal is considered to be, for morphological purposes, 
a complex of planes which obey a simple geometrical 
law that known as the law of rational indices, and the 
carly part of the book is consequently devoted to the 
Investigation of such a complex, and shows, further, how 
itis denoted and represented ; this involves a series of 
propositions relating to axes and indices, to stereographie 
projection, and to the relations of zones. Vhe idea of 
symmetry superimposed on such a geometrical complex 
is considered in the two following chapters, and the six 
systems, having thus been established, are considered in 
detail in chapter vii. 

Although this treatise will certainly not prove attrac- 
tive to readers who are totally unfamiliar with mathe- 
matical methods and conceptions, yet it suceceds in 
giving simple and clegant proofs (many of them new 
of all the necessary theorems without intreducing any 
advanced mathematics. At the same time the book is 

Pais s,, VOL 52] 


Ts 


far from being a geometrical study. The eighth and 
ninth chapters, comprising more than one hundred pages, 
are devoted to the practical methods employed in the 
goniometrical measurement and calculation of angles, and 
to the manner in which crystals arc depicted by projec- 
tions and perspective drawings ; further, cach crystalline 
type is represented by copious cxamples from minerals 
and chemical products, and frequent references will be 
found to the bearing of certain physical investigations 
upon the points discussed. Such a complete treatment, 
for example, as is here given of the twinning of diamond, 
quartz, and felspar is infinitely more sitisfactory than 
the meagre sketch usually found in text-books, whether 
of crystallography or mineralogy. 

Lut the book contains far mare than is indicated 
above; it is. at least so far as regards certain aspects 
of the subject, a really philosophic treatise, of which 
the originality and peculiar interest will be best ap- 
preciated by a reader who refers to the discussion of 
crystalloid symmetry contained in the fifth and sixth 
chapters. Here the nomenclature is to a large extent 
new, although some of the terms have become familiar 
in Mr. Gurney's little book, where they are mentioned 
as due to Prof. Maskelyne. Many of them are invaluable 
aids to precision ; haplo- and diplo-hedral, meta- and 
anti-strophic, holo- and hemi-systematic, for example, 
are terms which avoid much circumlocution, introduce 
clear conceptions, and once used can scarcely be dis- 
pensed with. 

Yhe chapters dealing with symmetry must have been 
familiar to Prof. Maskelyne’s pupils many years ago, at 
a time when the importance of this subject was by no 
means recognised ; to him is undoubtedly due the credit 
of first in this country directing to crystal symmetry the 
consideration which it deserves, which, moreover, it failed 
to receive in the methods of Miller. In the present book 
symmetry is of cardinal importance ; the systems are 
deduced from a discussion of the possible forms which 
may be assumed by the systematic trimgle, Ze. the 
triangle formed by the intersection of a sphere with 
three adjacent planes of symmetry ; the mero-symmetrical 
divisions of the systems are then considered as resulting 
from the possible “presence or absence of certain faces 
consequent upon the abeyance of the actual symmetrical 
character of planes which are otherwise potentially planes 
of symmetry’: in other words, the symmetry of the 
system is regarded as a complete type latent in the 
hemihedral and tetartohedral crystals, and exercising 
a symmetrical influence by virtue of the axes of symmetry, 
which are themselves the result of dormant planes of 
syminetry. 

Now in recent years new methods of treating erystallo- 
graphy, also mainly from the point of view of syminetry, 
have been developed in other countries : to avoid eriti- 
cising the present treatise in the light of the newer 
teaching. would be to shirk a responsibility obviously 
Imposed upon a conscientious review, 

One method frames a theory of crystal structure which 
shall accord with the observed homogeneity of crystals, 
finds in how many ways such structures may be sym- 
such is the course 
pursued in Mallard’s miagniticent treatise upon the basis 
of Bravais’ theory of structure, and a similar method 
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metrical, and so deduces the systems : 
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mught be based upon a more extended theory, such as 
that of Sohncke or that of Fedorow and Schontlies, and 
would lead to all Known varicties of crystal symmetry. 
Such a deductive method ts not, however, one which has 
ever commended itself to scientific teachers in this 
country, and it is not one which can be logically adopted 
in a book dealing solely with the morphology of crystals. 

The second method ts the one introduced by Gadolin ; 
it inquires in how many ways a tigure obeying the law 
of rational indices can be symmetrical according to the 
number and distribution of its planes and axes of sym- 
metry. and it leads satisfactorily toall the known varieties 
It was employed by Liebisch, and has been 
carried to its utmost ceatreme in the new edition of Groth’s 
“Physikalische Krystallographie.” where the systems are 
seometrically little more than artificial groups constructed 
by synthesis of the various types, the conception of mero- 
symmetry being completely abandoned. Prof. Maskelyne 
treats of planes before axes of symmetry, and regards the 
latter as begotten by the former; accordingly he is com- 
pelled to introduce the idea of mero-symimetry as a second 
empirical law, whereas the method of Gadolin requires 
the one law of rational indices alone. In the opinien of 
the present writer, Gadolin’s is the most, indeed the 
only, logical process. 


ot crystals. 


It must. however, be confessed 
that the method of Prof. Maskelyne possesses a sim- 
pheity whieh is important from the educational point 
of view, and might alone be sufficient justification for 
its use: that he has considercd and rejected other 
possible courses 1s clear from the discussion on p. 171, 
which leads to the followimy sugyestive remark 2" It is, 
however, evident that the whole treatment of crystal- 
lographie symmetry on the assumption of planes and 
axes of symmetry, actual or potential, represents a geao- 
metrical abstraction ; an abstraction that needs for its 
development and due explanation a complete science of 
position apphed cto the molecular mass-centres.” 

In the preface iw ts stated that the greater part of the 
present treatise has long been in print; this being the 
case, the carher part must inevitably be somewhat out of 
touch with recent discovery, and since there is no lst of 
¢rrata, statements which are not, like the veometrical 
propositions, unassiable, must be received with due 
caution. ‘Vhus milk-sugar ts stated to be orthorhombic, 
it his recently been proved mono-symmetric > the whole 
of $ 314 should now be cancelled. Again, $ tgo must be 
read in the light of § 260. Cuprite ts described both as 
holo-symmetrical and hemi-esymmetrical ; but the 
intellizent reader will find the most important of such 
contradictions inpheitly corrected ina table of crystalline 
types, with authentic cxamples, given on p. 502. ‘This 
table 1 introductory to eight useful plates which deserve 
special attention, since they represent all the varicties of 
mnerohedra and their relations, and render the previous 
dr criptions easily intelligible, 
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The appearance of this book 1s an interesting, event in 
the In tory of crystallography. The volume stunds as a 
striking and permanent record af the erivinal manner in 
which this screnee tees for many years been treated by 
the Oxford Profe sorin lectures, of which the substance 
ionow for the tirst time made public. By thase who 
have had the privileye of personal acquamtance with his 
teaching, ao will be 
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style of exposition singularly adapted to kindle en- 
thusiasm for an abstruse subject, and by the scientitic 
public. as an authoritative treatise on a science of which 
the growing importance is continually becommy more 
fully recognised. H. AL Miers. 


THE SECDV SOL SLEREOCL EMS Tie 
Stcochinic.  bevposé des thiortes de Le Bel et Vat 

Ttof, Var le. G. Monod, avee une préface de M. C. 

Friedel, | Party ; Gauthier-Villars et Fils, 1895. 

i ees is a small book of t62 pages which gives a clear 

account of the fundamental ideas upon which is 
founded the modern doctrine of chemistry in space, which 
sprang, as every one knows, out of Pasteur’s classical re- 
searches on the relation between optical activity and 
crystalline form. Much fault need nat be found with this 
book because it contains rather dogmatic statements of 
debatable propositions, but venture to think the 
treatment of the subject too sketehy and superticial to 
afford much real help to the student, 

M. Monod’s little hook relates only to the stereochem- 
istry of carbon, and the isomerism of nitrogen compounds 
is not referred to. Now this department of theoretical 
chemistry is one which should be entered by the student 
at a comparatively advanced stage of his progress, 
when he is already familiar with the more tmpertant 
facts upon which the theory based. It 
doubtful, therefore, whether seanty an outline 
this will supply what ts wanted by students at this 
stage. They will desire to be told not only Urata certain 
number of groupings are possible with a stated number of, 


we 


i SCUIIS 


so als 


carbon atoms, which is usually obvious enough, but they 
will require to be told something of the secondary hypo- 
with which the fundamental idea has become 
encrusted. For example. the union between two carbon 
atoms joined by a single bond is shown «p. 17) to be 
“mobile” that is, cach carbon is supposed ta be able to 


theses 


rotate, together with its attached radicles, round the axis 
joining the two carbons ; but the student is deft at that 
point to wonder why it should rotate at all. It ts only 
much later (p. 63), in connection with the isomerism of 
fumaric and maleic acids, that reference is made to the 
doctrine of attractions between the 
with carbon atoms adiacent to cach other. In this case it 
is not justifiable to say that the attraction of CO, for 1 
is exvdenddy greater than that of CO} for COT or IT 
for Hh. There is nothing evdeat about the statement, 
which is almost purely hypothetical, such evidence as 
does exist tending almost as much one way as the other. 


radicles associated 


Throughout the book the conventional tetrahedron is 
the symbol used, and we have not been able to find any 
account of Wunderlich’s hypothesis as to the configure 
ation and union of carben atoms, nor of Baeyer's strain 
theory in the formation of closed chains, nor of any other 
explanation of the way in which two carbons may unite 
by double or triple bonds, and the consequenees of such 
union, 

The most interesting part of the book is the brief 
fourth section, which relates to the researches and hy- 
potheses of tuye as to the relation between the rotatory 
power of the substance and the masses of the radicles 
attacbed to an asymmetric carbon m the molecule of an 
optically active compound. 
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(ine word more. The short preface by Prof. Friedel 
explains, as follows, the object of the book : * La branche 
de la science chimique 4 laquelle on a donné le nom de 
stéréochimie ou chimie dans lespace est de date toute 
Elle a eré créé par MM. A. Le Bel et Van't 
Hot: ... A Vétranger les publications d’ensemble faites 
pour répandre ces notions ne manquent pas. 11 n’en est 
pas de méme en France,” &c. This seems strange, while 
(lose by, rue S. André des Arts, may be had Meycrhoffcr’s 
edition of Van't Hotts celebrated “Dix années dans 
Vhistoire dune théorie” a book of infinitely greater 
interest than the volume before us. 

\ practice has grown up of late years of inserting into 
tert-books by obscure authors little prefaces by better- 
known men, contuning nothing in particular in the way of 
information, and in which the laudatory expressions are 
not itlways quite justitied by the character of the book. 
So long as “putting “is regarded as allowable, there is 
no very clear reason why it should not be pe ‘nitted in 
connection with books; but the sort of preface referred to, 
has rather too strong a family tikeness to the ” certificate ” 
so often found on the label of hair-restorers and packets 
of cocoa, to the virtues of which these writers of prefaces 
would probably in most cases shrink from testifying. 
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fhe Lelephone Systems of the Continent of Europe. 

ALR. Bennett. London: Longmans, 1895.) 
Wirt what object was this book written? The introduc- 
tion is a vioient diatribe against the telephone powers 
that be in England; and yet by his titles, the author 
seems to have been nursed in their service. Moreover, 
England and Germany with their 162,000 telephones, rank 
next to the United States, and possess more telephones 
than atl the rest of Hurope put together. In fact, next to 
Scandinavia and Switzerlind, England ranks above 
Germany in telephonic development the rest of Europe 
beings “nowhere.” Why. therefore, this wailing and 
aniashing of teeth 2 Why should England and Germany 
lone in Europe excite his wrath? Is it that they will 
not adopt at home his views of low rates and, perhaps, no 
profits, and did his apparent rough treatment in Berlin 
preyndice his judgment of German ways? The book is 
tull of statistics of the growth and development of the 
husiness in different European countrics except England. 
It indicates the public uses to which telephones can be 
applied, but it contains little that is scientific or prac- 
Ucal Its facts ire tleeting, and its revson détre is not 
evident. 

The development of telephony in Sweden is very re- 
markable, “Vhe difficulty of Jocomotion, and the long 
dark days in winter. may account for much of it. Ina 
population of 4,824,090 there are 26,201 telephones in 
use. “This means one telephone to 184 inhabitants. — En 
the United States there is one telephone to 270 in- 
habitants. 

In Switverland it is even more developed than in 
Sweden. Vhe difficulties of locomotion and internal 
communication, the isolation of valleys, that gold mine 
to the country the great summer tourist traffic— and 
hotel hfe, may account for this, but the author attributes 
ts success solely to its cheapness. In fact it is too 
chetp, for it does not pay, and this state of things is not 
conducive to future prosperity. ; 

The great development of telephony in the United 
States, where there are 232,140 subseribers in spite of 
very high rates, does not support the views of the 
author. 
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_“telephonogram”™ is lengthy. 
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The annual charge in Switzerland was originally 150 
francs per annum for an unlimited local service, and an 
additional 25 francs per annum to cover trunk or inter- 
urban service. It was soon found necessary to charge 
20 centimes per talk of five minutes on trunk lines. 
Since 18g0 the local charges have been 8o francs per 
annum with 800 free talks, and 5 centimes per extra talk, 
and the trunk charges per threc minutes, 30 centimes for 
any distance up to 50 kil., 50c. to 100 kil. and above 
too kil. 75c. From January 1, 1896, it will be a very 
practical and sensible tariff, viz. an initial annual charge 
of 40 francs and a uniform charge of 5 centimes for all 
local talks, the trunk charges remaining unchanged. 
The number of talks per annnm per subscriber during 
1894 was— local 504 and trunk 85, but the trunk traffic in 
many places far exceeds the local. In Affoltern, for 
instance, during 1894, there were only 105 local talks, 
while the trunk talks amounted to 8167 | Journal Tele- 
There were at the end of 
1894, 18,814 subscribers in Switzerland. ‘This means one 
telephone to 147 inhabitants. 

A word is wanted badly to express a telephonic con- 
versation or talk analogous to “telegram.” The author's 
“Phonogram” js in use 
in connection with the phonograph. ‘“Telelogue” has 
been proposed, but has not met with gencral approval 


The Elements of Flealth, By Lous C. Parkes, M.D. 
D.P.H. iLondon: J. and A. Churchill, 1895.) 


THE author of this manual states in the preface that his 
“main idea has been to give some simple yet practical 
information on the preservation of individual or personal 
health.” It is impossible to say, with any degree of ccr- 
tamty, who is to be accorded the distinction of having 
originated such an *“‘idea.” Certainly Hippocrates under- 
took the writing of treatises on hygiene, and even he 
was only following in the footsteps of others. This pre- 
liminary remark mainly arises out of the fact that when 
another manual of hygiene appears, one’s natural impulse 
is to turn to the preface, in order to see if the anthor has 
any new motive to suggest for its appearance ; for the 
fact is, there is. at present, a superabundance of such 
works. Dr, Parkes’ manual, good as it is, contains prac- 
ticaily nothing that cannot be found in any of the other 
dozen or more elementary treatises dealing with the same 
subject ; and to those who are familiar with the same 
author’s work upon * Hygiene and Public Health,” it will 
be sufficient to state that the present volume under review 
is practically that work popularised and very much 
abridged. 

The illustrations are excellent ; and it isa positive relicf 
to find that they show a little freshness in their treatmen’, 
and are something more than the stock figures that 
appear in so many similar publications. 

Dr. Parkes occupics a deservedly high position among 
sanitarians, and it yoes without saying that his teachings 
are sound. ‘Vhere are only two points which call for 
adverse criticism. The table on page 168 needs revision : 
the author is well aware that the fat in butter does not 
average 88 per cent.; indecd, on a subsequent page (196) 
he himself puts it down at 83 per cent.; and his state- 
ment that it is “doubtful if alum (in bread), unless pre- 
sent in considerable quantity, is able to inflnence health 
adversely,” 1s also open to criticism. In the first place, 
it is doubtful whether, if such be the case, it is prudent to 
make so loose a statement in what is designed to be a 
popular work for the lay reader. Vhere is little doubt 
that the hydrate of alumina, which results from the use 
of baking powders containing alum, is soluble in the 
hydrochloric acid of the gastric juice, and there are 
many good reasons for regarding such addition as very 
undesirable ; it would, morcover, probably prove harmful 
when present in what may be held to constitute less than 
a considerable guantity. 
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LETTERS TO THE EDITOR. 


(The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuseripts intended for this or any other part of NATURE. 
Wo notte ts taken of anonymous communications.) 


Hypnotised Lizards. 


SEVERAL communications relating to the so-called ‘‘ death. + 
feigning instinct * of certain reptiles have appeared in the 
columns of Nartre during the last fewimonths. The following 
observations bearing on this question may be of sufficient interest 
to justify publication. They refer to a species of lizard of the 
genus Stellio (identified in Tristram’s *‘ Fauna and Vlora of 
Palestine” as S. cordy/ina), which is extremely common inthese , 
parts. When one of these lizards is captured. it makes a few 
vigorous efforts to escape, and then, if held firmly, falls into a 
limp. motionless state, which might easily lead an inexperienced 
person to think it dead. .\ very little examination, however, 
shows that the animal is not dead, but ina trance-like condition. 
Genule respiratory movements are visible just behind the 
shoulders. and sometimes show a rising and falling rhythny with 
short intervals of complete rest ; the eyes may rennin wide open, 
but are commonly half-closed, and the lids wink slowly trom 
time to time spontaneously or by reflex action: the mouth is 
almost always open—sometimes wide, sometimes but litth—and 
in either case the jaw is quite rigid, and if closed hy force is apt 
to reopen when the pressure is withdrawn ; the limbs lie extended 
and semi-Alaccid, with some approach to a cataleptic condition, 
fe. if bent, or stretched into positions not too strained, they 
maintain such positions when let go: and the same is true of 
the trunk and tail. If, now, the lizard be laid down gently on 
the floor or ona table, it will lie perfectly still and seemingly 
unconscious for sume minutes (unless roused by a sudden jar or 
lond noise), the eyes preserving throughout a peculiarly vacant, 
expressionless aspect, quite suggestive of death. While in this 
state the lizard may be put inte a variety of positions without 
eliciting any sign of consciousness, and will lie as quietly on its 
back asin the natural position; and T have without ditficulty 
made one maintain various grotesque postures, such as standing 
crect with one hand resting on the edge of a book, like a preacher 
behind a pulpit; bending sharply around, and seizing the tail 
with the claws of one fore-foot ; cocking the tail over the back. 
scorpion fashion, &c. ; 

Although some reflex actions are maintained (e.g. winking, as 
abuve mentioned), there is a considerable degree of cutaneous 
anesthesia, as shown by the fact thata pin may be run through 
a fold of skin without fully rousing the animal, a sluggish, feebte 
wrigele being the sole result. 

This trance state (obviously akin to some phases of hypnotist) 
lasts, as before stated, for several minutes. 1] have on several 
occasions umed it, the lizard being laid on its back, ans myself 
concealed or standing quite sull at a distanee, and in each 
instance recovery seemed to come suddenly after about five 
minutes (Sometimes a few seconds less, sometimes more), the 
animal showin no sign of consciousness until by one brusque 
effort it (ured over inte the normal position ; this done, it Tes 
quite sull, but evidently awake and observant, fora few moments 
morc, and then seutdes off in a hurry. 

1 tind that the readiest way ef inducing the trance is to take 
thy lizard’s head between my fiager and thuinh, making gentle 
uresure upon the angles af the jaw and upon the tympanic 
taembranes s but similar pressure on the sides of the trunk, just 
behowd the turclimbs, is just about as cle tive, 

Sahoare the facts: and it seems to me that, so far as the 
aeeelin question iy concemed, they lend no support whittever 
tothe hyputhess of volontary or conscious deathetcigning ¢ tut, 
rithe ¢ perary, are perfeetly consistent: with the view that such 


Henmweer by log tothe same chess es the various maniestations 
PUsypeeton ge. woh whith we are all more or less tannhar 
in the hate n Saher. 


Sappoete:, however, forthe stke ofargvment, that we have to 


Vo Wore with a tue inet, aml not, as Pbehese, with a niece 
Dero an ince til ree ih of the hagher nervous centres 

what peat pore om ald Sh an msnnet serve?  Vhe 
Matural coemies of (ower divards are foxes, jackals, martens, 


Far yof prey. ond tghe Car aty one bebeve that any one of 
ther foie, Wasing cqpthred a divard, wertld be an the Teast 
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inclined to let it_ go because it lay motionless and apparently 
dead in the captor’s grasp? Or will ithe argued that the trance 
condition is a special gift ‘tin mercy” to the victim, to mitigate 
or abolish the pain of death? If the last be the true explana 
tion, one is tempted to ask why such tenderness is shown to a 
favoured few of the victims in nature's wondrous system, while 
the majority (face Dro A. RR. Wallace) are left in possession of 
consciousness and sensibility more or less acute until they have 
sustained enough mechanical injury to kill or stun them, 
WoT Va pnigien 
Beyrout, Syria, May 16. 


Stridulating Organ in a Spider, 


Tr is exactly twenty ywars now since ] described to Geottry 
Nevill the sound made by our large ‘* Bhaluk Mokra” (or Bear 
Spider). 1 noticed that Wood Mason, who sat opposite me, 
appeared tu be highly amused, but he said nothing. 

Neat morning when he joined Nevill and me at table, Mason 
was in high glee, and said, ‘‘ Ive found out all about your 
wonderful spider. 1 thought yesterday you were telling 
Nevill a sutf yarn for amusement, but as it wasn’t your usual 
custom, T unbottled a lot of the big spiders, and found the 
stridwlating apparatus. 

Ie there and then made me recite all over again, and promise 
to write out, what he quoted in the 7rans. LZnt. Sev., 1877, and 
give him a sketch, whieh is plate vil. : a previous notice of it all 
appearing in our J’ror. cfs. Sor. Bengal, 1876, and sfan, and 
Mag. Nat. fist. 

It was in the cold season of 1869-70 that | captured the speci- 
men, and noticed the stridulating phenomena. The sound can 
be heard easily at ten or twelve yards. and is ike pouring small 
shot on a plate. 

} should not have mentioned the above, were it pot that my 
report of *t sound-producing Ants” seems to have been over- 
looked. Tf T mistake not, Sir John Lubbock looks on them as 
& silent group; but it is ten or twelve years now since 1 drew 
attention to the sounds made, and gave a small ‘* Morse” dia- 
gram of the same, cither in Narure or the Lugltsh Merchant, 
one kind of ant giving a series of triple sounds, another kind a 
set of five or six, gradually decreasing. 

I described how the sounds were made by rasping the Jrorny 
tip of the last abdominal segment on any resonant material, such 
as thin dry bark, dry leaves, &c, 

Tam not aware if the tolerably loud percussive ‘ tok-tok ~ 
of the Mahsir (Aartessdazcrecep) Is known, 1 described it to a 
friend in England in 1879, and saw it quoted in the Detrdy 
Telegraph (about August to October) soon after. 

While on this subject, | may inention that we have a rather 
rare butterfly here, which is dack in colour, some three inches 
across, a very hard Ayer, and when darting about (yenerally after 
sunset), ina shady avenue, makes a series of laps, sounding like 
“tip, Up, tip.” 

Three or four of these butterflics generally fly together. 1 
have not seen one alone: and though UE have often enough tried 
to catch one, never seeured at specimen, The sound, 1] presume, 
is mae by striking the anterior margins of wings together ; 
and if standing still, one can hear the “tip, Up" six or seven 
yards off. 

There are, oo doubt, many Cvings of this sort that an old 
*Jungli walla would know, and think of small value. T have 
seen surprised at the dite often known about the habits and 
Appearance of many avimals and tnscets. Not Uiree years ago, 


en ae 


awell-known naturalist, was quite interested in my description 
of the ** happy famuly ” one often finds in the holes, a htde above 
water level, ino our clay banks of small rivers, at low walter 
during cold season; lish of several kinds, and crabs (three and 
fourdmches across) liviys together in the hele under wat-r asa 
“colony.” Vut for these talerably deep holes, the otters would 
lese no dish in the smaller rivers. 
Sie samlnkenten 
Sibsiyar, Asam, May 
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The Migrations of the Lemmings. 


AtritoccH I have dwelt among the Lemmings for many 
years, and paid great attention to their migrations, I have 
thonght it might be more satisfactory to my readers to record 
the result of an interview with a captive member of the tribe. 
as recorded by the aid of a phonograph, assisted by a certain 
legitimate amount of amplification which the poverty of the 
language necessitates. This, however, I am convinced is what 
my little prisoner intended to say. ‘*T am amused hy the 
reasons men give for our sudden appearances and inexplicable 
migrations. But, although I do not see why I should enlighten 
you on either of these points, especially as you would probably 


WA TORE 


only stick the harder to your own opinion, I will venture to ask | 


whether you think we cross wide lakes, the opposite shores of 
which are quite invisible to us, in order to find the food 
which we thus abandon ; indeed, thongh | fear I am somewhat 
letting what you call the cat out of the bag by saying it, I have 
often wondered why I myself did not wander along the green 
shores of Teimdalsvand and down the valley amid sweet grasses 
and clover, instead of swimming across to barren Valders, and 
getting caught by you for my pains. 
than when my friends the swallows leave their flies, and even 
their families, and start on their travels, when the impulse seizes 
them, whilst the former are still plentiful, and the latter not yet 
ungrateful. So I feel indignant at the suggestion that we travel 
hecause we are overcrowded and underfed at home. I admit 
that our temper as a race is somewhat short ; it has been im- 
paired by incessant bullying. Dogs, wolves, and lynxes eat us 
wholesale ; and the reindeer disgustingly declare that we are a 
mere bag of succulent sasr-fraut. Shadows annoy us. and you 
mien have even invoked spiritual weapons to aid your carnal 
implements of destruction. But let me seriously advise you not 
to fling about inappropriate epithets ; our customs are at least as 
good as your own, and probably somewhat alder, for we too have 
had an ancestry, and voAdsse offi. Wnough: let me out; I 
want to get on.” W. Durra-CroTen. 
Richmond, Surrey. 


Boltzmann's Minimum Theorem, 


THERE is a point of great interest, in connection with Mr. 
Surbury’s letter in your issue of May 30, on which he has not 
touched. 

The expression obtained in the Boltazmann theorem for the 


fi 4 . 
value of u depends on the assumption that the actual dis- 
a 


tribution ts at every instant absolutely identical with the most 
probable distribution. This we know cannot be exactly true, 


4 ail. F F F 
Therefore the value of i 3D Boltzmann's theorem: is not iden- 


dt 


uhed with the ost probahle value of al 
at 


quite possible, in the absence of proof te the contrary, that no 
matter in what way the actual distribution differs from the most 


It is, for instance, 


if . 
probable one, the actual “yp Way be numerically smaller than 


t 
the \alue corresponding to the most probable distribution. 

In that case Boltzmann's theorem would give the maximum 
rate of subsidence instead of the most probable rate. Can Me. 
Burbury or Dr. Boltzmann throw any light on this question ? 

é Epwp, P. CULVERWELL., 

Vrinity College, Dublin, June 1. 


THE CAMBRIDGE NATURAL HISTORY? 

ALTHOUGH the third in the series, this valume is 

the first of the long-promised “ Cambridge Natural 
History” to appear, and as such excites additional interest 
hecause it affords some clue to the probable style of the 
remainder— probable, since “complete uniformity of 
treatment has not,” we are told, “been aimed at. It is 
worthy of remark that, contrary to what obtains in 
most popular works on natural history, the Invertebrates 
«re to receive their fair share of attention, and to extend 


Kdited by S, F. Harmer, M.A. 
“Molluses." By the Rev. A. H. 


' <The Cambridge Natural History.” 
and A. EB, Shipley, M.A. Vol. ii. 
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“Brachiopods” (Fossil). By E.R. C. Reed, MiA. Pp. xi. 53 234 
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over nearly seven of the ten volumes projected. It 
is almost a Cambridge work in a double sense, for 
with the exception of Prof. Herdiman, who is to write 
on the “Ascidians and Amphioxus,” and Mr. F. E. 
Beddard, who will undertake two such widely separated 
suhjectsas “ Earthworms and Leeches” and “ Mammals,” 
all the contributors are connected with that University. 

“©The Cambridge Natural History’ is intended,” the 
publishers announce, “in the first instance for those who 
have not had any special scientific training, and who are 
not necessarily acquainted with scientific language. At 
the same time an attempt is made not only to combine 
popular treatment with the Jatest results of modern 
scientific research, but to make the volumes useful to 
those who may be regarded as serious students in the 
various subjects. Certain parts have the character of a 
work of reference.” 

By this standard, then, the present volume must be 


, Judged; and on opening its leaves and turning over its 


But, after all, it is no worse | 


pages, with their abundance of new and beautiful illus- 


Ith Th 


Chrten Spinosus, Brug, 


trations, it is at once manifest that artist and engraver, 
printer and publisher, have vied with each other to pro- 
duce a work worthy of the conception. 

The major portion, or, to be precise, 45y pages of the 
whole, is devoted to the Mollusca. It is no fault of the 
authors if it has to be admitted that a treatise on this 
branch of natural history, at once popular and scientific, 
still remains to be written. Mr. Cooke, who is respon- 
sible far this section, save for a casual passage or phrase 
here and there, has produced a most readable work ; but 
the burden laid on his shoulders is greater than one man 
can bear nowadays, for no single individual can be a 
specialist in all the numerous branches of the subject; 
and yet nothing short of special knowledge in every 
ramification is adequate for the production of a text- 
book. he co-operation of specialists is yearly becoming 
more and more of a necessity in compiling manuals if 
good work is to be achieved, and in our opinion the 
system of minute subdivision, adopted for example in 
the “Standard Natural History,” which was published 
some years ago in America, is the only wise one. 

It is not, therefore, any matter for wonder that Mn 
Cooke has had to resort largely to compilation, with the 
inevitable result that facts here presented in one form of 
phraseology, would, with a more intimate personal know- 
ledge, have been differently expressed. ‘hus, for example, 
when speaking of barriers to distribution, we are told that 
“ranges of inferior altitude, such as the Pyrenees, the 
Carpathians, and the Alleghanies, may be turned in flank as 
well as sealed,” and when he wrote, * The Mediterranean 
offers no effectual barrier” the author evidently did not 
take into consideration the altered distribution of sea and 
land im the Mediterranean region during Vleistocene 
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tunes. Whilst in this respect the work, for a teat-book, 
sutfers unavoidably from too much of the “study” it, on 
the other hand, would have been better if an extension of 
time had been allowed the author in which to weld his 
mass of interesting and valuable material into a mere 
homozeneous whole. 

The method of treatment of the subject. chttering as it 
does in many respects from that ef the ordinary hand- 
hook, will best be gathered from a brief reci ipitulation of 
the order in which the main points are taken. 

Pretacd 18 a scheme of the classification adopted : and 
concerning this it will be more convenient to speak later 
on. The opening pages are devoted to a brief intro- 
duc tory statement denining the relationsmp of the Mollusca 
to the rest of the animal kingdom, and sketching their 
classification so far as the principal groups are concerned, 
Only one phylogenetic table is submitted, and that. un- 
fortunately, the misleading one dividing the Mollusca into 
the utterly unnatural groups of Glossophora and Aglossa. 
On the other hand, Mr. Cooke is cordially tw be con- 

eratulated on refusing to have aught to do with that 
mythic al monster, the “archi.” or “schematic-mollusc.” 
\ discussion on the origin of the Jand and fresh-water 


Eats Threr sthges in the growth of Ae cera rugesa, Sow, 


molluscs follows, and leads up to chapter i. which deals 
with the habits and economy of the non-marime forms. 
nennes ef the mollusea, means of defence, parasitre 
mollusea, commensalism, and variation occupy the nest 
hapten,  bicld aalicologists espeaally will appreciate 
the bionemnieal tacts and fancies here caretully gathered 
together from innumerable minor sources, and presented 
navaiable toum ; mdeed, were at not fram hick of space, 
ve would lids quote Tergely out of this, the most 
ntcrestiiy partion of the SHS from a popular peint of 
es. Tn the succeeding four chapters fv. sii. the 
anatomy. or tather (ie comparative anatomy, and embryo: 
ogy oof the ceverabclisses are dealt wath. The shell and 
the desiznation of its parts came nest. Distribugen tin 
pace forms the theine of the three subsequent chapters, 
mdohere the non-tmarme have preference by two Ca one 
over the marine mothisca. ‘Three maps accompany and 
“Waetrate this ection, by obsiatings the necessity of 
referring too an athes,  binally, there as the systematic 
porten, in which a hmef desenption as yaven ef the 
principal directors of each family wath ats distribution in 
tingandiahh tofthe more mportant penewtecomposing it, 
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In great part, thercfore. the present work reverses the 
method adopted in most modern teat-books, wherein it 
is customary to describe the animals first and discuss 
their habits afterwards ; the writer has. in’ fact, followed 
the arrangement adopted in the preliminary chapters 
of Woodward's * Mannal” rather than that in’ Fischers. 
This system of inversion also obtains in the anatomical 
portion; reproduction, usually reserve d for the hast, being 
put first apparently, with some idea of starting at che 
beginning of the molluscan career. The principle may 
undoubtedly possess advantages, but i also has its draw- 
backs, For example, the nomenclature of the parts, or 
topography. of the shell ts not given tl the close of chapter 
ix. Whilst many of the terms there first defined have 
previously been freely employed, and that although the 
student is theoretically not expected to be acquainted 
with anything beforehand. 

This is a detail which the editors should have attended 
to, for wherein their utility if not to assist by bringing a 
fresh and impartial cye to bear on the work they super- 
vise. since however able a writer may be. he is naturally 


apt when engrossed with his task te overlook such 
minute. So, too, they should have noted that the 
“elasses ” have m= the openmng 


pages. by a shp of the pen, been 
called “orders.” “They might alse, 
though it ts not fair to charge it to 
their account, have observed that 
whilst at po 1g Drefssensta and 
VMvtlopsts are spoken of as 
“scarcely modified rie hese 
two vencra are in the systematic 
part correetly referred to a totally 
different order fram J/y/rdies, “The 
author himself, however. must be 
held responsible for having over- 
loaked Dr. Carpenters retraction 
of his theory of shell formation in 
the Jater editions of “The Micro- 
scope,” and for such other over- 
sights as referring the well-known 
and beautitul ¢ Choanupoma hyst tx, 
from Cuba, to the genus Crdidrelfia, 
or des sribing Strombus as “fra 
VOrous, 

Although on se vexed a ques- 
Hon as classification the pretest 
latitude seems allowable, yet certam 
poms in the onc here adopted call 
for remark. For instance, the 
Amphlineura are retained as an 
order of Gastropoda i Mr Cooke 
and, we chink, less correct spelling 
in contradistinction to the opmien of 
More- 


older 
of Gasteropada 

recent authorities such as Pelseneer, Simroth, Xe. 
over, hy-the-by, why is Pilshry’s classification of (he Chitons 
passed over for an older and tess complete one 2 What te 
do with the Prerapoda, Wr Cooke was apparently in doubt 
when he began his book pp. 6,7. but in the systems 


prefers the 


partat the clase, ther affineties with the Pectibranehiate 
Opisthobranchs is duly pomted out, At the same me, 
thengh their two inn divisions, Vhecosomata and 
Gymnosomata are most closely allicd ¢o the Bulloidea and 
the Aplystordea respectively, the Pteropoda are here for 
comvenience sake retained as a group by themselves ot 
equal rank with the ‘Fecubranchiata as a whole. “This, 
Wf not exactly logical, ts comprehe nsible, but not so the 
separation of these (wo sections hy the interposition of 
the Ascoplossa and: Nudibranchiata, 

About the Heteropada, on the ether hand, our author 
has no seruples, and themgh they retained them inde 
pendence ta a later date than the Pe ropeda, they are 
referred without: comment, albert correctly, . the Trasa 
brancliata, and even. following Lang, to the Tamoylossa, 
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The term Platypoda, founded to include all the Peetini- 
branchiate Prosobranchs execpt the Heteropoda, is here 
restricted and made to apply, without reason given, to the 
Vicnioglossa other than the Hetcropoda. 

Those interesting and somewhat anomalous genera 
Suphonaria and Gadinia, Mr. Cooke, in accordance with 
the conclusions lately arrived at by Kohler, Haller and 
Plate. places with the Vectibranchiata, ercating for them 
the sectional name of Siphonanioidea. Pelsencer, we 
may incidentally remark, in his “ Recherches sur divers 
Opisthobranches.” which has only just been published, 
objects to this conclusion of his German cox/réres, and 
seemingly on very good grounds. 

The Brachiopoda, which are incorporated at the end of 
the volume, are subdivided into “ recent” and “fossil.” 
The former (pp. 463-88, have been undertaken by one of 
the editors, Mr. A. E. Shipley; the Jatter pp. 491 512,, 
hy Alr. F. R. Cowper Reed. 

Mr. Shipley’s chapter is a compact httle summary, 
pithily written, and whilst not erring on the side of 
popularity, ought to be readily followed by any average 
student or reader. 

It consists almast entirely of anatomical description, 
embryology, &c., for in “habits” the Brachiopoda are 
extremely deficient, preceded by a short sketch of the 
historical bibliography of the group, and followed by a 


_ and Start Point. 
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turned into a library capable of holding 1,coo.cco volumes. The 
gift will amount to 250.0co dollars, being the largest ever 
received in the siaty-six years of the existence of the University. 
The cnly condition is that the name of the donor shall never be 
revealed. 


AKRANGEMENTS are being made by the Marine Hiological 
Association for a series of dredging and trawling expeditions 
during July, August, and September, lo investigate the fauna 
and flora of the outlying grounds between the Eddystone Rocks 
Tn order to make the results as complete as 
possible it is extremely desirable that the investigation of each 
group should be carried out by a competent naturalist. Zoologists 
and botanists who are willing to take part in these expeditions, 
or to assist. in working out the material collected, are requested 


_ to communicate with the Director, the Laboratory, Plymouth. 


few notes on their distribution, with a synopsis of their | 


classifeation by Davidson. 
Mr. Shipley coneludes that the affinities of the Irachio- 
poda “seem to be perhaps more closely with the 


hic. 3. -Spirifer striata, Carkoniferovs J.imesto ie. 


Cephyrea, and with Pheronrs, than with any of the other 
laimants ” which have from time to time been advanced. 

Mr. Reed, on the other hand, by the nature of his sub- 
ject, is reduced to a description of the shell, especially 
emphasising such features as indicate anatomical structure 
and to a classification or “Synopsis of Families.” The 
latter closely approximates the classification employed by 
Zitel in his * Wandbuch,” and hence can hardly be said 
to embody the very latest researches. Schuchert’s classi- 
fication should, we think, at least, have been referred to. 
Some allusion, too, ought to have been made to 7rentefo- 
Avlusx, which its discoverer, Mr. G. iF. Matthew, describes 
as possessing articulate valves, though it is alled to the 
Obolida. Mr. Reed's descriptive writing must be accorded 
equal praise with that of Mr. Shipley for clearness of style. 

Through the kindness of the editors and the publishers, 
we are enabled to reproduce some of the illustrations in 
the text. These of themselves should serve to distinguish 
~The Cambridge Natural History” fron. most of its 
campetitors for popular favour, with their plentiful repro- 
duction of ancient blocks, now, alas, tou familiar to the 
eve, and by no means always joys for ever. 


GUESS, 
Ttth, Ladies’ soirée of the Royal Society tuok place yesterday 
evening, at the time NATURE went Lo press. 
AN unknown donor has given to the University of the City of 
New York, funds for a central building, on University Ileights, 
fit a library, museum, and hall, so arranged that all may be 
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THE summer meeting of the Institution of Naval Architects 
was opened at Varis on Tuesday. when Lord Brassey delivered 
his presidential address. and several yapets were read and dis- 
cussed. In the afternoon the members of the Institution visited 
the Paris Observatory and the Arts ct Metiers, and a banquet 
was given at the Hotel Continental in the evening. After the 
close of the meeting, we shall give a report of the proceedings. 


THE annual meeting of the Societé des Amis des Sciences wa> 
held at Paris last week. The Society was founded by Thénard 
in 1857, for the purpose of affording assistance to men of science 
or their families. It mumbers more than two thousand members 
or subscribers, and since its foundation has distributed nearly 
£50,000 to deserving investigators. Grants are only made to 
persons who have had papers or memoirs presented to the 
Academy of Sciences, or who have published papers of equal 
merit to those approved by the Academy. The Suciety lays 
stress on the fact that the grants must not be regarded as 
charitable doles, but as rewards for services to science, and of a 
sunilar nature to the pensions which a grateful country gives to 
The awards are therefore publicly announced, and 
are looked upon as honours for meritorious work. 


its servants, 


THe Committee of the American Public Ilealth Association, 
appointed to determine the possibility of establishing co-operative 
investigation into the bacteriology of water supplies. have made 
arrangements for a conference of bacteriologists to be held on 
June 21 and 22, in the Academy of Medicine. New Vork city. 
The conference will consider how to obtain inercased exactitude 
in the details of bacteriological research, and establish standard 
The conference will. in fact, attempt to establish 
some common ground-plan for systematic work in bacteriology 


methods. 


in general, and in the bacteriology of water supplies in par- 
ticular. The Bacteriological Departments of many State and 
Prosincial and Municipal Boards of Health will be represented 
at the conference, as also the principal universities of the United 
States and Canada. 


In the eyes of the law, the Koyal Agricultural Society is not 
a scientific institution which can claim exemption from local 
rates. It was decided in the (Queen's Bench Division on Tues- 
day, that, as the funds of the Society are not exclusively applied 
to the purposes of science, but are used to promote Beatie: 
comfort and welfare of Jabourers.” the Seciety does not come 
within the statute under which exemption from rates is claimed. 


Conoxen J. WATERHOUSE has been elected President of the 
Photographie Society of India for the eurrent year. 


Tue summer mecting of the Geological Society of America 
will take pliee at Springficld, Massachusetts, on August 27 
and 28. 
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We lear? ijn A that seany a thoysand dollars have 
Yeen salecrnibed in the United sretes towards the memorial to 


TTelinheltz, 


the Unstitutioy © 1 leetrical 
Engineers will be hell in the Galleries of the Royal Tnstitute 


cf Vainters in Water Clotrs. on Wedneslay. July 3. 


THis years comversacione 


Tre third International Congress of Physiology will be held at 
13.0 An exhilnvon of 
physiological apparatus will he held at the same time. 


Berne. from September a te Septembe 
Those 
Who desire ty become members, or to read papers, should com 
municate with Hrot. Hi. Kronecker, Berne. before Aviust 1, 
The sulseription is ten frances. 


SEVERAL clearly parked earthquake disturbances have heen 
felt at Florence during the past week. \ strony shock, followed 
by twe shighter shocks, was felt there at 1.360 a.m. on Thursd: 
last. 


as can be learned, in the surrounding country. 


The shocks have done no damage in Florence. nor, so far 
The earthquake 
Was mest vielent at Pontassieve, Rignano, and San Casciano. 


Sik Svwve: Witsox, whose death is announced, was greatly 
interested in science and education. Among other generous 
acts. he presented’ £30,000 to Melbourne University in 1875, 
Ife was Vice-President of the Melbourne International Lishibition 


£1580, and a Koyal Commissioner for the Fisheries Uixhibition, 


AMONG the app antments the 
following: Dr. Celakovsky to be Professor of Vharmacology 
in the Bohemian University at Mrague: Dr. 


recent abroad owe notice 
Kohde to he 
assistant inthe Zool ygieal Instituteat Breslau: Dr. FL Trendel- 
enburg, Professor of Surgery in Bonn University, ta succeed 
the late Prof. Vhters-hat Leipzig : Urof. J. \. Kries to be the 
Schutt, of 
Ricl, to Greifswald University as Professor of Botany. and 


date Vrof. Ludwig's suecessor at Leipzig: Dr. Fr. 


Director af the Botaniew Gardens and Museam: Dr. v. Knorre 
to the new chair of Electro-chemistry in the Technical High 
School at Charlottenburg : rofl AL Overbeck, of Greifswald, 
to be Vrofessor of Vhysies in the University of Tubingen: Dr. 
Hermann Struve to be Professor of Astronomy in Konipsberg 
Vniversity s Prof 1. Koken to be Professar of Geology and 
Mineralogy in Vubtnuen ; Brauns tobe Professor of 
De. VT. Smith te be 
Professor of Applied Zoology in’ Harvard University, 


| ee 
Geology and Mineralogy in Giessen : 


TN all parts of the Hritish Islands. and especially over Enye- 
anl, the weather his continue! persistently dry: in the neiph- 
Dourh wel of London the total fall during the first eleven days of 
June 
since 


did not exeeed halfa tenth meh, and the apgregate fll 
the bemnoing of May, a period of six weeks, was but 
litle over alfan inch, The Week/y Weather Keport of the Sth 
inst. showed that the amount of rainfall since the beginning of 
the year wie below the average in all districts, exeept the north 
cast of bagland. 
Wong Ugh suminer temperatures have 
occurred: dunn the past week in many parts of the country, 
the shale readings having: reached Sg in the east of Seotland, 
and S3zoan the south of england, In) London, readings of $0” 
were recorded both on Saturday and Sunday dase. 


In the west of Scotland the defictency 


wiaeunted te ime hes, 


Tite Whitsuntide purty at the Port Lrin Biological Station 
Mr. bo W. Gamble (Owens 
Collage). Mr WoT Beaumont (Cambridge), Dr. 11, 0, Forbes 
Liverpee) Maveumj, Me. oA. (Southport), and Prof. 
K. Heyer, Mr \. Seeatt and Trof, Herdman, from Liverpool, 
Dredging, tow netting, shore collecting, and laboratory work 
were eared on muck vs usual. 


neluded the following naturalists ; 


Leiester 


Amongst the more noteworthy 
atimals obtained were /o/yeordin sp., Sarcobotrylloides Sp. 
Finthtoma pul hra, Flynt cirids and Cyntht: morn, Vhe 
tow nets contamed wom bee cys, bur fewer than at Taster. 
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Diatoms and gelatinous Alga were nearly absent : Copepoda aml 
larval forms were present in great abundance. Vrof, R. Boyce 
and Prof Uerdman have commenced an investigation on the 
eHeet of surrounding conditions upon oysters. and their connec- 
tion with disease. number of oysters have been laid down in 
different parts of Port Erin bay and on the shore. and others are 
being experimentally treated with various uids and food matters 
in the aquarium, Mr. W. 1. Beaumont stays on for some weeks 
at the Inboratery studying the Nemertines of the district, and 
the Rev. T. 5. Lea goes to Hort Erin shortly to assist’ Prof, 
Nerdman in working out the detailed + zoning ” 
and the distribution of the littoral animals. 


of the shore 


THE general arrangements for the sixth International Geo- 
graphical Congress, to be opened in London towards the end of 
neat month, are made known ina circular just distributed. The 
Congress promises to he traly international, for delegates have 
heen appoimted to represent: Governments and Geographical 
Societies in all parts of the world. 
of the mectings is as follows; 


The provisional programme 
The Congress will be opened on 
Friday, July 20, ato pam.. when short addresses of welcome 
will be delivered by HRA. the Duke of York. Monorary 
President, and by Mr. Clements Rk. Markham, President, On 
the following day, Mr. Markham will deliver his inaugural 
address, after which the Congress will meet in two sections to 
discuss papers on geographical education, by Vrofs. Levasseur 
and Lehmann, and others: and on mathematical yeography, 
especially the use of photography in surveying, by Colonel 
Laussedat, Colonel Tanner, and others. On Monday, July 20, 
a general meeting of the Congress will discuss the subject af 
Arcne and Antaretic exploration, introduced by Mrof, Neumayer 
and Admiral A. U1. Markhan. 
will be formed, in one of which questions in geodesy will be 
treated by General Watker and M. Lallemand, while in the other 
papers will be read by Prince Roland Bonaparte on elaciers, and 
M. Martel on speleology. On July 30, report of Committees 
and papers on the proposed map of the world on the scale of 


In the affernoon two sections 


1: 1,000,000, and on internadonal georraphieal bibliography, will 
be presented at the general meeting, and two sections will then 
deal with oceanography, and with the orthography of place names. 
On Wednesday, July 34, Sir John Kirk will initiate a discussion 
on Europeans in Africa in the general meeting, and in the after: 
noon the seeGens will consider applicd geography (commercial 
geography) and limmology, the latter to be introduced by Trot. 
Forel. 
terminology of land forms, and in the aflernoon cartography and 
On Priday, August 2, the fore- 


The general meeting on August t will deal with the 


other subjeets will be treated. 
noon will be devoted ta papers ly Baron Nordenshiold, lrot. 
Hermann Wagner, and others, on the history of maps: and all 
the remaining papers will be taken im the afternoon, On August 3 
the votes proposed for consideration will probably he discussed, 
the date and plaice of meeting of the neat Congress considered, 
and the President will deliver his concluding address, Miter the 
close af the Congress, a series of excursions will be organised to 
places of geological and geographical interest, 

THe Rev. O. Fisher contributes a short: paper on the age ef 
the earth to the Gee/agtial Magisiue for June Arguing in 
favour of a comparatively thin crust and a liquid substratum, he 
urges that the continnal laving of the bottam of the crust by the 
molten rechk wall retard the cooling of the crust, and will produce 
an-eticet on the temperature-gradient at the surface simikir to 
that to which Prof. Verry hits recently drawn attention (NATURL, 
vol. li. pp. 224-227) Uf this be the case, then, no trustworthy 
estimate of Che earth's age, based on the present temperture- 
gradient at the surface, has yet been made. 


Dre. Me Cixetre has recently compile) a valuable list of the 
records of the Vieentini microseismogiaph at Siena between 


iexe 13, 1595) 


July 15 and October 31, 1894 (10, A fi. det Prstooitit, ve, 
1895). -\n examination of the traces corresponding to seismic 
movements shows that they exhibit different kinds of oscillations, 
some short. others long, in period. When the earthquakes 
eecur in neighbouring districts, the disturbance of the instrument 
But. with distant carth- 
They 
begin with rapid oscillations which generally present several 


is bricf and the vibrations are rapid. 
quakes. the disturbances last fur much longer intervals. 


maxima, se as to appear as if distributed in groups; while 
towards the end, either alone or in company with the former, 
succeed much slower oscillations, which perhaps correspond to 
yndilatory movements of the earth's crust. 


Dk. HlornberR has heen making some interesting experiments 
ty ascertain whether the presence of water- weeds affects the vitality 
ot anthras germs in water. For this purpose he constructed small 

resh-water aquaria, each of which contained about eight litres 
of ordinary river Main water, some river sand, and a supply of 
water-weeds, and in addition about 200,000 anthrax microbes. 
These aquaria were only submitted to diffused light, and were 
kept at to’ and 19° C., respectively. Dr. 
sumably worked with anthrax bacilli only, but s,ecial pre- 


Voeber  pre- 
cautions were not taken to ensure the absence of spores; no 
anthrax germs, however, could be found after three days at the 
lower, and four days at the higher temperature. respectively. In 
his second report to the Royal Society. Prof. Percy Frankland 
states that sfortferous anthrax retained their vitality in ordinary 
niver Vhames water for upwards of seven months without losing 
their virulence ; but when exposed to sunshine they were destroyed 
after eighty-four hours. On the other hand, when using avtirax 
baslls free from spores, as derived from the dead body of an 
animal, the same authority (Proceedings Koyal Society, 1894, p. 
§49) states that in sterilised river Thames and loch water they 
were destroyed in about five days at 5° C., and in fourteen 
lays at 13° C.; but that at 19° C. they multiplied ecnor- 
mously, and were present in large numbers on the forty-second 
day, This different behaviour was found to be due to the bacilli 
having formed spores in the water at the higher temperature. 
The danger of anthrax germs gaining access to water depends, 
therefore, upon the temperature of the water and the presence or 
Judging oy Dr, 
Hoeher’s experiments, it would appear that the presence of water- 


absence of spores in the morbific material. 


weeds and the competition of water-bacteria may offer « bstacles 
to the vitality of anthrax bacilli in water. 


A SALE of much interest recently took place at the dispersal of 
the herd of white polled cattle belonging to Mr. RK. E. Lofft, of 
Troston Hall, Bury St. Edmunds. The herd, which comprised 
twenty cow sand heifers and five bulls, represented the old ‘t monks’ 
cattle,” descended from the oldest historic breed of cattle in the 
British Isles the polled white, with black or red points on the 
ears, muzzle, rims of eyes, and hoofs. Under the wave of im- 
provement which set in with the work of Bakewell, of Dishley, 
mere than a century ago, the old hornless white breeds no 
longer enjoyed the pride of place, and Mr, Lofft’s herd really 
embodied an attempt to restore this ancient breed to something 
Wke ts former position. It is probable that these cattle were 
onginally selected by the monks, who in their day were the 
leaders of agriculture. Being hornless, the animals would be 
more easily domesticated, and less adapted to purposes of sport, 
Such as the chase and bull-baiting. After the dissolution of the 
monasteries, these cattle were dispersed over the country, and 
mostly became merged in the common local varieties. .\ few, 
however, were kept pure, and at the beginning of this century 
there were two herds in Sutfolk, which quite escaped the notice of 
the late Key, John Storer, the historian of the breed. 1t is 
satisfactory to know that some of Mr. Lofft's quaint cattle were 
purchased by Mr. Assheton-Smith, of Vaynol lark, Carnarvon- 


EOrig57, VOL. 52] 


e Ae A 
aN ed fC as Ths 
shire. where he has a herd of | aral au” "lay kh-muzazle | 
white horned cattle, and isnow groin) acep sum ft the polled 
type. 
PrRor. Lb. bk WakcHd, the avthor or tes wale lg. OE 


Meteorology. has contributed an my ortan ssayour tac the ry 
of cyclones to the Pebdlecaston? of the Milan Ohservatory. The 
discussion consists of 42 small folio pages a1! 45 plates, and 
while giving a general account of recent researches. treats the 
subject chiefly from a mathematical point of yyw. The folluw- 
The 
changes in the shape and path of a eyclone, us well as all 


ing is a brief summary of the principal results arrived at: 


the principal dynamic phenomena that accompany it, may be 
deduced from the equations of the horizontal motion, if accoynt 
is taken of the distribution of temperature round the cyclone, 
hoth as regards that which previously existed in the mass of air 
subsequently occupied by the cyclone, and that drawn into the 
same area by the vertical movements produced ly the earth's 
Therefore in some cases, if net always, it is useless to 
have recourse to external causes, and particularly to the general 
circulation of the atmosphere, to explain the persistence. change 
of form. or the motion of a cyclone. Vhe general circulation 
may be the determining cause of a cyclone at a given point ; 
its propagation, or the successive transference of cyclonic 
conditions to contiguous masses of air, is determined and 


rotation, 


maintained, at Jeast in some cases, by the disturbances of 
thermic equilibrium caused by the sun at the surface of the 
earth, and induced by the earth’s rotation, 


Tur old and fascinating problem concerning the manner in 
which the ether moves with or through matter has been attacked 
hy Tlerr L. Zehnder, who contributes an interesting paper on 
the subject to HWtedemann's dina, We endeavoured to 
decide whether the ether is pushed along by atoms or bodies. or 
whether it passes through them without resistance. or, finally, 
whether only a portion of the ether adheres to the particles of 
The apparatus 
used consisted of a cast-iron cylinder in which a piston moved 
air-ght. .\ narrow tube led ont from one end of the cylinder, 
doubled back upon itself, and returned by the other end. 


bodies. and this portion only is carried along. 


Now 
if the cylinder was exhausted of air, and the piston pushed the 
ethe: before it, the latter would stream through the narrow tube 
with a velocity greater than that of the piston in the ratio of the 
sectional areas of the cylinder and the uthe. This ratio was 
360, and exhaustion was carried to 1-40,000th of an atmosphere. 
To test the motion of the ether, a beam from a brilliant sodium 
flame was passed through two thick parallel glass plates, the 
second one being silvered at the bach. This plate, by ts two 
retlecting surfaces, split the beam into (so. each of which 
travelled through one portion of the tube. The 
two beams, reflected near the cylinder by a rectangular prism, 


DATrOW 


were recombined by the same thick plate and returned along the 
way they had travelled, being finally reflected into the reading 
telescope by the first plate. Interference fringes were thus pro- 
duced in the field of view, the motion of which would have indi- 
cated a motion of the ether. But no such motion was observed 
when the tubes were thoroughly exhausted, so that it must be 
concluded that the ether passes freely through solid bodies. 
The corollary to this conclusion, that there 15 a relative motion 
between the earth and the luminiferous ether, though investi- 
gated by the author by means of a new and ingenious apparatus 


Ae 


on the Kosskopf, near Freiburg, could not be preved, 


Tat thirteenth part of Kerner and Oliver's ** Natural |Tistory 
of Wants.” just published by Messrs, Blackie and Son, refers 
chietly to the production and characteristics of plant hybrids. 


Tar June Journal of the Chemical Socicty contains, in addition 
to papers read before the Society. and abstracts of other papers, 


154 


a uescription of the Hfeework of the late Prof. J. C. G. de 
Mangnac, by Prof. PT. Cléve, together with a portrait of that 
lamented chemist. 


Mr. C. L. Prince has sent us details of observations made 
made by him at Crowborough Hill, Sussex, during the great 
frost of January and February last. In his report, he contrasts 
the period with other periods uf severe cold which have occurred 
during the present century. 


Tur Guide-books to Middlesex and Hertfordshire, published 
by Messrs. Hiffe and Son, will direct the tourist's steps arht, 
and atiord him instruction upon points of more or less historical 
interest, but they furnish very litde information with regard to 
the counties from a scientific point of view, 


We have received a *t Guide to the Bristol Museum,” by Mr. 
Ldward Wilson, the Curator. 
vumber of valuable objects, and geology is very well repre- 
With this guide to assist them, students of science 
mus* find the collections more helpful than they used to be. 


Vhe Museum contains a large 


sented, 


Tur Lumieian Lectures on certain points in the wtiology of 
disease, delivered by Dr. 1. WD Vyessmith, F.RLS.. before the 
Royal College of Physicians in 1892. and the Marveian Oration, 
delivered hefore the College in the following year, have been 
publshed in volume form by Messrs. J. and .A. Churchill, 
The volume also contains a memvir of the Jife and works of 
Harvey. 


Tite. fact that the report of the Marlbornugh College Natural 
Ilistory Society for the year 1Soq runs into one hundred and 
fifty pages. miy be taken as an indication that the Society is in 
aosausfictury condition. “Vhe report contains summaries of 
lectures delivered during the year, a description of the College 
muscum an! the collections in it, netes and observations, and 
wecounts of the work of sections : it is altogether a creditable 
production. 


PURLISHERS catalogues are frequently of great assistance lo 
Pbrarians and bibliographers. A catalogue lately issued by W. 
Lugelmann, of Vcipzig, belongs to that class of useful pubh- 
eatens. Tt contains descriptions of all the books, memoirs, and 
per heals published by bagelmann from the foundation of the 
firm te bebruiry of this year. The books are arranged alpha- 
hetic ally according to the authors’ names, and are also classified 
inte subjects. There as, therefore, no ditliculty in finding a 


volte of which the author ar the title is known, 


Titk annual repart of the Zoological Society of Philadelphia 
shows that, but for grants made by the City Councils, the 
Gardens would hive hall to be closed, the receipts from adinis- 
sions having been too low to micet expenses. We notice that, 

Yow ldiaen to nearly three thousand tree admission tickets o 
charttable institutions, donors, &e., the Society issued lifty: 
thytsaad tichets to the Bourd of bk lucation, for the admission 
The collection of animals 
miprises 251 neaumals, yi6 birds, and 245 reptiles and 


Typeepils af the elementary 5 hools. 
aw 


Wohibians, ora total of ot2 specimens, 


Lint now ehtions receive} during the past few cys inchide 


the wo part of Dr. Machtel Poster's standard *t Teat book 
e)Vhy es dagy OM atimdlen), dialing wath the tissues of Chemical 
atop and thar respecte me hanisms, and with nutrition, 
Thoovorko wer has new in its Sixth edition, has been brought 
vote dine with th prevent: state of physmlegial knowledge. 
Meer. Joan \ Churchill have publishtd a sisth revised edition 
of \ Trane on Practeal Chennstry, by Prot. rank 
Choisy and Meer. soath, 1 dder, and Co. hee published a 
Pato elo of Mirsball and Harts tt Junior Course of 
Peveiel Aniki, 
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THERE 
Progress, 


are only four papers in the June number of Serene 
but cach of them is an important contribution te 
scientific literature. Prof. Marshall Ward describes the growth 
of knowledge concerning the fixation of free nitrogen by plants. 
He briefly states the aspects of the question, and gives references 
the most important upon it, A) valuable paper 
on the ratio of the specitic heats of gases is contributed by My. 


to papers 
J. W. Capstick : it affords interesting reading in connection 
with the recent discussion in these columns of points arising 
from the kinetic theory of gases, and reference 
to the Mr. J. W. Rodger concludes 
his most useful statement of the progress made in physi- 
cal chemistry during tSo4. 


alsa with 
atomicity of argon. 
The papers are classified in such 
that it is casy to find what was done in’ every 
branch of the subject. The fourth paper is by Mr. J. ELS. 
Moore. and has for its subject * The Protoplastid Body and the 
Metaplastid Cell.” 


a manner 


THe current Jewrna/ of the Anthropological Institute (No. 4) 


contains the presidential address delivered by Prof, A. 
Macalister, VARS. in January last. The Institute by no 


means possesses a membership in proportion to the importance of 
the subjects fostered by it, ** When we consider,” remarks Prof, 
Macalister, ** the wide-reaching importance of the myriad of prac- 
tical problems with which we as anthropologists are concerned, 
and the usefiil work which the Institute has done in the past, it is 
seareely conceivable that our membership ef 362 should be 
taken as representing the number of persons to whom these 
matters areiuteresting. And further, itis little short of a national 
Wiszrace (hat in the 
hounds there are nearly 


est empire of the world, within whose 
as many separate peoples, and tribes and 
kindreds and tongues as in all the other nations put together, 
there is no Imperial department whose function should be to 
collect. and elassifly the faets of the physical, psychical, and 
ethical histories of on fellow subjects.” 


Two years ago the American Philosophical Society, of which 
Benjamin Franklin was the first President, hekl a meeting, at 
Philadelphia, in commemoration of the 150th anniversary of its 
foundation. 


Vhe meeting was attended by delegates represent: 
ing learned societies and institutions in most parts of the world, 
The volume contuning full 
reports of (he proceedings has only hitely appeared, but the 


and was completely successfal, 


delay in its pnblication is probably due to the many addresses, 
inemoirs, and plates contained in it; for the printing of the 
rommunivations, and the preparation of nearly sixty plates, 
necessarily takes time when the work is so eurefully done as it 
seems to be in the velume betere us. Antong the addresses is 
one by Dr. Roberts (the delegate of the Royal Astronomical 
Society), entitled of 
Recent Years in Astronomical Science.” 


* Tlustrations Progress made during 
Vhis address is illus: 
trated by thirteen plates representing some of Dr, Roberts’ 
classical photographs. A richly illustrated paper on Tertiary 
Vipulide, by Drs. Hl. Scudder, has already been noticed in 
these columns (vol. 50, po tit). Seven phites illustrate Dr. 
ACS. Pachard’s ‘Study of the ‘Transformation and Anatomy 
of Jayea oospata, a Rombycing Moth,” and sixteen cinbellish a 
paper by Prof. 4. Hyatton Phe Vhytogeny of an Acquired 
CharacterisGe.” Limits of space prevent us fiom referring to 
the many other papers, Suthee it to say that the volume is 2 


worthy memorial of a remarkable meeting. 
& 


Tun Zetvhriyt fur Anorganische Chentic gives a very come 
plete account of the synthesis of metallic ores hy crystallisation 
from selugen in the appropriate molten mec, by Friedrich 
Roesder, Vhe work includes the production of crystalline 
sulphides and selenides of such metals is lead, bismuth, and 
silver, and of arsenides, antimonides, atid bismutides of plati- 


num, palladium, and gold. “The production of silver bismuth 
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sulphide will serve to illustrate the method followed. Twenty 
grams of bismuth were melted in a covered crucible, and two 
grams of silver sulphide were added. By solution of the slowly 
cooled product in nitric acid of specific gravity 71, there re- 
mained small dark crystals intermixed with silver-white crystals, 
Vhe latter consisted of a bismuth-silver alloy, and, in time, dis- 
solved in the acid. On drying, the remaining dark crystals were 
tound to possess a steel-bloe lustre. They formed pretty groups 
of octahedra (figure given in the paper) attached in rows, 
Analyses proved their composition to be well represented by the 
tormula, AgBiS, or Ag,S + bBi,s3. 


IN the current number of the Comptes rendus, M. Cleve gives the 
results of a determination of the density of the new gas helium by 
M. fanglet. The gas, extracted from cleveite, was freed from 
hydrogen by passage over red-hot copper oxide, and from 
nitrogen by metallic magnesium. It contained no argon. The 
density was found to be notably Jess than the number given by 
Prof. Kampsay, being 0°139 (air = 1) or 2°02 (hydrogen = 1). 
Vhe determination of the specific heat of the gas has been taken 
tir hand by the same investigators : their results will be awaited 
with much interest. 


THe additions to the Zoological Society’s Gardens during the 
past week include two Rhesus Monkeys (Uacaces rhesus, & 2 ), 
from India, presented, respectively, by Sir Henry W. Peek, 
and Mr, dmeades ; Vatas Monkey (Cercopithectis 
(ruber, 9), from West Africa, presented by Mr. C. Ul. Armit- 
age; a Campbell’s Monkey (Cercopithecus campbell’, &), from 
West Afriea, presented by Miss L. Panther; a Herring Gull 
(Larus argentatus), British, presented by Mr. J. VT. Gorvin; 
three Ocellated Skinks (Sepsoce/fatus), a Skink (Chaleides 
vfentes),a Defenceless Lizard (sfgama inernes), two Diademed 
Snakes (Zaments drademta). two Snakes (Calofeltis 
motlensts), four Egyptian Eryx (derpx jacudus), two Cerastes 
Vipers (FP ifera cerastes), two Egyptian Cobras (Nara haje), from 
Lower Egypt. presented by Dr. John Anderson. FLRUS. : a 
White-crowned Monkey (Cercocehus «thiops), a White-necked 
Sturk (J¢ssura episcopus), from West Africa: White 
Peheans (/efecanusonocrotalzs), from Narth .\frica ;a:-Barraband's 
Varrakeet (Polvtelts barraband?), from New South Wales : three 
Ilamadryads (Ofphiophagus efaps), from India ; fifty 
Frogs (Afyla ), from America, deposited; a Red Deer (Cereus 
laphus), an Argus Pheasant (-lygus efganteus), three Rurldy- 
headed Geese (Beratela rudbidieeps), bred in the Gardens. 
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OUR ASTRONOMICAL COLUILN. 


Coukr 1892 V. (BARNARD). The orbit of this comet, which 
had teen elisctssed by Mr. J. G. Porter (fs/ronomical Journal, 
No, 310), has recently been made the subject of a further invesu- 
gation by M. J. Coniel ; but the elements, resting as they do 
on a very few observations, still remain uncertain to a consider- 
alde extent. The comet was discovered, photographically. on 
October t2, 1892, and regular observations do not extend beyond 
Newember 22, (892, about six weeks only from the date of dis- 
covery: but antsolated observation made at Nice on December 
S, not taken into the discussion by Mr. Porter, induced M. f. 
Contel toreopen the inquiry, with the hope of making a_ better 
determination of the period. Mr. Porter's orbit’ represented 
this observation within the errors - o°05s. and — 12"9, in R.A. 
and Declination respectively ; and considering the dithculty of 
the observation, such a discrepancy is not more than might be 
anticipated, and consequently does not suggest the possibility of 
decided improvement. The feature of the more recent discussion 
Is ty show that the observations can be equally well satistic« 
with elements in which the mean daily motion is altered by some 
26. This is not quite the twentieth part of the whole motion, 
therefore the period is uncertain to its twentieth part, or about 
OZ of a year. 

M. Coniel judges that the uncertainty in the mean motion 
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may lie between 6°23 and 6°S4 years. The consequence ol this 
uncertainty is that the search for the comet at future returns must 
be greatly eatended. In 199, the sweeping ephemeris must be 
based ona mean motion corresponding to 6°65-6°S4 years. In 
1905, the comet may be visible if the period lies between 6734- 
6°55 years: while in 1913, and even 1912, the return may be 
expected with stil] other and possible values of the mean motion. 
No near approach to Jupiter will take place during this interval, 
but the situation of the orbit is such that the comet can approach 
both Jupiter and Mars. Confining attention to the most probable 
period (6°52 years), the comet approaches the orbit of Jupiter 
within 0°07, in Hel. Long. 207°, and that of Mars withir 
oo12K, in Hel. Long. 28. This interest in the comet's path 
1s sull further increased by the speculation, due to M. Schalhof, 
that this comet formed originally a part of Wolfs comet. from 
which it possibly separated in 1815. 

MEASUREMENT OF Kapital VELOCITIES. —The methods at 
present employed for the measurement of the movements of the 
heavenly bodies towards or away from the earth usually invelse 
the use of a comparison spectrum, whether the observations be 
made by eye or by photography. In special cases. however, 
other methods are employed, as, for example, the use of telluric 
lines by Duner in the measurement of the sun’s rotation. lt ha» 
not, however, yet been considered practicable to utilise the 
objective prism for the work, on account of the difficulty of 
obtaining reference spectra. .\ new method, which has the 
great advantage of being applicable to spectra photographed 
with or without slits, has recently been suggested by M. 
Orbinsky, of Odessa, (-fsér. uch. 3289.) The principle of the 
method ts based on the fact that the displacements of lines are 
different at different wave-lengths, so that the distance he- 
tween two lines in a speetrum depends upon the velocity 
of the source of light ; the higher the velocity, the greater or Jess 
will he the distance between any two lines in the spectrum, 
according as the source of Hight is approaching or receding, and 
providing the dispersion be sufficient, it may be possible to 
measure the velocities by this means. Obviously the measure - 
ments are much more delicate than the direct measures of the 
displacements. In practice it 1» proposed to employ reference 
stars, the velocities of which have been determined in the 
ordinary way by photographic comparison spectra of hydrogen or 
iron, One of these being photographed on the same plate as 
the star under investigation, the results will give the velocity re- 
latively to the comparison star, and hence the absolute velocity. 
The instruments employed should give the greatest possible 
range of wave-lengths, and it will be specially advantageous to 
obtain as great a difference of dispersion as possible between the 
extreme ends of the spectrum, Ut is shown by actual figures 
that the measurements are quite practicable, both in the case ut 
the Potsdam spectrograph and in the objective prism employed 
at Harvard College. Jt is in the case of the latter class of 
instruments that the method seems most likely to be of practical 
value. 

Two REWARKARBLE BINARY Sraks,— Apart from the binary 
stars which can only be recognised as such by the aid of the 
spectroscope, the two binary stars of shortest periods at pre 
sent known are « Pegasi and 3 Fqnulet. The orbits of these 
have been redetermined hy Dr. See, using all available obser 
vations, many of which are due to the industry of Prols. 
Burnham and Barnard. The elements dedneed are as follows 
(str. Vack. 3255, 3290): 

§ Equulei. 
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Prof. Burnham has repeatedly called attention to the impor- 
ance of systematic observations of rapid binaries with large 
telescopes, so that we should in a few years get good orbits, 
which in the case of most binaries would require the observations 
of centuries. 

It will be seen that there is still a great gap between the 
telescopic and spectroscopic binaries, but it is quite possible that 
as the powers of both instruments are increased the gap may be 


nay extend to 25” on either side of his result, and that the period | gradually shortened from both sides, 
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* [June 13. 
photographed by Dr. Roberts. You see they are not stars: they 
wre nebule. What we see in this photograph (sce Fig. 25), in 
the case of cach so-called ‘* star,” is obvious; we sce the centre 
of condensation, and more than that, it is not a simple con- 
densation, jut there are stream-lines going in all directions, 
and the maximum Juminosity, where we lorate the ‘* star,” is 
just at the place where, according to this photograph, the 
greatest number of these streams cut each other, and where, 
therefore, we should get the greatest possible number of collisions 
per second of time. The main point demonstrated by this 
photograph, then, is that we are not dealing with stars anything 
like our sun; we are simply dealing with nebulous condensa- 
tions. T can show you the spectra of the brighter parts of these 
condensations, and you will see that they resemble the spectra of 
ordinary stars. Broad dark lines of hydrogen are represented 
in every one; hence, although we are dealing not with a star 
like the sun, but a meteoric condensation--a place of inter- 
section of streams of nebulous matter—we get a spectrum such 
as iS generally associated with the spectrum of a star. And for 
this there is very good reason, 

Here an interesting point comes in. Suppose that we wished 
to observe spectre ssopically what was geing on in these condensa- 
tions, and that 1 allow the image of one of them to fall on the 
slit of the spectroscope, so that we have the condensation at the 
centre, and the ends of the slit of the spectroscope beyond the 

mdensation, At the centre, where the slit crosses the con- 
lensation, of course we should have the spectrum which yeu have 
already seen on the screen, a spectrum indicating that there is 
something there which gives us a continuous spectrum, 7.6. one 
rich in all the colours of the rainbow ; but that some of the hght 
is absorbed here and there in consequence of the surrounding 
atmosphere of hydrogen gas. So much for the centre. Next 
consider what will happen when | observe, for instanee, this or 
that part of the nebula where the condensation is absent; we 
shall not get absorption phenomena, but we shall get radiation 
phenomena, and therefore a leng hright line representing the 
radiation of hydrogen over a large area, and at the middle of it 
the ordinary spectrum of a: star. Vrof. Campbell, at the Lick 
Observatory, has recently subjected another star to a similar 
treatment, and you will see (lig. 26) what he has found, By 
putting the slit of the spectroscope upon the image of thes star, 
he finds that he vets the spectrum fron one end to the other; 
hut you see that at the place occupied by ene of the hydrogen 
lines he gets a much longer image of the slit, showing that he 
had to deal there with a star IMMersed in something which was 
competent to give a spectrum ef hydrogen, — What was that 
something? You can understand perfectly well that, if one of 
the Pleiads had been examined in the same way, it would be 
quite possible that we should get just such an appearance as 
Prof, Campbell was fortunate enough to obtain, This raises 
an interesting, question, in which astronomic thought has heen 
going upand down now for the last fourteen or fifteen years, 
and [think IT can show you exactly how the matter lies, The 
diameter of the sun is very nearly a million niles, — Now, suppose 
that the diameter of the solar atmosphere was ten million miles + 
then if we were by any means whatever to speetroscapically 
examine the image of the sun under such conditions that all the 
light coming from these different regions could enter the slit of 
the spectroscope at the same tine, and give us, added together, 
the whole hght, we should be able ta determine practically what 
we might he able te see under these conditions hy some such 
considerations as these : 

Diameter of the sun, one million miles. 

Diameter of the sun’s atmasphere, ten million miles. 

We should therefore get the light from the sun in the mado of 
1to 99 %of the light from the atmosphere, Now suppose that 
there is any chemical connection between the absorption in the 
light of the sun and the radiation in the light of the sun's ate 
mosphere, if we sweep the shit of the spectroseape along the edge 
of the sun, the part of the spectrum which writes for us hat is 
going on in the solar photosphere, gives us the spectram crossed 
by dark dines ; the effect of the atmosphere is to absorb the hght 
Mf the more distant sun at which we look, and the result of the 
absarption is to give us dark lines, 

Hut when we look at the atmosphere which is resting on the 
edge of the sun, and look at it where there is no brighter sun 
behind, absorption no longer comes into play, and we get bright 
lines. This is what happens when we look at the salar atmosphere 
ghove the sun's edge and the solar atmosphere bedyeen us and 
the sun, Se long as we are telling the story ol the sun, we get 
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the dark lines; so long as we are telling the story of the sun's 
unosphere, we get bright lines. 
We found that the area from which the sunlight comes to us 
is represented by ¢, whereas the area from which the atmospheric 
light comes to us is represented by 99 3 so that if the light of the 
utmosphere is very much dimmer than the light of the central 
sub, in consequence of its enormous area we may get some light 
from it intermingled with the light of the sun itself in our 
HTUSCOPES. 
Vherefore, when we look at the complete spectrum, we may 

the dark hydrogen lines in the spectrum of the star, and we 
yay get bright lines instead of dark ones for every line in the 
ypectrum of a star which is filled up by the absorption of a sub- 
tance the line of which may be seen bright in the spectrum of 
that star's atmosphere. Thus there is the possibility that when 
we have to deal with bright lines in the spectrum of an apparent 
tar, we may be dealing with the atmosphere of the star. You 


will at once see that; if we are dealing with a pure meteoric 
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elomeration, then of course we shall get that appearance heyond 

] possible question. 

Now, let me give you one or two cases showing you how 
this thing works out. The strongest case would be that we 
kd get the bright hydrogen lines putting out the dark 
Irogen lines, so that if we got a class of stars without any 
tk hydrogen lines, we should be justified in supposing th ut 
se stars had an enormous atmosphere of hydrogen, and that the 
winter bright lines from the larger area just cancelled the effect 
f the other light fram the very much smaller area, Another 
way that we might expect this thing to work would be that we 
mild not get the bright hydrogen lines entirely putting out th 
irk hydragen lines, but that we should get a thinner line in 
centre of a broader dark one, Now, that really happens in 


ral stars in the heavens. 
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Prof. Campbell's observation of the F line of hydrogen in 
the spectrum of a bright line star. 


the two stars; but I may point out to you that we get a bright 
hydrogen line running down the centre of the dark ones. We 
may have such an effect produced either by a star having an 
enormous atmosphere, or by the star with 
which we are dealing being simply the central 
condensation of an enormous nebula. 

I am bound to say that when I began this 
work in 1876, I was under the impression that 
such phenomena were due only to the effects 
of the atmosphere. But one lives and learns, 
and since then | have come to the conclusion 
that that explanation is not the best one, and 
that when we get such phenomena as those 
you now see on the screen, we have really to 
deal with the central condensations of nebulous 
swarms. I do not hesitate to bring these facts 
before you, because it is particularly in this 
connection of thought and experiment and 
comparison that whatever progress which is 
now being made in astronomical science is 
being secured, 

Associated with this view we have the state- 
ment that stars with bright lines are closely 
associated with nebuke, as evidenced by their 
structure You will see that there 15 one 
method which enables us to compare the bright 
lines in stars like y Cassiopeia: with the 
nebule, as it gives us an opportunity of deter- 
mining whether or not the bright lines seen 
in the so-called bright-line stars are or are not 
the same as the bright lines seen in nebule. 
In the first inquiry in this direction, which 
consisted of a statistical statement of the 
number of times certain lines were seen in the 
spectra, both of nebuke and of bright-line 
stars, it was stated that nine lines were cotn- 
cident, and that and other work done about 
that time was of such a very trenchant nature 
that Prof. Pickering, who is une of our very 
highest authorities in all these matters, ac- 
cepted at once the grouping together of stars 
having bright lines in their spectra with the 
nebuke. That, you see, was another very 
definite step in advance indeed. 

I can show you a map giving you the 
evidence of this kind which has been brought 
into court. We have in it the lines seen in 
the spectrum of the nebula of Orion, ‘and the 
longer the line is the stronger it is in the 
photograph, Then we have underneath the 
lines recorded in the Orion stars, in the bright line stars, and in 
the planetary nebula: ; and if you will cast your eyes down 
these chief lines, you will see that there is a considerable 
number of lines common to all these budies. 

That is the kind of evidence on which we have been com- 
pelled to rely to answer the question ; Is there any chemical 
relationship, and therefore physical relationship, between the 
at line stars and the nebula of Orion? And you see the 
evidence is very strongly in favour of an affirmative state- 
ment. Not only does Prof. Vickering accept it, but Prof. 
Keeler also confirms it. He says the spectra of the planetary 
pebulke have a remarkable resemblance to the bright line 


more fortunate for us than all this is the fet that 
Prof. Campbell has just finished a most important and Jaborious 
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conditions which were brought about by the arrest of pollarding 
enacted in 1878. 

** Many‘ of these pollards, w hether single trees or groups, are 
capable of picturesque development, but only under healthy 
conditions and with adequate space. To leave them all to grow 
together-—several hundreds to the acre will lead to mutual de- 
struction, while the continuous overhead shade destroys the 
undergrowth and the varied vegetation which constitutes the 
chief charm of a forest and the hope of its reproduction in the 
future. 

‘The evils we have indicated are already sufficiently manifest, 
and it must he obvious to all competent observers that, unless 
timely steps are taken, a few years’ further growth must produce 
a singularly monotonous, artificial, and unhealthy result. 

© Some of us have been familiar with the Furest for many years, 
and can certify to the great improvement and the increase of 
natural growth which has already resulted from the operations of 
your Committee, now continued for many years.” 

The following signatures were attached :—The Earl of Gains- 
borough, Viscount Powerscourt, Lords Northbourne, Rayleigh 
(Lord Lieutenant of Essex) and Walsingham, Sir John Lub- 
hock, Sir W. H. Flower, Right Ifon. J. Bryce (I'resident of the 
var of Trade), Right Ion. G. Shaw Lefevre (I’resident Local 
Government Board), Mr. Justice Wills, Sir Robert Hunter 
(Solicitor to the Post Office), Prof. G. S. Boulger, Mr. Horace 
T. Brown, Mr. . Chancellor (Mayor of Chelmsford), Mr. W. 
Cole (Secretary to the Essex Field Club), Dr. M. C. Cooke, 
Prof. J. B. Farmer, Prof. W. R. Fisher (Royal Indian Engineer- 
ing College), Mr. W. Forbes (Agent to the Duke of Richmond 
and Gordon), Mr. F. Carruthers Gould, Mr. J. E. Harting, 
Mr. VT. V. Jlolmes, Mr. David Howard (President of the Essex 
Vield Club), Mr. Andrew Johnston (Chairman of the Essex 
County Couneil), Mr. Hl. Joslin (Hligh Sheriff of Mssex), Mr. T. 
Kemble, Colonel] J.ockwood, M.P.. Dr. Maxwell Masters, Prof. 
R. Meldola, Mr. Briton Riviere, R.cA., Prof. EK. B. Poulton, 
Mr... Savill, Prof. Stewart, Mr. W. White (Curator of the 
Kuskin Museum). 

Vhe following memorial, bearing the signatures of about forty 
residents in the Forest district. was at the same time pre- 
sented : 

“We, the undersigned, being residents in the Forest parishes, 
beg to state that we have witnessed with satisfaction a great 
improvement in the aspect of the Forest directly due to tie 
removal, during the past sixteen years, of inferior stems, and to 
the consequent advance in heauty of those that remain, as well as 
the encouragement of healthy young growth. We are certain 
that it will be an irreparable imisfortune if the careful thinning 
which has been hitherto carried out is not steadily continued. 

“We further beg to assure the Committee that in our opinion 
the operations in Ilawk Wood, so far from being excessive, 
still fall short of what is required for the healthy growth of oak 
Trees. 

“In Monk Wood there is already a marked improvement 
following on your removal, eighteen months ago, of a propor: 
tion of the poorest pollarded trees. The same is true, even in a 
more marked degree. of Lord's Bushes. We believe that, if 
the gentlemen who have appeared as critics of your management 
were to judge of it by the appearance of the portions thinned 
three or four years after thinning, instead of immediately after, 
when they necessarily have a bare and unattractive effect, they 
would themselves be of a different opinion, 

“In conclusion, we beg to assure you that the view that the 
action of the Committee has heen destructive is not entertained 
hy those living on the spot who are most qualified to judge.” 

The deputations were formally intraduced by the Chairman of 
the Pssex Council, and the first memorial was presented by Prof. 
Meldola, The Committee was addressed also by Sir Robert 
Hunter. Prof. Boulger, and Mr. F.C. Gould. .Vfter these re- 
}resentitions the public may safely disregard all future expres- 
sions of irresponsible and uaskilled opinions in the press. The 
Chairman of the Committee assured the deputation that their 
policy would not he influenced hy such eriticisms. 


SCIENCH LN Fill ALAGAZINES. 
\l RK. HERBERT SPENCER'S second article on Pro- 
i. fessional Institutions” appears in the Covfentporary. 
The article deals with the intimate relation between the priest 
and the medicine-man vf early societies, and shows how the 
physician was originated from the priest. Many proofs are 
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given that medical treatment was long associated with priestly 
functions, and that the uncultured mind still believes in some of 
Mr. Spencer has 
also an article in the ortuizht/y, in which he exhibits the in- 
secure base upon which Mr. Balfour has Jaid his ** Foundations 
of Belief,” and deseribes that distinguished author's dialectic 
efforts, as well as Lord Salisbury’s address to the British As- 
sociation at Oxford, as sacrificial offerings of effigies to an 
apotheosised public. Neither one nor the other have produced 
the faintest impression in the world of scienee. Another article 
which may interest our readers, deals with University degrees for 
women, the writer comparing the action of Gottingen, in recently 
granting a degree to Miss Chisholm, with the policy of Oxford 
and Cambridge Universities as to women students. 

In a superbly illustrated paper, entitled ‘‘ The Discovery of 
Glacier Bay,” that veteran explorer Mr. John Muir gives, in the 
Century, an account of his journey to the now famous Glacier 
Bay of Alaska, in 1879. The great public library in Boston is 
described in the same magazine : its artistic aspects by Mrs. 5S. 
Van Rensselaer, and its ideals and working conditions by Mr. 
Lindsay Swilt. 

That fluent writer Eha, the author of *t.\ Naturalist on the 
Prowl” and other equally attractive works, contributes a short 
paper, entitled ** Voices of the Indian Night.” to the Sanday 
WVagastne. thnologists may be interested in an article by Miss 
A. Spinner in the Naféona/, on beliefs concerning ‘* Duppies” 
prevalent in the West Indies. A **‘ Duppy “is not simply the 
negro equivalent for a ghost, but is regarded as the shadow of 
the departed. 

There are (wo popularly-written papers in Longman’s, one, of a 
SeJhornian character, by Mr. 1]. G. Hutchinson, and another 
concerned with the natural processes involved in the evolution 
of soil in general, and golf-links in particular, by Dr. Edward 
Blake. 

Sctence Gossip has among its articles one on explosions in 
electric light mains, by Mr. J. A. Wanklyn and Mr. W. J. 
Cooper, and some suggestions with reference to the work of a 
scientific society, hy the Rev. JI. N. Hutchinson. Chambers's 
Journal contains short papers on soluble paper, Scottish gold- 
fields, forest dwarfs of the Congo, and the habits and tastes of 
Lepidoptera. Sizzéaex has some common-sense remarks, by 
Jr. J. W. Roosevelt, on cycling froma physiological point of 
view. 

We have received, in addition to the magazines named in the 
foregoing, Hunanitartan and Good Words, but no articles in them 
call for comment here. 
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T is some three or four years since 1 had the honour of 
lecturing here one Friday evening upon the densities of 
oxygen and hydrogen gases, and upon the conclusions that 
might be drawn from the results. It is mot necessary, therefore, 
that I should trouble you to-night with any detail as to the method 
hy which gases can be accurately weighed. 1 must take that as 
known, merely mentioning that it is substantially the same as is 
used by all investigators nowadays, and introduced more than 
fifty years ago by Regnault. Ht was not until after that lecture 
that J turned my attention to nitrogen: and in the first instance 
} employed a method of preparing the gas which originated with 
Mr. Vernon Harcourt, of Oxford. In this method the oxygen 
of ordinary atmospheric air is got rid of with the aid of ammonia. 
Airis bubbled through liguid ammonia. and then passed through 
a red-hot tube. Jn ity passage the oxygen of the air combines 
with the hydrogen of the ammonia, all the oxygen heing in that 
way burnt up and converted into water. The excess of ammonia 
is subsequently absorbed with acid, and the water by ordinary 
desiccating agents. That method is very convenient ; and, when 
I had obtained a few concaidant results by means of it, | 
thought that the work was complete, and that the weight of 
nitrogen was. satisfactorily determined. But then 1 reflected 
that it is always advisable to employ more than one method, and 
that the method that Thad used— Mr. Vernon Harconrt’s 
method was not that which had been used by any of those who 
had preceded me in weighing nitrogen. The usual method 
consists in absorbing the oxygen of air by means of red-hot 
copper; and J thought that F ought at least to give that method 
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a tral. filly expeyng 0) obtain forthwith a value m harmony with 
that already atturded by the ammonia method. The result. 
however. prevell otherwise. The gas obtained by the copper 
method, as T may call it, proved to be one-thousandth part heavier 
than that obsainel by the ammonia metho |: and. on repetition, 
that ditterence was only braueght eut more clearly. “This was 
about three years age. They. in order, aif possible. to get 
further light upon a dis‘repanes which puzzled me very much, 
and which. at that tune. To regarded only with disgust and 
impatience. L pubbshed a letter in Nvit RE inviting criticisms 
from chemists whe might be interested) in such questions. 1 
obtained variows yseful suggestions, but none guing to the root of 
the matter, Several persons who wrote to me privately were 
inclined to thik that the explatation was to be sought in a 
partial dissociation ot the nitrogen derived from ammonia, For, 
before going further, | ought to explain that. in the nitrogen 
obtained by the ammoeria method, some «about a seventh part 
is derived from the ammonia, the larger part. however, being 
derived as usual trom the atmosphere. Tf the chemically 
derived nitrogen were partly dissociated into its component 
atoms. then the lightness of the gas se prepared weld be 
explained. 

The neat step in the inquiry was, if possible, to exaggerate 
the discrepanes, One's instinct at first is to try to get rid of a 
dhscrepaney. but | beleve that experience shows such an 
endeavour to be a mistake. What one ought to do is to magnify 
a small discrepancy with a view to finding out the explanation : 
and, as it appeared in the present case that the root of the dis- 
crepancy lay in the fact that part of the nitrogen prepared hy the 
ammonia method was nitrogen out of ammonia, although the 
greater part remained of commen origin in both cases, the 
application of the principle suggested a trial of the weight of 
nitrogen obtained wholly from ammonia. Thir could easily 
be done by substituting pure oxygen for atmospheric air in 
the ammonia methed, so that the whole, instead of only a part. 
of the nitrogen collected should be derived from the ammonia 
itself, The discrepancy was at once magnihed some hve times. 
The nitrogen so obtained from ammonia proved to be about one- 
half per cent. lighter than nitrogen obtained in the ordinary way 
from the atmosphere, and which I may call for brevity ** atmo- 
sphere mitrogen. 

That result stood out pretty sharply from the first; but it was 
hecessary to confirm it by comparison with nitrogen chemically 
derived in other ways. Vhe table before you gives a summary 
of such results, the numbers being the weights in grams actually 
contained under standard conditions in the globe employed. 
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By hot copper (1Se2) ... — 2 75 aEsER ON 
By hot iron (1803) np a an OI Ke.07 
Ky ferrous hydrate (1594) Pas lO: 

Mean 2°3102 

CHEMO AL NITROGEN, 

From nitnie oxide on oe ES 273001 
From nitrous oxide he 30 nee . 272000 
From ammonium nitrite purified ata read heat) — ... 2°2087 
Prom urea ; - ee a 2°2085 
Prom ammomum nitrite purified in the cold 2°2087 


Mean 2°2990 


The ditference is abewt Tt nilligrams, or abowt: one-half per 
cent. y and at was suthieient to prove conclusively that the two 
hinds of nitrogene=the chemically denved mtregen and the 
atmespherie nitrogen diftered in weight, and therefore, of 

ourse, in quality, for some reason hitherto unknown. 

Jneed not spend time in explaining the various precautions 
that were aecessary im order to establish: surely that conclusion, 
One hal te be on one's guard against impurities, especially 
against the presence of hydrogen, which might seriously hghten 
any gas an which was contiined. T beheve, however, that the 
precautions taken were sufficient to exclude all questions of that 
sort, amid the reult, which T published about this time last year, 
Steed Sharply ont, that the nitrogen obtamed from chemical 
sources was different fram the nitrogen obtained from the air. 

Well, that ditererec. adnuatting it to be established, was 
sufferent to Show Chat ¢ome hitherto unknown gas is involved in 
the matter, He might be that the new gas was dissociated 
nitregen, coptumed ov thet which was toa light, the chemical 


NO, 1337. 


Paes Vio 


[ Fe es, Sem 


nitrogen -and at first that was the explanation te which 1 
leaned : but certain experiments went a long way to discourage 
such a supposition. In the first place. chemical evidences and 
inthis matter | am greatly dependent upon the kindness of chemn- 
ical friends tends to show that. even if ordinary mtrogen eould 
be dissociated at all inte its component atoms, such atons 
would not be likely to enjoy any very long continued existence. 
Evenozome gues slowly back to the more normal state of oxygen : 
and it was thought that dissociated nitrogen would have even a 


greater tendeneys to revert te the normal condition, The ex- 
periment suggested be that remark was as follows to keep 


chemical nitrogen the too light nitrogen which might be sup- 
posed to contain dissociated molecules fora good while, and to 
examine whether it changed in density, Of course i¢ would be 
useluss to shut up gas ina globe and weigh it, and then, after an 
interval, to weigh it again, for there would be no oppertunity 
for any change of weight to occur. even although the gas within 
the globe had undergone some chemical alteration. It is 
necessary to re-establish the standard conditions of temperanire 
and pressure which are always understoad when we speak of 
filling a globe with gas, for } need hardly say that Alling a globe 
with gas is but a igure of speech. Everything depends upon the 
temperature and pressure at which you work. Tlowever. that 
absious point being borne in mind, it was proved by experiment 
that the gas did not change in weight by standing for eight 
months a result tending to show that the almormal hghiness 
Was not the consequence of dissociation. 

Further experiments were tried upon the action of the silent 
electric discharge both upon the atmospheric nitrogen and upon 
the chemically derived nitrogen but neither ef them scemed to 
he sensibly afleeted by such treatment: se that. altogether, the 
balance of evidence seemed to incline against the hypothesis of 
abnormal lightness in the chemically derived nitrogen bemg due 
to dissociation, and to suggest strongly. as almost the only 
possible alternative. that Chere must be in atmospheric nitrogen 
some constituent heavier than true nitroven. 

At that point the question arose, What was the evidence that 
all the so-called nitrogen of the atmosphere was of one quality? 
And Premember  T think it was about this time last year, or a 
little earlier putting the question to my colleague Prof, Dewar. 
His answer was that he doubted whether anything material had 
been done upen the matter since the time of Cavendish, and 
that | had better cefer to Cavendish’s original paper. That 
advice | quickly followed, and PE was rather surprised to tind chat 
Cavendish had himself put this question quite as sharply as 1 
could put it. Translated from the old-fashioned phraseology 
connecter! with the theory of phlogiston, his question was 
whether the inert ingredient of the air is really all of one kind ; 
whether all the nitrogen ofthe air is really the same as the nitros 
gen of nitre. Cavendish nat only asked himself this question, 
Iut he endeavoured to answer it by an appeal to experiment. 

I should like to show you Cavendish’s experiment in some- 
thing like its original form. Ve inverted a U Gibe tilled with 
mercury, the legs standing in Qse separate mercury cups. Te 
then passed up, so as to stand above the merenry, a mature of 
nitrogen, or of air, and oxygen: and he caused an electric 
current from a frictional electrical machine like the one | have 
before me to pass from the mercury in the one leg to the mereury 
in the other, giving sparks across the intervening cohimn of air, 
Tilo nat propose to use a frictional machine to-night. but Twill 
substitute for it one giving electricity of the sume quality of the 
construction introduced by Mr. Wimshurst, of which we have a 
fine speenmen in the Unstitution. Tt stands just outside the door 
of the theatre, and wall supply an cleetric current along insulated 
wires, leading to the mereury cups ; and, if we are successful, we 
shall cause sparks te pass through the small length of airincluded 
above the columns of mercury, There they are; and after a 
little time you will notice that the mercury rises, indicating: that 
the gas is sensibly absorbed under the influence of the sparks 
and of a queee of potash floating on the mercury. Tt was by 
that means that Cavendish established his great discovery of the 
nature of the inert ingredient in the abnosphere, which we now 
call nitrogen: and, as) have said, Cavendish himself proposed 
the question, as distinctly as we can do, ts his inert ingredient 
all of one Kind ? and he proceeded to test that question, Me 
found, after days and weeks of protracted experiment, that, for 
the most part. the nitrogen of the atmosphere absorbed in this 
manner, was converted inte nitrous acid > but that there was a 
small resitue remaining after prolonged treatment with sparks, 
and a final absorption of the residual oxygen. “That residue 
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amounted toabont ,45 part of the nitrogen taken ; and Cavendish 
draws the conclusion that if there be more than one inert in- 
gredient in the atmosphere, at any rate the second ingredient is 
nol contained to # greater extent than 4 $5 part. 

T must not wait too long over the experiment. Mr. Gordon 
tells me that a certain amount of contraction has already 
occurred ; and if we project the U upon the screen, we shall 
be able to verify the fact. It is only a question of time for the 
greater part of the gas to be taken up, as we have proved by 
preliminary experiments. , : 

In what J have to say from this pomt onwards, | must be 
understood as speaking as much on behalf of Prof. Ramsay as 
for myself, At the first, the work which we did was to a certain 
extent independent. .\fterwards we worked in concert, and 
all thit we have published in our joint names must be regardecl 
as being equally the work of both of us. But, of course. Prof. 
Kamsay must not be held responsible for any chemical blunder 
into which I may stumble to-night. 

Ky his work and by mine the heavier ingredient in atmo- 
spheric nitrogen which was the origin of the discrepaney 
in the densities has been isolated, and we have given it 
the name of *‘argon.” For this purpose we may use the 
original method of Cavendish, with the advantages of modern 
appliances. We can procure more powerful electric sparks 
than any which Cavendish could command by the use of the 
ordinary Ruhmkorff coil stimulated by a battery of Grove 
cells; and it is possible so to obtain evidence of the existence of 
argon. ‘The oxidation of nitrogen by that method gues on pretty 
quickly. Tf you put some ordinary air, or, better sull, a nfaxture 
of air and oxygen, in a tube in which electric sparks are made to 
pass fora certain time, then in looking through the tube you 
observe the well-known reddish-orange fumes of the oxides of 
aitrogen. 1 will not take up time in going through the experi- 
ment, but will merely exhibit a tube already prepared (image on 
screen), 

One can work more efficiently by employing the alternate cur- 
rents from dynamo machines which are now at our command. 
In this Institution we have the advantage of a public supply ; 
and if | pass alternate currents originating in Deptford through 
this Kuhmkorff coil, which acts as what 1s now called a ‘ high 
potential transformer,” and allow sparks from the secondary to 
pass in an inverted test tube between platinum points. we shall 
be able to show in a comparatively short (ime a pretty rapid ah- 
sorption of the gases. The electric current is led into the working 
chamber through bent glass tubes containing mercury, and pro- 
vided at their inner extremities with platinum points. In this 
arranyement we avoid the risk, which would otherwise be serious, 
of a fracture just when we least desired it. IT now start the 
sparks by switching on the Ruhmkorff to the alternate current 
supply ; and, if you will take note of the level of the liquid 
representing the quantity of mixed gases included, TF think you 
will see after, perhaps, a quarter of an hour that the liquid has 
very appreciably risen, owing to the union of the nitrogen and the 
oxygen gases under the influence of the electrical discharge, and 
subsequent absorption of the resulting compound by the alkaline 
hqnid with which the gas space is enclosed, 

By means of this little apparatus, which is very convenient for 
operations upon a moderate seale, such as for analyses of 
“nitrogen” for the amount of argon that it may contain, we 
are able to get an absorption of about So cubic centimetres per 
hour) or about 4 inches along this test tube, when all is going 
well. Inorder, however, to obtain the isolation of argon on 
any considerable scale by means of the oxygen method, we must 
employ an apparatus still more enlarged. ‘The isolation of 
argon requires the removal of nitrogen, and, indeed, of very 
large quantities of nitrogen. for, as it appears. the proportion 
of argen contained in atmospheric nitrogen is only about 1 per 
cent., so that for every litre of argon that you wish to get you 
Must cal up some hundred litres of nitrogen. “That, however. 
can be done upon an adequate scale by calling to our aid the 
Jowerful electric discharge now obtainable by means of the 
alternate current supply and high potential transformers. 

In what T have done upon this subject 1 have had the ad- 
vantage of the advice of Mr. Crookes, who some years ago 
drew special attention to the electric discharge or flame, and 
showed that many of its properties depended upon the fact thit 
it had the power of causing, upon a very considerable scale, a 
combination of the nitrogen and the oxygen of the air in which 
owas made, 

Thad first thonght of showing in the lecture room the actual 
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apparatus which I have employed tor: pt ioe ( lls a tomas 
but the difficulty iy that. as the apparves has t peed. the 
working parts are almost yivistble. and TP eame te tte gee elusiom 
that it would really be more instreedive .~ well .- ofere con- 
venient to show the parts isolated. covers Tint: efter of iin gitta- 
tion being then all that is required in order te re ~tr in the 


mind the actual arrangements employ 


First, as te the electric are or thane ] Wi c Wire a 
transformer made by Tike and Vharris, dt is net t} “that | 
have used in practice; but it is convenient for certar ] ses, 
and it can be connected by means of a switch with the wternate 


currents of 100 volts furnished by the Supply Company. The 
platinum terminals that you see here are modelled exactly upon 
the plan of those which have been employed im practic T may 
say a word or two on the question of mounting. “The terminals 
require to be very massive on account of the heat evelved. In 
this case they consist of platinum wire doubled upon itself six 
times. The platinums are contin 2] by iron wires going through 
glass tubes, and attached at the ends to the copper leads. For 
better security, the tubes themselves are stopped at the lower 
ends with corks and charged with water, the advantage being that, 
when the whole arrangement is fitted by means of an india- 
rubber stopper into a closed vessel. you have a witness that. as 
long as the water remains in position, no leak can have occurred 
through the insulating tubes conveying the electradles. 

Now, if we switeh on the current and approximate the points 
sufficiently. we get the electric fame. There you have it. It 
is, at present, showing a certain amount of soda, That in time 
would burn off. After the are dus onee heen struck, the 
platinums can be separated ; and then you have two tongues of 
fire ascending almost independently of one another, but meeting 
above. Under the influence of such a flame, the oxygen and 
the nitrogen of the air combine at a reasonable rate. and in this 
way the nitrogen is got rid of. It is now only a question of 
boxing up the gasina closed space, where the argun concentrated 
by the combustion of thy nitrogen can be collected. But there 
are difficulties to be encountered here, One cannot well use 
anything but a glass vessel. Vhere is hardly any metal available 
that will withstand the action of stwong caustic alkali and af the 
nitrous fumes resalting from the flame, Ome is practically 
limited to glass. The glass vessel employed is a large flask with 
a single neck, about half full of causuc alkali. The clectrades 
are carried through the neck by means of an indiarubber bung 
provided also with tubes for leading in the gas. The electric 
flame is situated at a distance of only about half an inch above 
the caustic alkali. In that way an efficient cireulatinn is estab- 
lished ; the hot gases as they rise from the flame strike the top, 
and then as they come round again in the course of the circula- 
tion they pass sufficienUy clase to the caustic alkali ta ensure an 
adequate removal of the nitrous fumes. 

There is another point to be mentioned. tis neeessary to 
keep the vessel cool ; otherwise the heat would soon rise Lo sueh 
a point that there would be excessive generation of steam, and 
then the operation would come to a standsall In order 
meet this difficulty the upper part of the vessel is provided with 
a water-jacket, in which a circulation can be established, No 
doubt the glass is severely treated. hut it scems tec stand it ina 
fairly amiable manner. 

By means of an arrangement of this hind, taking nearly three- 
herse power from the eleetrie supply. it is possible to consume 
nitrogen ata reasonable rate. ‘The transformers actually used 
are the * Tledgehog ~ transformers of Mr. Swinburne, intended 
to transform fram 100 volts to 2400 volts. By Mr. Swinburne’s 
advice T have used two such, the fine wires being in series se 
as to accumulate the eleetrical potential and the thick wires in 
parallel, Vhe rate at which the mixed gases are absorbed is 
about seven litres per hour: and the apparatus, when once 
fairly started. works very well as a rule, going fur many hours 
without attention, .\t times the are has a trick ot going out, 
and it then requires te he restarted by approximating the 
platinnms. We have already worked fourteen hours on end, 
and by the aid ef one ar two automatic apphances at would, 1 
think, be possible to continue operations day and night. 

Vhe gases, air and oxygen in alowt equal proportions, are 
mixed ina large gasholder, and are fed in automatically as re- 
required, “Phe argon gradually accumulates: and when it is 
desired to stop opertions the supply of nitrogen is cut off, and 
only pure oxygen allowed admittance. Tn this way the remaining 
nitrogen is consumed, so that, finally. the workirg vessel is 
charged with aminture of argon and oxygen only. trom which 
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the oxygen ts roti ved by ordinary well-known chemical methods. 
1 tregen is all gone, the are changes its appearance, and becomes 
ta bithant blue colour. 

T have said cnewgh about this method, and To must now pass 
m te the alternause method which has been very successful in 
Prof, Ramsay's hands«that ot absorbing nitrogen by means of 
red-hot magnesium, Hy the kindness of Prof. Kamsay and Mr. 
Matthews, his assistant, we have here the full scaleapparatus before 
us almast exactly as they use it. On the left there is a reservoir 
nf nitrogen derived trom air hy the simple removal of oxygen. 
The gas is then dried. Vere it is bubbled through sulphuric acid. 
It then passes through a dong tube made of hard glass and 
charged with magnesium in the form of thin turnings. During 
the passage of the gas over the magnesium at a bright red 
heat, the nitroven is alsorbed in a yvreater degree. and the 
gas which finally passes through is immensely richer in argon 
than that whieh first enters the hot tube. At the present 
ume you see a tolerably rapid bubbling on the leit, indicative 
ot the flow of atmospheric nitrogen inta the combustion 
furnace ; whereas, on the night, the outflow is very much slower, 
Care must be taken to prevent the heat rising to such a point 
as tr soften the glass. The concentrated argon is collected in a 
second gas-holder, and afterwards submitted tu further treat- 
ment. ‘The apparatus employed by Prof. Ramsay in the sub- 
sequent treatment i exhibited in the diagram, and is very 
eHectve for its purpose; but 1am afraid that the details of it 
would not readily be tellawed from any explanation that f could 
vive in the (me at my disposal. The principle consists in the 
circulation of the misture of nitrogen and argon over hot 
magnesium, the gas being made to pass round and reund until 
the nitrogen is eftecuvely removed from it. At the end that 
operation, asin the case of the oxygen method, proceeds some- 
what slowly. When the greater part of the nitrogen is gone, 
the remainder seems to be unwilling to follow, and it requires 
somewhat protracted treatment in order to be sure that the 
nitrogen has wholly disappeared, When To say ‘* wholly dis- 
appeared,” that, perhaps, would be too much to say in any 
asc, What we can sty ix that the spectrum test is adequate 
teslow the presence, or at any rate to show the addition, of 
about th per cent. of nitrogen to argon as pure as we can 
vet it; se that itas fair (ec argue that any nitrogen at that stage 
remaining in the argon is only a small fraction of 14 per cent. 

1 should hive liked at this point to be able to give advice as 
to which of the (wo methods«the oxygen method ar the 
magnesium method is the easier and the more to be recom- 
mended ; but [confess that Tam quite ata less to dose. One 
ditheulty in the comparison arises from the fact that they have 
been in ditferent hands. Ns tar as 1 can estimate, the quantities 
of nitrogen eaten up ina given time are not very different. In 
that respect, perhaps, the magnesium method has some advan- 
tage but, on the other band, it may be said that the magnesium 
process requires a much closer supervision, so that, perhaps, 
fourteen hours of the oxygen methed may not unfairly compare 
with eight hours or se of the magnesium method. In practice a 
great deal would depend upon whether in any particular lahora- 
tory alternate currents are available froma public supply. If 
the alternate currents are at hand, U think it may probably: he 
the case that the oaygen method is the easier; ut, otherwise, 
the dbagnesium method would. probably, be preferred, especially 
hy chemists whe are tanaliair with operations conducted in red- 
het tubes. 

Io bave here another expertnent illustrative of the reaction 
between magnesiin and rotropen,  “Twoorods af that metal are 

ably mounted wy an atmosphere of mtrogen, so arranged that 
wo can bring them inte Contact and Cause an cleetrie are ta form 
between them. Ponder the action of the heat ef the clectie are the 
nitregen will condbine with the magnesium ; andaf we bad time to 

try cut the expenmment we could demonstrate a rapid whsorption 
Aortrogen hy Was method. When the experiment was first tried, 1 
Pad boped that at meapht (a possible. hy the aid of electricity, to 
fartthea Gonseette tively that the magnesnian weuld continue to 
byron ind =pancdentl mider tts own developed heat in the atmo: 

ahere ot nitregeet  Toesthly. ona larger scale, something: of this 
eet might. neo d, ber) brange at torward here only as anilustra- 
tom. We turren the de tere current. and bong the magnesiis 
tegether. Ven Wr brlliett green light, indicating: the s.tpor- 
tation of the meysnesiue Tonder the mflacnee of the heat the 
orignesum Pain aid lore as cellected tn) the glass vessel a 
conan canon cat Leavrish looking: pewder which chmsists 
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mainly of the mtride of magnesium. OF course, if there is any 
en present it has the preference, and the ordinary white 
oxide of magnesium is formed. 

The gas thus isolated is proved ta be inert by the very fact of 
its isolation. It refuses to combine under circumstances in 
which nitrogen, itself always considered very inert, does 
combine both in the case of the oxygen treatment and in the 
ease Of the magnesium treatment ; and these facts are, perhaps, 
almost enough to justify the name which we have suggested for it. 
But, in addition to this, it has been proved to be inert under a 
considerable vartety ot other conditions such as might have heen 
expected to tempt itintoe combination. PT will not recapitulate 
all the experiments which have been tried, almost: cnturely 
by Prof. Ramsay, to induce the gas to combine. Hitherto, 
in our hands, it has not done soy and I may mention that 
recently, since the publication of the abstract of our paper read 
before the Royal Society. argon has been submitted to the action 
of titanium ata red heat, titanium being a metal having a great 
affinity for nitrogen, and that argon has resisted the temptation 
to which nitrogen succumbs, We never have asserted, and we 
do not now assert, that argon can under no circumstances be got 
to combine. That would, indeed. be arash assertion for any 
one to venture upon; and only within the last few weeks there 
has heen a most interesting announcement by M, Berthelot, of 
Varis, that, under the action of the silent electric discharge, 
argon can he absorbed when treated in contact with the vapour 
of henzine. Such a statement, coming from so great an authority. 
commands our attention ; and if we accept the conclusions, as | 
suppose we must da, it will follow that argon has, under those 
circumstances, combined. 

Argon is rather freely soluble in water. “What is a thing that 
troubled us at first in trying te isolate the gas: because, when 
one was dealing with very small quantities, it seemed to be 
always disappearing. In trying te accumulate it we made na 
progress. .Mter a sufficient quantity had been prepared, special 
experiments were made on the solubility of argon in water, Mt 
has been found that argon, prepared both by the magnesium 
method and by the oaygen method, has abont the same solubility 
in water as oxygen some two-and-a-half times the solubility of 
nitrogen, This suggests, what has becn verified by experiment, 
that the dissolved gases of water should contain a larger pro- 
portion of argon than does atmospheric nitrogen. 1 have 
here an apparatus of a somewhat rough deseription, which 1} 
have employed in) experiments of this hind. The boiler 
employed consists of an old oit-can, The water is supplied to it 
and drawn from it by coaxial tubes of metal. Vhe incoming cold 
water flows through the outer annulus between the twa tubes. 
The outgoing hot water passes through the inner tube, which: 
ends in the interior of the vessel ata higher level. By means of 
this arrangcment the heat of the water which has done its work 
is passed on to the incoming water not yet in aperation, and in 
that way a limited amount of heat is made to hiring up to the 
boil a very much larger quantity of water than would otherwise 
he possible, the greater part of the dissolved gases being liberated 
atthe same time. These are collected in the ordinary waty. 
What you see in this flask is dissolved air collected cut of 
water in the course of the last three er four hours, Such gas, 
when treated as if it were atmaspherie nitrogen, that is to say 
after removal of the oxygen and minor impurities, is found to he 
decidedly heasicr than atmospheric nitrogen to such an extent 
asta indicate that the proportion of argon cantained ts about 
dowhle. 1 is obsious, therefore, that the dissalved gases of 
water form a convenient source of arron, by which same of the 
labour of separation fram ain is ebyinted.  Dming the last few 
weeks T have been suppled fran Manchester by Mr. Maedougall, 
Whe has interested bimself in this matter, with a quantity: of 
dissolved gases obtained fram the condensing water of his steam 
engine, 

Asto the spectrum, we have heen indebted fiom the first to 
Me. Crookes, and he has been good enough to-night ta bring 
seme tuhes which he will operate, and which will show you at 
all events the light of the electric discharge in argon, 1 eannat 
show you the spectrim of argen, for unfortunately the amount of 
light from a vacuum tube is net sufficient for the projection of 
its spectrum. Under some circumstances the light is red, and 
under other circunmuiances it is blie. Of course when these 
lights are examined wath the spectroscope and they have been 
examined hy Mr, Crookes with great cares the differences in the 
colour of the light translate themselves inte: different groups: of 
spectra lines, We have before ns Mr. Crookes’ map, showing 
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the two spectra upon a very large scale. The upper is the spec- 
trum of the blue light ; the lower is the spectrum of the red light ; 
and it will be seen that they differ very greatly. Some lines are 
common to hoth; but a great many lines are seen only in the 
red, and others are seen only in the blue. It is astonishing to 
nolice what trifling changes in the conditions of the discharge 
bring about such estensive alterations in the spectrum. 

One question of great importance, upon which the spectrum 
throws light is, Is the argon derived by the oxygen method 
really the same as the argon derived by the magnesium method ? 
Ly Vr. Crookes’ kindness IT have had an opportunity of examin- 
ing the spectra of the two gases side by side, and such examina- 
Gen as T could make revealed no difference whatever in the two 
spectra, from which, I suppose, we may conclude either that the 
gases are absolutely the same, or. if they are not the same, that 
at any rate the ingredients by which they differ cannot be present 
in more than a smal) proportion in either of them, 

My own observations upon the spectrum have been made 
principally at atmospheric pressure. Tn the ordinary process 
of sparking, the pressure is atmospheric : and. if we wish to | 
look at the spectrum, we have nothing more to do than to 
include a jar in the circuit, and put a direct-vision prism to the 
eye. At my request, lrof. Schuster cxamined some tubes con- 
taining argen at atmospheric pressure prepared by the oxygen 
method, and [| have here a diagram of a characteristic group. 
He also placed upon the sketch some of the lines of zinc, 
which were very convenient as directing one exactly where to 
look. (See Vig. 1.) 
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Within the last few days, Mr. Crookes has chaiged a radi- 
ometer with argon. When held in the light from the electric 
lamp, the vanes revolve rapidly. Argon is anomalous in many 
respects, but not, you see, in this. 

Next, as to the density of argon. Prof. Ramsay has made 
numerous and careful observations upon the density of the 
gus prepared by the magnesium method, and he finds a density 
of about 19°9 as compared with hydragen. Equally satisfactory 
oliservations upon the gas derived by the oxygen method have 
net yet been made, but there is no reason to suppose that the 
density is different, such numbers as 19°7 having been obtained. 

One of the most interesting matters in connection with argon, 
however, is whatis known as the ratio of the specific heats. I 
nust not stay to elaborate the questions involved. but it will be 
known to many who hear me that the velocity of sound ina gus 
depends upon the ratio of two specific heats —the specific heat 
of the gas measured at constant pressure, and the specific heat 
measured at constant volume. If we knew the density of a gas. 
and also the velocity of sound in it, we are ina position to infer 
this ratio of specific heats ; and by means of this method, Prof, 
Ramsay has determined the ratio in the case of argon, arriving 
at the very remarkable result that the ratio of specitic heats is 
represented by the number 1°65, approaching very closely to the 
theoretical limit, 1°67. The number 1°67 would indicate that 
the gas has no energy except energy of translation of its 
molecules. If there is any other energy than that, it would 
shows itself by this number dropping below 1°67, Ordinary gases, 
oxygen, aitrogen, hydrogen, &c., do drop below, giving the num- 
ber ig, Other gases drop lower still, If the ratio of specitic 
heats 1s 1°65, practically 1°67, we may infer then that the whole 
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energy of motion is translational : and from that it would seem 
to follow by arguments which, however, 1 must not stup to 
elaborate, that the vas must be of the kind called by chemists 
monatomic. = 

] had intended to say something of the operation of 
determining the ratio of specific heats, but time will not allow. 
Vhe result is, ne doubt. very awkward. Indeed I have 
seen some indications that the anomalous properties of argen 
are brought as a kind of accusation against us. But we had the 
very best intentions in the matter. The facts were too much 
for us; and all we can do now is to apologise for ourselves and 
for the gas. Several questions may be asked, upon which | 
should like to say a word or two, if you will allow me to 
detain you a little longer. The first question (I de not know 
whether I need ask it) is, Have we got hold of a new gas at 
all? 1 had thought that that might be passed over. but 
only this morning |] read in a teehnical journal the suggestion 
that argon was our old friend nitrous oxide. — Nitrons 
oxide has roughly the density of argon; but that, as far as 1 
can see, is the only point of resemblance between them. 

Well, supposing that there is a new gas, which T will not stop 
to discuss, because I think the spectrum alone would be enough 
to prove it, the next question that thay be asked is, Is ‘t in the 
atmosphere? This matter naturally engaged our earnest atten- 
tion at an early stage of the inquiry. T will only indicate in a 
few words the arguments which seem to us to show that the 
answer must be in the affirmative. 

In the first place, if argon be not in the atmosphere, the 
original discrepancy of densities which formed the 
starting point of the investigation remains unex- 
plained, and the discovery of the new gas has been 
made upon a false clue. Passing over that, we have 
the evidence from the blank experiments. in which 
nitrogen originally derived from chemical sources 
is treated either with oxygen or with magnesium. 
exactly as atmospheric nitrogen is treated. li we 
use atmospheric nitrogen, we get a certain propor- 
tion of argon, about 1 per cent. Tf we treat 
chemical nitrogen in the same way, we get, I will 
not say absolutely nothing, but a mere fraction of 
what we should get had atmospheric nitrogen heen 
the subject. You may ask, why do we get any 
fraction at all from chemical nitrogen? Tt is not 
ditheult toexplain the small residue, because in the 
manipulation at the gases large quantities of water 
are used: and, as | have already explained, water 
dissolves argon somewhat freely. In the processes 
of manipulation some of the argon will come out of 
solution, and it remains after all the nitrogen has 
been consumed. 

Another wholly distinet argument is founded upon the method 
of diffusion introduced by Graham. Graham showed that if 
you pass gas along porous tubes you alter the composition, if 
the gas isa mixture, ‘The lighter constituents go more readily 
through the pores than do the heavier ones, “The experiment 
takes this form. uA number of tobacco pipes cightin the actual 
arrangement—are joined together in serics with indiarubber 
junctions, and they are put ina space in which a vacuum can be 
made, so that the space outside the porous pipes is vacuous, or 
approximately so. ‘Through the pipes ordinary air is led. 
One end may be regarded ay open to the atmosphere. The 
other end is connected with an aspirator se arranged that the 
gas colleeted is only some 2 per cent of that which leaks through 
the porosities. “The case is like that of an Australian river drying 
upalmost Co nothing in the course of its flow. Well. if we 
treat air in that way, collecting only the small residue which is 
less willing than the remainder to penetrate the porous walls. 
and then prepare ** nitrogen 7 from at by removal of oxygen and 
moisture. we obtain a gas heavier than atmospheric nitrogen, a 
result whieh proves (bat the ordinary nitrogen of the atmosphere 
is nota single body, but is capable af being divided into parts 
by so simple an agent as the tobacco pipe. 

If it be admitted that the gas is in the atmosphere, the farther 
question arises as Co Its nature, ; 

At this point T would wish te say a ward of explanation. 
Neither in aur original announcement at Oxford, nor at any 
time sinee, until January 31, did we utter a word suggesting that 
argon was an clement: and it was only after the experiments 
upon the specific heats that we thought that we had sufficient 10 
vo upon in order to make any such suggestion in public. 1 will 
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not insist that that observation is absolutely conclusive. It is 
certainly strong evidence. But the subject is difficult, and one 
that has given rise to some difference of opinion among physi- 
cists. At any rate this property distinguishes argon very sharply 
from all the ordinary gases. 

One question which occurred to us at the earliest stage of the 
inquiry, as soon as we knew that the density was not very dif- 
ferent from 21, was the question of whether, possibly, argon 
could be a more condensed form of nitrogen, denoted chemically 
by the symbol Ny. There seem to be several difficulties in the 
way of this supposition, Would such a constitution be con- 
sistent with the ratio of specific heats (1°05)? That scems 
extremely doubtful. Another question is. Can the density he 
really as high as 21, the number required on the supposition of 
Ny? As to this matter. Prof. Ramsay has repeated his measure- 
ments of density. and he finds that he cannot get even so high as 
20. To suppose that the density of argon 1s really 21, and that 
it appears to be 20 in consequence of nitrogen still mixed with 
it, would be to suppese a contamination with nitrogen out of all 
proportion to what is probable. Tt would mean some 14 per 
cent. of nitrogen, whereas it scems that from 14 to 2 per cent. 
is easily enough detected by the ee Another ques: 
tion that may be asked is, Would N 3 Tequire so nwuch cooling to 
condense it as aren requires ? 

There is one matter on which 1 would like to sav a word 
the question as to what Ng would be like if we had it?) There 
scems to be a great discrepancy of opinions. Some high 
autherities, among whom must he included, T see, the celebrated 
Mendeleef, consider that N, would be an exceptionally stable 
bedy ; but most of the chemists with whom I have consulted 
are of opinion that N; would be caplosiy ¢, or, atany rate, abso- 
lutely unstable. That is a question which may be left for the 
future to decile, We must not attempt to put these matters too 
positively, Vhe balance of evidence still seems to be against 
the supposition that argon is Ng, but for my part 1 do not wish 
to dogmatise. 

A few weeks ago we had an cloquent lecture from Trof. 
Rucker en the Jife and work of the illustrious Helmholtz. It 
will be known to many that during the last few months of his 
life Helmholtz lay prostrate in a semi-paralysed condition, 
forgetful of many ‘things. but sal retaining a keen interest in 
science. Some little while after his death we had a letter from 
his widew. in which she described how interested he had heen 
In our prelimunary announcement at Oxford upon this subject. 
and how he desired the account of it to be read to him over 
again. Vie added the remark, ** 1 always thought that. there 
taust be semething: more in the atmosphere.” 


MN SPECTROSCOPIC PROOF OFF FTE 
SET RONE CTINESI ESN, 
SoPeeAN GS ANCES 


ale HL. bypethests that the rings af 
Immense anilutwle of comparatively small bodies, re- 
selving around Satur in circular orbits, has heen firmly 
established sinte the publication of Maxwell's classical paper in 
1859. The grounds on which the hypothesis is biased are too 
well known te require special mention. AIL the observed 
phenomena ot the angs are naturally and completely explained by 
t. and mathematical vestigation shows that a sohd or Haid ring 
could net exis ander the aevmstances in whieh the actual ring 
$s plac ed. 

The proof which Vrof Keeler has recently 
obtamed of the incteeric constitution of the ring, is of interest 
beeause tas the first drreeé proof of the correetness of the 
accepted hypathesis, and beeause at illustrates ina very beantfil 
maener the truitutness of Doppler’s principle. and the value of 


Satie aire composed of an 


Spectroscopic 


the pectroseepe as an instrament for the measurement of 
eclestif] motions. 

Sines the relative velocities of different parts of the ong 
wollte osentully dittvrent ander the two hypotheses of rigid 
structors ond tieteorie constitution, itis possible to distinguish 
hetwees these hypetheses by mensunang the mation of different 
poate ofthe nopan the dine of sight, “The only ditheulty is to 
tnd a meth) oo delicate that the very small differences of 


welomity in qee@tion may net be masked by instrumental errors. 


Success in Sieeal clservatinns of the speetrun: is hardly te be 
expected, 
to om . hie boReeer ithe bstrophyinal 
fee te VA 
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After a number of attempts, Prof. Keeler obtained two fine 
photographs of the lower spectrum of Saturn on April 9 and to 
of the present year. The exposure in each case was two hours, 
and the image of the planet was kept very accurately central on 
the slit-plate. After the exposure the spectrum of the Moon 
was photographed on each side of the spectrum of Saturn, and 
nearly in contact with it. Mach part of the lunar spectrum has 
a width of about one millimetre. which is also nearly the 
extreme width of the planetary spectrum, On both sides of the 
spectrtm of the ball of the planet are the narrow spectra of the 
ansx ofthe ring. The length ef the spectnim from 4 tu D is 23 
millimetres. 

These photographs not only show very clearly the relative 
displacement of the lines in the spectrum of the ring, due ta the 
opposite motions of the ansv, hut exhibit another peculiarity, 
which is of special importance in connection with the subject of 
the present paper. The planetary lines are strongly inclined, in 
consequence of the rotation of the ball, but the lines in the 
spectra of the ans.u do not tollow the direction of the lines in the 
central spectrum; they are nearly parallel to the lines of the 


One millimetre. 


comparison spectrum, and, in fact, as comparcd with the lines of 
the ball, have a slight: tendency to incline in the opposite diree- 
tion, — Hence the outer ends of these lines are tess displaced 
than the innerends. Now it is evident that if the ring rotated as 
a whole, the velocity of the outer edge would exceed that of the 
inner edge, and the lines of the anse would be inclined in the 
sume direevon as those of the ball of the planet. 1f, on the 
other hand, the rings is an agpregation of satellites revolving 
around Saturn, the velocity would be greatest at the inner edge, 
and the inclination of lines in the spectra of the anse would be 
reversed, “The photographs are therefore a direct proof of the 
approximate correctness of the latter supposition, 

It is interesting to determine the form ofa line in the spectrum 
of Saturn when the shit is in the major axis of the ring, on the 
assumption that the planet rotates as a solid body, and that the 
ring isa swarm of particles revolving in circukue orbits accord: 
ing to Keplee’s third law. At present the motion of the system 
asa whole is neglected. The upper part of Fig. 1 represents 
the tmage of Saturn on the slit of the spectroscope (the scale 
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above it applies to the instrument used at Allegheny), and the 
narrew horizontal line in the lower part of the figure represents 
an undisplaced line in the spectrum, or solar line. 

By Doppler’s principle, the displacement of any point on this 
line is proportional to the velocity in the line of sight. The in- 
clination of the planetary line to the solar line can he expressed 
by a simple formula. Tt is also possible to determine the form 
of a line in the spectrum of the ring, regarded as a collection of 
satellites, hy the application of Kepler's third law. With the 
computed motions of different parts of the system, the dotted 
curves in the figure were plotted. For the ordinates, how- 
ever, twice the calculated values were taken, since the dis- 
placement of a line, due to motion in the line of sight, is 
doubled in the case of a body which shines by reflected and not 
by inherent light, provided (asin thts case) the Sun and the 
Earth are in sensibly the same direction from the body. The 
planetary line is drawn to the same scale, and the heavy lines 
in the figure represent accurately the aspect ofa line in the 
spectrum of Saturn, with the sht in the axis of the ring, as 
photographed with a spectroscope having about three times the 
dispersion of the instrument used by Prof. Keeler. 

The width of slit used is also represented in the figure. 

Ifthe whole system hasa motion in the line of sight, the 
lines in the figure will be displaced towards the top or the 
hottom, as the case may be, but their relative positions will not 
be altered. 

It is evident that in making a photograph of this kind the 
image must be kept very accurately in the same position on the 
slit-plate, as otherwise the form of the lines shown in the figure 
would be lost by the superposition of points having different 
velocities. The second plate was made with special care, and 
as the air was steadier than on the first occasion, the definition 
is on the whole somewhat better than that of plate 1, although 
the difference is not great. On both plates the aspect of the 
spectrunt is closely in accordance with that indicated by theory, 
and represented in the figure. The planetary lines are inclined 
from 37 to 4°, and the lines in the spectra of the ans have the 
appearance already deseribed. 

If the ring revolved asa whole, the displacement of lines in 
its spectrum would follow the same law as for a rotating sphere ; 
that is, the lines would be straight and inclined, their direction 
passing through the origin. Ifthe ring rotated in the period 
of its mean radius, a glance at the figure shows that the lines 
would practically be continuations of the planetary lines.. Such 
an aspeet of the lines as this would be recognisable on the 
photographs at a glance. 

It will be seen from the foregoing considerations that the 
photographs prove not only that the velocity ofthe inner edge of 
Saturn’s ring exceeds the velocity of the outer edge, but that, 
within the limits of error of the method, the relative velocities at 
ditferent parts are such as to satisfy Kepler's third law. 

Besides (1) the proof of the meteoric constitution of the rings, 
explained above, each line of the photographs gives (2) the 
period of rotation of the planet, (3) the mean period of the rings, 
(4) the motion of the whole system in the line of sight. Prof. 
Keeler has measured a number of ines on each plate, and com- 
pared the results with the computed values of the corresponding 
quantities. 

The results for (2) and (3) from both photographs are : 


(2) Velocity of limb = 10°3 + oy kilometres, 
(3) Mean velocity ofring = 18°0 + 0°3 kilometres ; 


the computed yalues being 10‘29 and 18°78 kilometres respec- 
uvely. 

Prof. Keeler has not yet determined from his photographs the 
motion of the whole system in the line of sight.” 


CNIVERSITY AND EDUCATIONAL 
INTELL EIN GL, 


Campripce.—Mr. VT. J. 1. Bromwich, Scholar of St. John’s 
College, is the Senior Wrangler of the year. There are thirty 
Wranglers, of whom St. John’s furnishes ten, and Trinity six. 
One lady only is among thesWranglers, namely Miss N. wv. LL. 
Thring, of Newnham, who is placed twenty-third in the list. 

The Tyson Medal for Astronomy is awarded to Mr. A. VG. 
Campbell, of Vrinity. 

sir Edward Maunde Thompson, K.C.1B., has been appointed 
the first Sandars Reader in Bibliography for the year 1895-6. 
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The Board of Managers of the Arnold Gerstenberg Student- 
ship give notice that a Studentship on this Foundation will be 
offered for competition in (896. The competition will be open 
to men and women who have obtained honours in VPart I. or 
Part Il. of the Natural Sciences Tripos, and whose first term of 
residence was not earlier than the Michaelmas term of 18909. 
The Studentship will be awarded to the writer of the best essay 
on one of the six subjects printed below. ‘The essays must be 
sent hefore October 1, 1896, to Dr. Sidgwick, Newnham College, 
Cambridge. The Studentship will be of the value of nearly 
£90, It will be tenable for one year only, but subject to no 
conditions of tenure. 

Subjects -—~‘* A statement of the phrysicist’s ‘working con- 
ceptions’ of Matter and Motion, together with a discussion of 
the philosophical questions to which they give rise.” ** A criti- 
cism of the diverse views that have prevailed from the time of 
Newton onwards asto the conceivability or otherwise of -lcfzo 2 
distans.” ** \ critical examination of the doctrines of J. S. Mill 
concerning the ground of Induction and the Methods of Inductive 
Inquiry.” ‘* The limits and relations of mechanical and teleo- 
logical explanations of natural phenomena.” ‘* A brief historical 
account and a critical examination of the views which make the 
phenomena of life dependent on the existence of a special vital 
principle.” ‘* Natural Selection considered as a special example 
of the general principle of Evolution.” 


WITH the view of encouraging University Extension students 
to take up systematic courses of study, the Local I-xaminations 
and Lectures Syndics have remodelled their scheme of Local 
Lectures Certificates, and have made several other changes of 
importance. The certificates are now arranged so as to form 
successive steps in a ladder of continuous work, beginning with 
the Terminal Certificate for one term’s work passing through 
the Sessional Certificate for a year’s work to the Vice-Chancel- 
lor’s Certificate of Systematic Study for four years’ work. There 
is also an Affiliation Certificate obtainable only at centres 
affiliated to the University. This certificate is accepted by the 
Education Department as qualifying a person to be recognised 
as an assistant teacher. his system 1s thus adapted to the 
needs of persons who merely clesire a general acquaintance with 
the subjects taught, as well as to students who are anxious to 
make a more thorough study of them. 


Tue Technical Iducation Board of the London County 
Council will proceed in July next to award five of its valuable 
Senior County Scholarships. These scholarships, which are 
reserved asa rmle for young men and women under nineteen 
years of age, are intended to enable promising and deserving 
students, who would otherwise be unable to afford the expense, 
to go through a three years’ course at a University or at a 
Technical Institute of University rank. hey are limited to 
those candidates whose parents are in receipt of not more than 
£400a year. The scholarships not only give free tuition, but 
also a money payment of £60 during each of the years that the 
scholarship is tenable, ‘They are primarily intended to encour- 
age the pursuit of some branch of science, art, or technology, 
but they may also be awarded for the promotion of studies in 
modern languages or other branches of education. In making 
the award, the Board takes mainly into account the record of 
each candidate’s past career and distinctions, and the evidence 
as to ability, industry, and good character which the candidate 
isable to supply. At the same time it reserves the right to 
apply any examination test that it may think fit. Full particu- 
lars may be obtained from the Secretary of the Board, at 13 
Spring Gardens, 5.W. Candidates should send in their names 
not later than June 29. 


Tith summer assembly ot the National THome-Reading Union 
will be held at Leamington Spa, from Saturday, June 29, ta 
Monday, July $0 Lectures will be given by Major Leonard 
Darwin, M.I, ont Phe National and International Advantages 
of the Study of Geography “: Sir Robert Ball, on ‘* Comets” ; 
Mr. 11. Vale Oldham, on ‘¢ The Discovery of America”; Mr. 
ip Iss Slory von “The Geolseyeotsthesistricl same lire 1°. 
Scott E}iot, on “ Interesting Problems in Botany, suggested by 
the Flora of the Distriet.” There will also be a conference on 
“The Wider Education,” at which the chair will be taken by 
Dr. Hill, Master of Downing College, Cambridge. Addresses 
will be given by Miss Mondy, Dr. R. 1D. Roberts, a represent- 
ative of the Oxford Delegacy tor University Extension, Mr. T. 
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2 Worstall Me. J. I. Flower (Secretary Reereative Evening 
Schools Associauion}, and other speakers. Excursions will he 

ade to a number of places in the district, and Profs. W, Ridge- 
way and T. MeKenny Hughes, Mr. J. G. Marr. Mr. Seott Elliot. 
nd others, will accompany the exeursions for the purpose of ex- 
plaining the archology, geology, and botany of the places 
sisited. 


Mr. C. J. Fokri, Mathematic.) Master at Rolton Grammar 
School, has been appointed Teeturer in) Mathematics at the 
Viymeuth Technical Schools. 


Ttt textile department of the Vorkshire College at Leeds has 

st been added to by the opening of a museum which ts to con- 
tin a complete collection ot woven samples and models of 
weaving machinery. Vhe buikling has cost the Clothworkers’ 
Company £3000, and they will, te the extent of £1200, 
defray the cost of equipping the museum. ‘The opening cere- 
mony was performed by Mi. Sidney Wilson, Master of the 
Clothworkers, assisted by Mr. |. E. Horne, his senior warden, 
and other members and officials, “Twenty years ave the Cloth- 
werkers established the textile department of the college at 
the cost of £34,0c0, and they make an annual grant to it 
wt £2500. 


SOCIETIES AND) ACADEMIES, 
Lon pon. 


Chemical Society, May to. Mr. A. G. Vernon Harcourt, 
President, in the chair.~ The tollowing papers were read : 
Kieldahl’s method for the determination of nitrogen, by 1. 
Dyer, The author describes an exhaustive series of experiments 
made with the various moditications of Kjeldahl's process in 
vider to ascertain their applicability to organic nitrogen com- 
pounds of different types. Note on liquation in crystalline 
standard gold, by VT. K. Rose. Ureparation of the active lactic 
acids, and the rotation of their metallic salts in soludion, by T. 
Purdie and f. W. Walker. he optical activity of the metallic 
Inclates am aqueous solution is in the opposite sense to that of 
the active acid from which they are derived ; cryoscopic deter- 
minations made with the lithium and strontium lactates show 
that the racemic form is resolved into the two active ones in 
aqueous solution, — Derivatives of succinyl and phthaly] dithio- 
carbimides, by A. E. Dixon and 1.1. Doran. On heating suc- 
cinyl or phthalyl chlorides with lead thiocyanate and dry benzene, 
succinyl or phihalyl dithiocarbunide, respectively, is furmed ; a 
number of derivatives of these two substances are described. 
The action of nitrous acid on dibromaniline, Cally BrBr Nil, = 
1° 4:2, by KR. Meldola and b. Kk. Andrews.  ‘Vhe authors were 
unsuccessful in preparing a diazoxide from dibromaniline under 
the conditions which yield these compounds in the naphthalene 
series; in the present case adtizoumido-derivative, Cyl lg Bra. No. 
NILCVE Tir. was obtained. \ new modification of benzilosa- 
gone, by TL. Ingleand 1. U1. Manon, The unstable a-benzilosazone, 
rorresponding tothe known 8 isomeride, is obtained, together 
with chbenzaldiphenylhydrotetrazone by the action of iedine on a 
neasture of benzalphenylhydrazone and sodium ethonide. 
Athnity of weak bases, by f. Walker and Ee. Aston. Substitu- 
tia derivatives of urea and thiourea, by -\. 1. Dison. The 
properties of a nuinber of substituted ureas are described. Nate 
en seme reactions of ammonium salts, by W. KR. EE. Hodykinson 
wd SN. 7. Bellairs. Fused anmonium nitrate and sulphate are 
readily attacked by many metals with evolution of ammonia ; 
ter preducts, such as hydrogen and sulphites, also result in 
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Zoological Society, Way 26. Licut. Colonel Tl. 1. 


toodwin Nusten, PRLS. Vie co Vresident, me the chair, Dr, Re 
Bosdler Shirpe gavean account of the ornithological collection 


mide oy Dr, Donaldsea South dering his re cnt ¢xpedition inte 
semehbow and Gallakend.  “Vhe present series contained about 
Seay seer Ih, which were telerred to pS speeles. Conf these 
wily) wer: considered te be new te science. Mr. G. A. 


Beulonger, POLS, read at aynopars of the genera anil species of 
voehtl batrichiins, «ad gare a description of a new genus and 


pee’ propo ed tole called Md dé phraittatig.  Vicut.<Colonel 
TL FL. Cedwire Aosta, POR.S.. read a lst ef the land-mellises 
of the Medanen and Nicobar gronmps of islands in the Bay of 


Bengal and gave descrptrins of some new species, together 
witha complete Account ad Che distrrbution of all the species 10 
Ge various lands of these two geotps.  \ commutication was 
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read from Dr, J. Anderson, F.R.S.. containing the description 
of a new species of hedgehog from Somaliland, which he pro- 
posed to name L£rrnaceus sefatert.~ \ communication from Mr, 
kK. Lydekker contained notes on the structure and habits ef the 
sea-otter (Aatav /utrfs).- communication was read from Dr. 
B.C. A. Windle containing remarks on some double malform- 
ations observed amongst fishes. — Mr. F. E. Beddard, F.RS., 
read a paper on the visceral and muscular anatomy of C7y‘ffo- 
frocta, dealing chietly with the brain, alimentary canal, and 
museles of this carnivore, 


Geological Society, May 22. Dr. Ilenry Woodward, 
VAR.S., President, in the chair.—On a human skull and limb. 
hones found in the pakevolithic terrace-gravels at Galley 11H, 
Kent, by KE. 1. Newton, PR.S. A human skull with lower 
jaw and parts of the limb-bones were obtained by Mr. BR. 
EMiott from the high-terrace gravels at Galley Hill, in which 
numerous pakvolithic implements have been found. ‘Yhe skull 
i> extremely long and narrow, its breadth-indes being about 64, 
it is hyperdolichocephalie ; it is Wkewise much depressed, having 
a height-index of about 67. The small estent of the cranium in 
both height and width shows that it has undergone little or no 
post-mortem compresston, although it has become somewhat 
twisted in drying. The supraciliary ridges are large. the fore- 
head somewhat receding, the probole prominent, and the occiput 
Hattened below. Alb the chief sutures are obliterated. Three 
lower molars and two premolars are in place and are well worn, 
the three molars being as nearly as possible equal in size. The 
limb-bones indicate an individual about 5 tt. 1 in. in height. 
These remains were compared with the fossil human relies which 
have been found in Britain and on the continent of Europe, as 
well as with the dolichocephalic races now living, and their 
to the “Spy. ‘ River-bed," ** Rong-barrow,” 
** Eskimo,” and other types were pointed out. The gravels, in 
which these human bones were found, overhe the chalk ata 
height of about 90 feet above the Thames, and are about 10 feet 
thick. They form part of the high-terrace gravels extending 
from Dartford Heath to Northtleet, and their palvolithic age 1s 
shown by the numerous tnplements which have been found in 
them, as well as by the mammalian remains which have been met 
with in similar beds near by, although not at Galley Tull. The 
human bones were seen ra site: by Mr. R. Eliott and Mr. 
Matthew Heys, both of whom speak positively as to the undis- 
(urbed condition of the 8 feet ef gravel which overlay the bones 
when discovered, — Geo ogical notes of a journey round the coast 
of Norway and into Neothern Russia, by G. S. Boulger. The 
author accompanied the Jackson-Marmsworth Polar Expedition 
as faras Archangel, and returned by way of the River Dvina. 
His observations relate mainly to four points : the origin of the 
foliation of the Norwegian gneiss; the question of raised 
beaches on the north-western coast of Norway ; the boulders 
and beulder-formation of Nouthern Russia; and the Trias 
of the Dvina valley. Between Christiansand and Troms the 
author was struck with the wide-sweeping folds of the foliation- 
planes of the gneissose rocks, which appeared to him more readily 
explicable on a theory of dynamo-metamorphism of rocks origin- 
ally in part igaeous, than by any process of diagenesis. He 
noted that the terraces observed in the transverse Gords would be 
perfectly explained by the formation ef ice-dammed lakes, 
though the terraces of the Gulfof Onega seemed less dubious 
raised beaches than those of the north west of Norway. Tle 
confirmed the views of previous writers that many of the boulders 
of the boulder-formation of Northery Russia were of Seandi- 
navian ongm., The beds on the Dvina consist of sands and 
loams, often coloured red, with bands of alabaster and anhydrite, 
Vhe Strata are horizontal or inelined at a low angle. North of 
Ustyug Veliki the strata are make Las ermian on the Russia 
maps, and these to the south as Trias, but the author saw no 
perceptible break in the succession, On some Koruninifera of 
Rhetic Age, from Wedmere in Somerset, by Miederich Chap- 
man. “Vhe auther has es.mined six samples of clays and lime- 
stones collected] from a quarry south-east of the village of 
Wedmore, which bas yielded) Megalosaurian remains, The 
microscopical details of the various clay-washings were given, 
tod the great abundance of some forms of the accrvuline fora- 
miniler SfacAer was noticed. Ina compurison made with the 
foraminiferal fun of the older and younger rocks respectively, 
the Rhetie fama shows marked atfinities with both the Upper 
Baleozoic and the Liassie facies. “Twenty-six species of fora- 
minilera, chichy of arenaceous types, were described, nine of 
which are new forins. 
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Paris. 

Academy of Sciences, June 4. © M. Loewy in the chair. 
Notice on the works of M. Neumann, by M. J. Bertrand. 
Franz Neumann, correspondent of the Geometry Section, died , 
at Konigsberg on May 23 last. He will be chiefly remembered 
by his great memoir ‘*On the theory of undulations.” in 
which he considers luminous vibrations as occurring in the plane 
of polarisation, Ilis great mathematical ability was especially 
shown hy the general formule in which he expressed the results 
of Faraday's discoveries and T.enz’s rules. ~ Volume of salts in 
their aqueous solutions, by M. Lecoy de Boisbaudran. The 
author compares the dilatometer and pyhnometer methods, and 
deseribes a special form of dilatometer used in this work. ~ A 
contribution to the study of the acetyleyanacetic esters of the | 
veneral formula, 
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hy M.A. Haller. A projected Swedish exploration of Tierra 
del Fuego, by M. Daubree. The Swedish Government is abont 
to send out an expedition of three persons to explere the un- 
known parts of Tierra del Fuego, and the Argentine Govern- 
ment willassist by conveying the members of the exploring party 
to their destination and finding attendants. MAI. Nordenskiold, 
Dusen, and Ohlin will arrive at Buenos Ayres in September, 
and hope, during the Antarctic summer, to explore those parts 
of the island unvisited hy the French expedition of t8$2-1883. 
They aim particularly at gathering material for a comparison of 
the southern island with Northern Murope; for instance, the 
quaternary rocks of Tierra del Iuego will be compared 
with rocks of the same age in the boreal continents. 
Keport on the project of a balloon expedition to the 
Polar regions, by M. J. uA. Andrée (Committee: MM. Faye, 
Daubree, Blanchard). It is reported that the conditions for 
the success of such an expedition have been fully considered, 
the funds necessary have been raised, and the expedition will 
set out from Spitzbergen in July of the coming year. The con- 
ditions formulated by M. Andrée are: (1) The balloon imust 
have an ascensional power sufficient to carry three persons, all 
the necessary instruments, food for four months, arms, a boat 
transformable into a sledge, and the ballast. in all about 3000 
Kalograms. (2) The balloon must have the quality of impermea- 
hihty to such an extent that it can remain thirty days in the air. 
(3) Tt must be (o a certain extent dirigable.— Memoirs pre- 
sented : By M. uA. Lucas, on the centrifugal and centripetal 
forces and on a new value of gs by M. Bonoal, an alcoholi- + 
meter allowing the simultaneous estimation of aleohol and 
extract in wines. —Observations of Charlots’ planct BN, made 
with the Coudé equatorial at Algiers Observatory, by MM. 
Kainhaud and Sy.~ On the movement of a plane figure in its 
plane, hy MP. A. Pellet. -Ona category of groups of substitutions 
asseciated with groups of which the order equals the degree, by M. 
Kt. Levavasseur. On the density of helium (a letter from M. Cleve 
to M. Berthelot), (See Notes.) On the reduction of nitrous oxide 
hy metals in presence of water, by MM. Paul Sabatier and ]. B. 
Senderens. The results fully confirm those formerly obtained. 
Dissolved nitrous oxide is redueed to the state of nitrogen 
hy magnesium, zinc, iron, and even cadmium, with the 
smiutitancous formation of a little ammonia. leat of forma- 
Hien of sortium acctylide, by M. de lForcrand.~ On phthalyl 
and phthalide, by M. Paul Rivals. —Conducti- 
hility of some B-ketonic esters, by M. J. Guinehant. The 
sondiam salts of the cyanomethinic acids behave quite nonnally 
with regard to conductibility. These acids, ay well as acetyl- 
acetone, obvy Ostwald’s law (K = const.) as far as can be expected 
With compounds containing an acid group and an ether function, 
Their chemical affinity deduced from thermochemical data agrees 
well with that obtained from their conductibilities. The values 
ef K tar homologous acids diminish as the molecular weight 
Increases. Mstimation of volatile acids in wines, by M. FE. 
Gureker. Considerations on the chemical phenomena of ossiti- 
cation, by M.C. Chabrie, On the flora of the coal deposits of 
Xsia Minor, and the presence in this flora of the genus Péy//o- 
thet, by Mo R. Zeiller.—On the chlorosis of American vines 
and its treatment by sulphuric acid, by MM. Gastine and 
Degrully. ‘The authors find treatment by ferrous sulphate and ‘ 
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/ Onlium albicans, a general pathogenic agent. 


by sulphuric acid to yield identical results ; it is concluded that 
the sulphuric acid is the active agent in overcoming chlorosis. 
Pathogeny of 
morbid disorders, by MM. Charrin and Ostrowsky. In conclu- 
sion, the study of the general disease which determines inocula- 
tion by Qed albfcans reveals a series of processes peculiar te 
this fungus, Comparing these processes with those due te 
bacteria, some analogies, but more differences, are observed. 


BERLtn. 


Physiological Society, May 3. Prof. 11. Munk, Vresident, 
in the chair. —.\fter the President had dwelt on the loss physio- 
logy had suffered by the death of Prof. Ludwig, Prof. 1. Munk 
spoke on Kjeldahl’s method for determining nitrogen in organic 
substances as compared with Dumas method, The former has 
largely supplanted the latter owing to the greater ease with which 
it may be carried cut, but some chemists have found it les. 
accurate than that of Dumas, notably when applied to casein. 
The speaker had recently repeated the analysis, and found the 
above statement confirmed as long as he used oxide of copper 
in Kjeklahls process. But when he used oxide of mercury 
(Wilfarth) or potassium bichromate (Kniger), the (wo methods 
gave identical results for the nitrogen. Tle had also found 
Kjeldahl’s method applicable to nitrogenous compounds with 
closed rings, such as pyridin, chinolin, &c. Prof. Gad developed 
Kick’s hypothesis as to the two-fold nature of the chemical 
processes taking place in a contracting muscle, « hypothesis ty 
which he gave his support on the basis of his experiments made 
together with TIleymans (see NATURE, vol. xl. p. 288), on the 
influence of temperature on muscular contraction. He described 
several experiments on the production of heat in muscles con- 
tracting isotonically and isometrically, which can be most readily 
explained on the basis of Fick's hypothesis of (wo mutually 
interfering chemical processes. 

May 17.— Wrof. th Munk, President, in the chair.—Dr. 
W. Cowl spoke on the action of diaphragms in microscopes, aad 
explained a general improvement he had obtained by applying 
an iris-diaphragm to the ocular, capable of regulation from the 
outside. —Dr. Thierfelder gave an account of experiments made 
with Dr. Nutan on guinea-pigs. 


Physical Society, May 10.—Prof. von Bezold, President, 
in the chair, .\fter election of officers, Prof. Konig spoke on 
experiments made in conjunction with Dr. Rubens on the dis- 
tribution of energy in the spectrum of a triplex burner. The 
methods employed made it possible to measure the energy by 
means of a bolometer between W.L. Soox to W.L, 420 @. 
and at the same time to measure the intensity of the light at 
the same part of the spectrum by means of a Lummer photo- 
meter. Ile dealt in great detail with the correction which is 
neccssary on account of the fact that diffused tight acts on the 
bolometer in addition to that af cach giveo wave-length. The 
curve of energy thus obtained was su steep that it could only be 
recorded by logarithms; the energy of the extreme red was 
more than a thousand times as great as that of the blue. By 
comparing the relative intensitics of the rays of a normal amyl- 
acctate fame with that of the above burner, the distribution of 
energy in the amylacetate flame was deduced by calculation, and 
in this case also the curve was very steep: the cnergy of the red 
end being 300 times that of the blue. The curve for the spec- 
trum of the cloudless sky ascended from the red towards the 
blue cud, whereas it was nearly horizontal fer the light from a 
cloud. Prof. Neesen exhibited two antumatic mercurial air- 
pumps. 

May 24.-—Prof. du Bois Reymond, President, in the chair. 
Prof. Neesen described an automatic mercurial valve added ta 
his automatic pumps. Prof. von Bezold spoke on a theory of 
terrestrial magnetism, based on the construction of the tsonomalts 
of terrestrial magnetic potentials. Tle explained the methods 
by which he had calculated the isonomals, and discussed the 
results observable on a chart of the same for the year 1880. 
Yhe mean values of magnetic potential are simple functions of 
geagraphical latitude, and the isonomals have both their poles in 
the southern hemisphere. The determination of the potential 
and the construction ef the lines of equilibrium is far simpler 
by Prof. von Bezald’s method than by the employment of 
Gauss's formul., and will make it possible to attack a whole 
series of important problems concerning terrestrial magnetism. 
As soon as isonomal charts have been constructed for different 
periods it will be possible to draw conclusions as to the causes of 
magnetic disturbances. 


NEW Sot ru WALES. 


Linnean Society, \pril 24. Vhe President. Mr. Henry 
ieane. in the chair. Description of a fly-cateher, presumably 
new. ta OC. We te Vis. mM hanie elrees dreads was proposed for 
a fly-catteher ‘imi Cape York, with the lower surface entirely 
white in the inale. oehrentts ia band on the lower throat in the 
female. andl with white lores in both sexes. On the specific 
entity ot the Teripatus, hitherto supposed to be 2. euckarté, 
Sanger. Uy J. J. Fletcher. Tt was shown by a translation of 
Sanger’s paper () 1 Russian) descriptive of the \ustralian Peripatus, 
that 7. ar goad. Dendy. is a synonym of 7. lencharti, Various 
consieraty m+ Ore ‘the fallow ing classification of .\ustralian 
Peripatus: Jirierie fa carte, mang, -\ustralian Peripatus 
with’ Ty) gan 15 pairs of walki g legs: without or with an 
Aecessory tooth wt the base of the fang of the outer jaw blade, 
er with several three in one case, indications of even mare in 
anvthers. Males with a pair of (accessory genital) pores between 
the gemtal papilla and the anus; with a white tubercle on each 
beg af the first: pair only. or ef the last: pair only. or of all or 


only some vf the pairs with the exception of the first. (1) 2”. 
tdbearti, mang., var. pha (PP. leukartl, Sane: 2. m- 
roth. Dendy. With by patrs of walking legs: no accessory 


tooth; New South Wales, Victoria, shasinannut (2) 2. leuckarte, 
sang.. var. @ Af tad, With 15 pairs of walking legs: no 
accessory Cth: West \ustralia (Mr 4. Me Leak (3) 
2. dteetrn. sang... var creataldts (Po leuckarti, Sang.) 
With 15 pairs of walking legs i with one or more acces- 
sory teeth: visiparous;  (ucensland, New South Wales. 
14) The Victorian Denpatus described by Dr. Dendy as 7% 
ertpari’, Nictona aad Vasmania (probably for a specimen in 
the Macleay Museum). 9 Deseription of Poripates ortparis, hy 
Dr. \. Dends. In the light of knowledge gained from the 
translavion of Sangers deseription of 2. fuckerés, already re- 
ferred!) too and the consequent necessary revision of the nomen- 
elature at present in use. the author dealt at length with the 
larger Vi torian Peripatus, which he proposed to call 2. era parity. 

Notes on the sub-family Ara. Apicediee, with descriptions of 
new species. by W. W. Proguatt. This paper comprised notes 
ipa) the classification and systematic position of the gall 
Making Coccids. some corrections in the earlier descriptions of 
bra hyosie The ratoet vwyether with descriptions ef three new 
spe tes proposed to be called &. dipvacsformrs, By sessttts, and 
Aor vtfermt. Onalk Bese LEY (Frreonorhina fasctatr) with 
abnormal pectoral fins, hy J. Til. ~The specimen observed, 
a young male 20°09 cm, long, Biel a striking appearance by 
reason ed the anterior portion of each pectoral fin’ being 
sep@rater! from the head by a wide and deep notch. The sig- 
sit ence af the abnormality was discussed at some length. 


VAIS TERM. 


Royal Academy of Sciences, April 18.0 Prof. Van de 
Sande Bakhuyzen onthe chai, Prof MiveGilkivry gave a sketch 
mf two auethods eniployed la hin te detect the adulteration of 
better 1 less than ane percent. ofoleo- margarine or with oils, 
Pref. Pokclharmgg read a paper on the objections raised against 
fs stew as te the nature at the tibring ferment. viz. that it is a 
emp nd ef nucleapretcid and linte, more particularly on the 
elections broweht forward by Halliburton. who. by his tmpeortant 
ane catensive investanitions, bas cantrbuted sa mach our 
Kevosdedsee an this departyient. The author jad teund (1) that 
artiteial firing ferment, prepared by treating nucleaproteid first 
wll dune swater amd then with earbenie acid, became only partly 

like by boa kept vader aleohed for a) fony time, Whereas 


to 


tregte lin the same iutcras Schmidt's ferment, it yielded 
crlul tihrnie pdastie solution: (2) that magaresiim sulpha ¢ 
vt inl Wequidl, not fer want of nucleoproterdl, but be 
th Wet Caras eneth calcium salts, The miignesiam 
Jreweotel the combination of meedeoproterdt and lime ; 
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of a dimensions is 22-1. Prof. Kamerlingh Onnes communi- 
cated the results of investigations by Mr. A, Lebret inthe Leyden 
laboratery : (1) compensation methed of the observation of 
Hall's efect : (2) on the dissymmetry of Hall's effect in bismuth 
when the directions of the magnetic field are opposite to each 


other. In every plate there are two perpendicular directions of 
great importance. The primary electrodes heing attached in 
accordance with these directions, there is no dissymmetry. 


When they are attached in a direction making an angle @ al 
one of them. the Flall effect is given by IT44(K,- K,) sin 2a. 
It is explained hy a difference between the variations of resist- 
ance through magnetisation Ky and Ky in two perpendicular 
directions. 
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John Dalton and the Kise of Modern Chemistry. By Sir 
Wentyetesioscoc IDC LL.D, ERS. Century 
Science Series. Pp. 212, (London; Cassell and 
Company, Ltd., 1895.) 

a © have read through this little book from beginning 
to end with a great deal of pleasure. It tells the 

story of a life which has already been told more than 

once, but it tells it in a pleasant style, while at the same 
time itis fairly complete and, what is equally important 
in these days, not too long. 

John Palton was born at Eaglesfield, near Cocker- 
mouth in Cumberland, in 1766, about September 6; but 
as no register containing a record of his birth has 
been found, the exact date is not known. John is 
supposed to have been the second son of his parents, 
Joseph and Deborah Dalton, but, for the same reason, this 
statement cannot now be vernfied. According to his own 
account he attended the village schools in the neighbour- 
hood, and was fortunate in attracting the notice of Mr. 
Iehihu Robinson, a Quaker like his parents ; but while 
Joseph Dalton was but a humble hand-loom weaver, 
Kobinson was a man of independent means and con- 
siderable seicntifie ability. Under the influence of Mr. 
Robinson, John made such progress, especially in mathe- 
matics, that at the age of twelve he set up school teaching 
on his own account. When he was about fifteen he left 
his native place, in order to join his elder brother Jonathan 
in the conduct of a school at Kendal. Four years later, 
in 1755, George Bewley, the proprictor of the schov! 
retired trom the management, and John became his 
brothers partner. .\ quaint card, reproduced photo- 
graphically in the beok, announced to their friends and 
the public that youth would be “carefully instructed in 


English, Latin, Greek, and French, also writing, arith- | 


metic, merehants’ accompts, and the mathemaiics.” 

Ail this time John was diligently occupied in self 
improvement. lis active mind, however, coukd not be 
contented with mere acquisition of knowledge, and we 
tind that his first attempts at scientific investigations were 
made here. Meteorological observations occupied him 
in the first instance, and the requisite barometers and 
thermometers were made with his own hands. This was 
the beginning of the long series of daily observations 
which were continued without a break until the evening 
before his death in 1844. 

In 1793 Dalton left Kendal for Manchester, having 
undertaken for the modest stipend of {£80 a year to 
teach mathematics, mechanics, geometry, book-keeping, 
natural philosophy, and chemistry, and we are told that 
in t7y4 he had twenty-four students in these subjects. 
In this position of college tutor Dalton remained six 


years, and then resiyned his post in order to obtain time | 
for his researches, supporting himself by private tuition. | 


When he left the college, he lived first in a house in 
Fautkner Street, then with John Cockbain, a member of 
the Society of Friends ; but, after a time, joined the 
family of the Rev. William Johns, with whom he remained 
nearly thirty years, It was here that his most important 
: ee ee 
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original work in physics and chemistry was accomplished, 
here he brought out his system of chemical philosophy, 
and here he attained to that celebrity which brought him 
honours from abroad, as well as the friendship of the 
most distinguished of his own countrymen. 

To the pages of the book we must refer our readers for 
many of the details of Dalton’s subsequent career : how he 
delivered courses of lectures in Edinburgh and Glasgow 
(1807), and twice at the Royal Institution in Albemarle 
Street (1803-4 and 1809-10); how he was made a cor- 
responding member of the French Academy of Sciences 
(1816), and a Fellow of the Royal Society (1822) ; how he 
visited Paris (1822., and subsequently, after the death 
of Davy, was elected a Foreign Associate of the 
Academy (1830); how he received honorary degrees 
from many universities, among the rest, from Oxford. 
(1832); and, tinally, was assigned a pension out of the 
funds of the Civil List by King William the Fourth, 

Dalton died on July 27, 1844. Since 1837, when he 
had a paralytic stroke, his vigour had very seriously 
declined; and of this decline it is obvious that he 
was conscious. Old people are usually parsimonious, 
especially if in their younger days they have been obliged 
to practise economy. Dalton was no exception to this, 
and an amusing account, which will not bear condensa- 
tion, is given of a transaction of his with Dr. Lyon 
Playfair, in January 1844, only a few months before his 
death. 

Dalton seems to have been a great smoker. 
letter quoted on p. 166, he says ‘January to, 1804); 


Ina 


“T was introduced to Mr. Davy, who has rooms adjoin- 
ing mine in the Royal Institution. He is a very agreeable 
and intelligent young man, and we have interesting 
conversations nan evening. The principal failing in his 
character is that he docs not smoke.” 

Wrapt as he was from early youth in his scientific and 
plnlosephical pursuits, it is perhaps not surprising that he 
should have declared that his head was “too full of 
triangles, chemical processes, and electrical experiments, 
&e., to think much of marriage.” Nevertheless, it appears 
that the Quaker philosopher had at least one or two 
affairs of the heart, and even when past the age of giddy 
youth he seems to have been accessible to the charm of 
female beauty; for in a letter in which he describes ‘the 
belles of New Bond Street,” he admits that he is “ more 
taken up with their faces than their dresses,” and ends 
with the remark, *1 do not know how it happens, but 1} 
fancy pretty women look well anyhow.” 

Ievery one has heard of Dalton’s peculiarities of vision. 
It seems remarkable that he should have grown to man- 
hood without becoming aware of bis defect, but it appears 
that it was not till about the age of six-and-twenty that he 
found out that his notions of green and red were different 
from those of other people. This evidently caused him 
at first a good deal of perplexity, and brought down a 
certain amount of * chaff,” for he writes to is old friend 
Elihu Robinson, that “the young women tell me they 
will never suffer me to yo ifto the gallery of the meeting - 
house with a gree coat: and 1 tell them T have no 
objection to their going in with me in a erZyzson (that is, 
dark drab) gown.” Dalton had a notion that his defect of 
vision was duc to the existence of a coloured medium in 
one of the humours of the eye. It is almost needless to 
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savy that this was a mistake, and that the fact has now | design and construction of the necessary machinery 


long been recognised that many persons are unable to 
distinguish red and green, though the true physialogical 
explanation is still unknown. 

We must now tum to a brief consideration of the chief 
subject of Dalton’s scientific investigations. 1n connection 
with the Instory of the evolution of the atomic theory, 
Sir Henry Roscoe has been so fortunate as to make an 
interesting discovery. .\mong the “ Dalton Papers” in 
the possession of the Manchester Literary and Philo- 
>ophical Society, he has found the manuscript notes pre- 
pared by Dalton for the course of lectures delivered at 
the Royal Institution in the winter of 1So9g-10. In these 
notes he gives an account of the train of thought which 
led him to adopt the atomic hypothesis for the explanation 
of chemical phenomena. Contrary to the commonly re- 
ceived account, which appears to have originated with a 
statement by Dr, Thomas Thomson in his ** History of 
Chemistry.” the atomic theory did not first occur to him 


during his investigation of olefiant pas and carburetted | 


hydrozen gas. From the newly-discovered manuscript it 
appears that Dalton’s atomistic ideas arose in the course 
of his study of the atmospherc, and in speculating as to 
how a mixture of two or more elastic fluids could con- 
stitute a homogeneous mass A reader of his ** Chemical 
Vhilosophy ~ would perceive how thoroughly he was im- 
bued with the Newtonian doctrine of particles. and in 
Henrys * Life® this 1s clearly pointed out. 

By whatever process Dalton arrived at the adoption 
of the atomic hypothesis, it is certain that his great 
ment consisted in the applicauen of a commonly 
accepted sce * Chemical Philosophy,” parti. p. 141. but 
vapucly conceived, notion to the caxplanation of che- 
mical phenomena. It was “for the development of the 
chemical theory of definite proportions, usually called the 
“Atomic Theory,” more especially, that he received the 
rst awarded Royal Medal in 1826, This is the point 
upon which cmphasis was particularly placed by the 
president, Sir Humphry Davy. in presenting the medal. 

In the course of reading this little book we have met with 
only one passage which seems to require correction. The 
tatement p. 153 that “preat achievement was 
that be was the first to introduce the idea of quantity inte 
chemistry “as not only erroncous but is inconsistent with 


’ 


Dalton’s 


the writers own test, which on p. bot contams a reference 
to the names of Wenzel and Richter. 

We shall look forward with pleasure ta the other 
volumes of the scrics, N\eaet\ce lis 
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naturally follows. Continental engineers are in advance 
of us in this matter, they having long studied the preblem 
successfully. This difference, however, is rapidly dis- 
appearing, and will be greatly assisted by the tssue of 
this work. 

The author has consulted to a greater or less extent 
many works and publicauons, and appears to have 
brought together much valuable information ; this, com- 
bined with his own experience, makes the work an 
Important one. Historical matter has been purposely 
avoided, as well as descriptions of obsolete forms of motors. 
The author rather jocularly observes in his preface that 
he is sure to be criticised, one way or the other, as to the 
use of mathematics in his work. On the question of the 
free use of mathematical methods we are entirely of his 
opinion, viz. that formula: atford the readiest means of 
accurately stating facts which in the simplest cases can 
only be verbally detined in claborate phraseology, The 
description of the Niagara Falls mstallation is concise and 
to the point. ‘This installation is designed for utilising 
10.200 cubic fect of water per second, with an avaiable 
head of t4o feet, which 1s equivalent, with an assumed 
cfficiency of turbine of 75 per cent, to about 120,000 horse 
power. The turbines were designed by Messrs. Faesch 
and Piccard, of Geneva, and made by the 1.P. Morris Com- 
pany of Philadelphia ; cach of these wheels 1s to develop 
sooo-horse power, with amean head of 136 feet. Other 
interesting descriptions of recent installations arc added, 
but we miss an account of the Worcester Electric Lighting 
Station. This is to be regretted, because the installa- 
tion is an example of a considerable application of 
water-pawer under somewhat adverse conditions, The 
ground covered in this book, both theeretical and 
practical, is of considerable extent. ‘The author handles 
the subject ina sensible manner, and arranges itm such 
a way that the student can have little difficulty in master- 
ing it. For the engineer who looks for theoretical con- 
siderations, there is ample feod tor retlection. The 
descriptions of the yencral theory of various turbines are 
remarkably clear, and are assisted by diagrams and 
woodcuts. Vo those engayed in the design of turbines 
the volume must be invaluable. 


Mr. Bolton's beok on “Motive Powers” is of a very 
different nature, and belongs to that large number of text- 
books written under the impression that a mere stringings 
together of ‘facts, formule, and data“ 1s of service to the 
non-technical reader, “‘Vhe choice of a motor for any 
particular duty, of course, largely depends on various 
circumstances, and these must be considered by a quali- 
fied engineer. Tt is questionable whether any amount of 
study can qualify a non-technical man to make a suitable 
Choice insuch aamatter, “Phe hook, however, contains i 
large store of information suitable for engineers, und it ts 
arranged init way that casy reference is possible, which is 
animportant consideration, “The suthor very properly falls 
foul of the term) “nominal horse power” a uscless term, 
and one very likely to wislead. Tas quite time that steam 
and other engines were sold as representing the available 
power, or * brake horse-power.” Under the head of power 
defined and compared, the author might have been more 
explicit in his definition of the relation letween “the 


watt and the “horse-power "> 746 watts are cqtal to 
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one ¢fecév7cu/ horse-power. In the chapter on the power 
of the wind, there is an interesting description of an 
electrical plant for lighting, which was used in London 
some time ayo, the motive power being a windmill on the 
top of the building. There appears to be an opening for 
this type of motor, The author gives rules and tables for 
their design and construction. 

Water-wheels, turbines, and hydraulic motors generally 
come in for a good deal of notice. The information given 
concerning these motors is very much condensed, but is 
in a useful form, ‘* Molesworth’s Pocket-book ” is quoted 
for rules for the actual construction of turbines ; Kodmers 
hook can be added with advantage. The question of 
labour and attendance has te be carefully considered in 
connection with the adoption of steam-power ; a type of 
motor which, for small powers, is being discarded in favour 
of oil and gas engines. The steam engine, however, has 
points in its favour, simplicity of parts being not the least 
of them. The author gives a table showing relative values 
for heating purposes of various fuels ; this is of value, and 
may prove of use to many steam users. 

Under the heading of liquid fuel, no observations are 
to be found describing “ Holden’s System” for burning 
oil, tar, &c.: this should be added in a future edition. 
An essential feature of this work is a statement of 
the probable cost of the machinery described, thus 
rendering a comparison possible of alternate schemes. 
The condensation of exhaust steain from engines in large 
towns is an important question, because in some cases 
it may become a nuisance. The author describes the 
usual methods in vogue, but omits to mention the 
atmospheric condenser used to condense the steam, 
and so get rid of it. Steam engines of various kinds 


are fully dealt with, including those suitable for 
dynamo driving. Under the latter class we find no 


description of the Willan’s central valve cngine, probably 
the most efficient of any. 1f chapter xxi. is intended to 
include this engine, why not say so? 

The author has much to say on the subject of different 
types of boilers. On page 179 we find a table giving 
the pitch of stays in flat surfaces in locomotive firc-boxes. 
This requires considerable alteration. The pitches given 
for the higher pressures and 3-inch plates are ridiculous ; 
no locomotive builder exceeds 4} inches pitch with copper 
fire boxes. “Vhe usual hydraulic test for boilers is stated 
to be twice the working pressure. This is 50 in many 
cases, and we agree with the author that the borler is 
necdlessly strained. One and a half times the working 
pressure is ample, and is quite sufficient to test the 
workmanship, As to the general essentials for good boiler 
work, given on page 181, we cordially agree, but would 
add that machine flanging should, if possible, be done 
at one heat. 

Much has been said of late about the virtues of the 
tubulous boiler. No doubt its convenience of transport 
Is great, repairs are casily effected, and steam can be 
rapidly raised, The author gives some interesting data 
on these boilers, including the Belleville type now being 
adopted in this country. 

Users of small power motors will be interested in 
Chapter xxa.e¢f seg. These deal with gas and oil engines, 
and contain some interesting information, 
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whole, this hook contains a serviceable collection of data 
on various subjects. The volume should prove of use to 
engineers, who will find in it much information relative 
to motive powers. Noles 


TORAUCTEIES SOME FONSI ETE, 


Diary of a Journey through Mongolia and Tibet in 1891 
and 1892. By William Woodville Rockhill. 8yo. Pp. 
xx. and 4r4. Tlustrations. (Washington : published 
by the Smithsonian Institution, 1894.) 


M R. ROCKHILLis no stranger to the British public; 
| his adinirable work on Tibet—“ The Land of the 
Lamas,” published in 1891—has been widely read, and 
his second great journey, described in the book now 
before us, earned for him the gold medal of the Royal 
Geographical Society, the highest geographical prize in 
the world. The book, as now published. differs from 
“The Land of the Lamas” by being less a piece of 
literature for general reading than a compendious record 
of observations suited for serious students of Central 
Asia. 

Tibet is peculiar amongst the regions of the world by 
possessing almost every possible barrier to discourage the 
would-be explorer. Its physical conditions, lying m the 
centre of the largest continent, raised, though just with- 
out the tropic, into the frigid zone of altitude, composed 
in large part of rainless arid plains, girdled by the most 
stupendous mountains of the earth, conspire with the 
fanatical exclusiveness of its governing body to keep 
the land in seclusion. There have been fewer traveilers 
in Tibet than in almost any other area of the known 
world. In his preface Mr. Rockhill recalls the deeds of 
his predecessors fram Friar Oderic in 1325 tothe Russian, 
French, and British travellers of the last decade. The 
last Europeans to reach the capital city of Lhasa were 
the Lazarist fathers, Huc and Gabet, in 1846. Since 
then the Indian native surveyor, Sarat Chandra Das, 
has succeeded in disguise in making a survey of the 
town, but every European has been successfully stopped 
and turned back at the entrance to Lhasa territory. 
Mr. Rockhill was no more fortunate in evading this 
fate than his predecessors were, or than his successor, 
Miss Annie Taylor, has been; but he was fortunate in 
being able to give ‘an exccllent account of the portions 
of the country which he visited. Mr. Rockhill has the 
almost unique attainment of knowing both the Chinese 
and the Tibetan literary languages perfectly: consequently 
he was able to make his own negotiations with the 
natives, and to obtain information from them at first 
hand. lt is gratifying to find that one result of his 
careful study of Tibet is to vindicate the general truth- 
fulness of the Abbé iluc’s picturesque description of 
the country and the people, which is really responsible 
for such popular knowledge of Tibet as exists in European 
literature, and on which some recent travellers, misled 
by bad interpreters, had cast serious doubts. 

My. Rockhill describes his journey in the form of a 
diary, a form which throws all the details into equal and 
somewhat undue prominence, demanding very careful read- 


‘Yaken as a} ing, and many references to different passages, before the 


Lee 
seneral bearing can be understood. A series of appen- 
dices containing vocabularies of the Salar, and San-Ch‘uan 
Tu-jen languages, a list of the plants met with, compiled 
by Mr. W. Botting Ilemsley, a table of latitudes and 
alutudes, and a few meteorological statistics, in some 
measure makes up for the defects of the diary form. ‘The 
index, which is all-important in a book of this kind, is 
unsatisfactory; the entries are numerous enough, but 
they are not descriptive. Vhe mere facts that snow is 
referred to on twenty-cight specified pages, and sand- 
stone on forty, does not assist the reader in the way a 
well-arranged index should. On the other hand, the ilus- 
trations are excellent, and leave nothing to be desired, 
except indeed that they were more numerous. 

2A map, on the gencrous scale of thirty-two miles to an 
inch, vives details of the route, but it is confined to Mr. 
Rockhill’s own surveys, all outside being left blank. 

Mr. Rockhill left. Pekin in the hope of crossing ‘Tibet 
from north to south, by a road leading to India, without 
touching Lhasa territory. lle accordingly made his way 
through Monyolia, passing by Ordos and Alashan, up 
the valley of the Yellow River to Hsi-ning, and collecting 
the necessary material for a long desert journey, he left 
Lusar (Kumbum on February 17, 1892, passed west- 
ward through the marshes of Tsaidam, and at the 
Naichi Gol, on May 17, turned south-westward with 
wuides who had agreed to take him across the mountains 
to the Vengri-nor. Jt was a severe journey: grass for 
the horses and mules was often scarce ; snow fell at 
midsummer, and herds of wild-yaks and wild-asses were 
the only ling creatures to be seen. 
appeared to be about 17,000 feet, but no glaciers were to 
be scen on any of the mountains. .\t length, on July 6, 
after three days’ travelling without foad, supporting life 
only on tea, the party sighted the tents of the Namru 
Tibetans, about two days’ journcy from the Tengri-nor, 
Here there was safety from starvation, but the tribe 
being under the government of Lhasa, the inevitable 
result followed. The tribe mustercd sixty or cighty 
armed men, and with the utmost courtesy the head men, 
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The snow-line | 


reinforced by officials fram Lhasa, forbade any advance | 


southward. After much talking, Mr. Rockhill secured 
the alternative of returning as he came, or going cast- 
ward to China avd ‘Va-chien-lu, which was reached on 
October 1. By avoiding the high road, Mr. Rockhill 
succecded in surveying a good deal of new country, 
and he made many most interesting observations 
on the people, who in south-castern Vibet are much 
more liberal and cnlightened than in the neighbourhood 
of Lhasa. 

On returning to Shanghai the traveller found that in 
the eleven months since he had Jeft it he had travelled 
feo miles, of which he had surveyed 3400 miles, and 
croeed (9 passes, all more than 14,500 feet above the 
sea Vhree hundred photographs were taken, and be- 
tween three and four hundred cthnological specimens 
collected, ‘The journey was in fact a great and a suc- 
cessful one, though it led to no sensational discaverics ; 
and we bebeve that the work of the American traveller 
from the cast will bear the closest comparison with 
that of the Russian explorers from the north, and the 
British and Indian surveyors from the south. 

Heat Rorertr MILL. 
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VIND AND BODY, 


The Philosophy of Mind; an Essay in the Metaphysics 
of Psychology. By G. TV. Ladd, Professor of Philo- 
sophy in the Yale University. Longmans, Green, 
and Co., 1895.) 


JROF. LADD'S latest book opens with two excellent 
chapters on the connection between psychology and 
the philosophy of mind, which lead one to hope great 
things of the rest of the work. It is refreshing to find an 
author deliver an energetic and effective protest against 
the “water-tight compartment” theory—that science, 
and even the science of psychology, can get on without 
metaphysics—and then turn round and declare in favour 
of a good healthy realism. Tt is a psychological fact 
which is well worth keeping in mind, that we all naturally 
are, and, even in spite of philosophic training, in our 
ordinary life remain, dualistic realists. ‘his ietaphysical 
position is implied in all the language of science; so 
that, in particular, it is well-nigh impossible to interpret 
the results of psycho-physics in any other sense. Tlis 
arguments against the view of consciousness as a mere 
series of passive states, which he attributes to Prof. James, 
are well worthy of attention, and further preat expecta- 
tions will be raised in the mind of the reader by the 
heading of the fifth chapter~ “The consciousness of 
identity, and so-called double consciousness.” lor surely 
it is time that professed psychologists should give up 
ignoring the alleged facts of multiple personality and the 
various phenomena connected with “suppestion” and 
“hypnotism.” Whence are we to learn about the psycho- 
logical import of these things if net from them? But 
the expectation is unfortunately doomed to disappoint- 
ment. After making some show of attacking the question, 
and expressing a pious belicf that “the explanation of 
double-consciousness, when the facts are ascertained and 
the explanation is made, will be found in extension rather 
(han reversal of the principles already known to apply 
to the normal activity of body and mind” p. 168), he 
“feels obliged for the present to maintain a position of 
reserve.” le adinits, indeed, that if an individual should 
alternate from one condition to another, between which no 
actual connection by way of selfconsciousness, memory, 
or thought could be traced (and, presumably, @ fortior7, 
if both conditions should co-cxist and manifest them- 
themselves by different channels, e.g. by speech and 
so-called “automatic” writing), we should have a true 
case of “double Ego.” But he goes on to declare that 
“no such case, so far as the evidence ts as yet sifted 
and understood, has ever occurred.” It cannat be sup- 
posed that a professor of psychology has never come 
across the evidence ; we can, therefore, only suppose 
that he relies upon the efficacy of his saving clause ; for 
such cases have certainly been reported in abundianee, 
though it may be that the evidence with respect to them 
Is not yet thoroughly “sifted and understood.” 

The main thesis of the book, however, is the duality 
of body and mind; or, at Teast, the defence of natural 
dualism against such rival theories as Vrof. Ladd con- 
cenves tobe arrayed against it. Tt may, however, fairly 
be doubted whether any materialist, spiritualist, or 
monist would recognise his own theory among the dum- 
mies which Prof. Ladd puts up to knock down again, 
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He admits, in a note, that it is not likely that any one 
could be found to espouse the cause of what he calls 
materialism. Phe most effective answer he has to 
give to “monistic spiritualism,” that if consistently 
argued out it would lead to solipsism, applies rather 
to idealism than to the animism against which the 
rest of his argument is directed. To his polemic 
against monism it might be objected, as to that against 
materialism, that no one would be found to defend the 
views attacked—at least, surely no one who believed, 
not only in body and mind, but in a third entity also, 
which is neither (even if this entity is “unknown and un- 
knowable”), could call himself a J/ovtis¢, Monism, as 
ordinarily understood, is the view, or hypothesis, that 
the Zréger of conscious states is just the brain, and 
nothing clse, and conversely that consciousness is a 
manifestation or aspect of certain brain activities. No 
third being is required where not even two are postulated. 
The rest of the argument against monism is to the effect 
that the supposed psycho-physical parallelism is not com- 
pletely proven which may be admitted—and even that in 
some cases It can be shown not to exist, a point on which 
Prof. Ladd’s arguments hardly seem conclusive. The 
weakest part of the argument, however, is the implied 
ide, so common in philosophical discussions, that a meta- 
physical theory to be accepted ought to be capable of rigid 
demonstration, instead of being of the nature of an hypo- 
thesis postulated to explain the facts of consciousness, 
which can never be absolutely proved, but may be believed 
in with yreater or less strength of conviction. It is therefore 
ho argument against the monistic hypothesis to say we 
cannot yet, and probably never will be able to, trace the 
psycho-physical parallelism everywhere. 

The most curious thing in the book remains, however, 
tobe told. [nits last pages the author admits not only 
that “this dualism is not the final word,” but that “it must 
undoubtedly be dissolved in some ultimate monistic 
solution” | And it muse be a little annoying to the 
Monists, whom he has so bitterly attacked, to find that this 
isa problem which “this treatise hands over to the larger 
and all-inclusive domain of philosophy.” 

Ebpwarp T. DIXON. 


OUR BOOK SHELF. 
The Story of “Primitive” Man. By Edward Clodd. Pp. 
206. | London: George Newnes, Limited, 1895.) 


A book such as this forms a useful stepping-stone to | 


higher knowledge; it creates interest, and develops a 
de>ire for further information, therefore it possesses the 
chicf qualities that go to make a good book for the 
average man. Tor the reader who wishes to know more 
about the subject than can be compressed in two 
hundred small pages, a list of books is given at the end 
of the voluine. ‘The itlustrations are numerous, but some 
of these are badly printed. The text is very attractively 
written, scarcely a sentence being beyond the compre- 
hension of the popular mind. Though the story is briefly 
teld, we have no doubt it will prove interesting to a 
wide circle of readers. It may be well to point out 
that the remarks with reference 
found m what was believed to be an Upper Miocene 
deposit in Further India (pp. 23, 24), will need modifi- 
cation when the book comes to a second edition, the 
hed in which the flints occur having been shown to be 
Phocene ‘sce Naturn, vol. li. p. 608), 
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Britatn’s Naval Power. By Hamilton Williams. | Lon- 
don: Macmillan, 1894.) 

THts little volume ought to prove very useful to those 
who wish to know the chief events in the rise of Britain’s 
naval power, without having to plod through details 
of little consequence. All the great battles are described, 
and plans of the actions are supplied with them. Cele- 
brated single actions are also mentioned, and although, 
as the author himself states, some parts require revision 
and slight corrections, the volume is altogether a light 
and readable history of the first line of defence, to be com- 
mended to every one who desires to know something 
about naval battles without undertaking a systematic 
study of the subject. 


Portraits beriithmter Naturforscher. (Wien und Leipzig: 
A. Pichler’s Witwe and Sohn.) 
THE forty-eight portraits which, with short biographical 
sketches, make up this album, represent well-known men 
of science of the past and the present. With one ortwo 
exceptions, the plates are finely engraved from good por- 
traits. Among our own countrymen in the collection are 
Darwin, Faraday, Sir William Herschel, Newton, Lord 
Kelvin (who is given his old and better-known name), 
and Tyndall. 


HISITAEARS JO) TIGHTS. BIO IRON, 


The Editor does not hold himself responsible for opinions ex- 
pressed by hts correspondents. Neither can he undertake 
fo return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications. 


Discovery of Aboriginal Indian Remains in Jamaica, 


Tre island of Jamaica, at the time of its discovery by 
Columbus in 1494, is estimated to have been inhabited by about 
600,000 natives, belonging to the race of the Arawaks—a people 
of simple habits and of a peaceable disposition. The barbarous 
and cruel treatment of these Indians by their Spanish conquerors, 
so rapidly decreased their numbers, that in 1655, the date of the 
conquest of the island by the English, it is probable that not a 
single specimen of the original type of inhabitant remained alive. 
Very little was left behind as a reeord that ever such a race 
existed here. A few pieces of earthenware showing very primi- 
tive ornamentation, and a few flint implements and beads, are 
practically all that remain to represent their arts and manu- 
factures. Parts of the interior of the country are formed of 
Miocene limestone, and in this, many caves are to be found. 
Most of them have, however, yielded little of interest. In 
one, at Pedro Bluff, the only two aboriginal skulls hitherto 
known were found. These were submitted to Sir William 
Flower, and show a frontal compression with corresponding 
lateral expansion, a deformation produced artifically during 
infaney by the former inhabitants of the West Indian islands. 
 kitchen-midden at Northbrook, investigated by Lady Blake, 
has yielded pieces of ancient pottery. flint implements, shells, and 
bones of the Jamaica coney, Capronys brachyurus, Vill. 

Great interest has been aroused in the island within the past 
few weeks by the discovery of a cave containing the skeletons of 
at least twenty-four individuals ; the ages varying from that of a 
child with the permanent dentition not yet appearing, to that of 
aged persons with the teeth-sockets obliterated. Many of the 
skulls in their depressed frontal region resemble those from 
Pedro Bluff, and are, no doubt, aboriginal in type. There is, 
however, considerable variation in the amount of compression. 
Four of the skulls have been taken to England by Mr. 
Cundall, the Secretary of the Jamaica Institute, to be submitted 
to Sir William Flower. 

A somewhat shattered canoe, about 7 feet long and 14 feet 
wide, made of cedar-wood, was lying above many of the 
skeletons. An outer portion of the trunk of an ardor-z7he, pro- 
ably serving at one time asa ‘* mortar,” scarcely shows any 
signs of decay, asa result of the three or four hundred years it may 
have been in the cave. .\mong the remains were also obtained 
the perfeet skulls and other parts of the skeleton of two 
coneys; two large marine shells (f ‘sus and .Wurex), soft 
parts of which are still eaten by the natives; numerous land 
shells (AeZf1), and insect remains. 
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Two small. nearly perfect, earthenware vessels were also 
found, similar to those known to have been made by the .\rawaks. 
One of these sapfvora: is oval in shape, 7 inches in length and 
2 inches high, with a rude handle at each end: the other is 
round, with a small ledge below the upper margin. Along with 
these were fragments of pottery belonging to a much larger 
specimen, 

The cave was discovered hy the Rev. W. W. Rumsey on the 
Nalberstadt estate belonging to Mr. Gossett. It is in a wild 
rocky part of the Iort Koyal Mountains, ata height of abuut 2000 
feet above the sea. The narrow entrance in the face of the hill- 
side was blocked by boulders of limestone. On removing these, 
a cavern with waterworn sides, partially covered with stalactitic 
deposits, was displayed, penetrating into the rock for a distance 
of about 20 feet, and in some places two or three feet high. The 
floor is covered with a deposit about 12 inches thick, of a fine, 
light yellowish dust, hut the remains were superticial. 

The size of the cave is not such as could possibly contain the 
whole of the individuals when alive, so that it is probable that it 
must have been used at one time as a burial-place ; while the 
presence of the canoe, mortar, earthenware, coney bones, marine 
shells, and a flint implement, is suggestive that some of the 
people may have lived or fled there for sufery, and perhaps been 
immured by their destroyers, the Spaniards. Whatever may be 
the explanation of their occurrence, the acquisition of the 
remains, Which have been presented to the Museum, will be a 
great addition to the archwology of Jamaica. 


Museum, Jamaica, May 28. J. E. DuERDEN. 


The Antiquity of the Medical Profession. 


Writ reference to Mr, Hl. Spencer's article on the evolution 
of the medical profession, in the Contemporary Review for June. 
it may be inferred that his remarks should only apply te its 
historical state in Britain, and not to that in European countries. 

Wt may be pointed out that the profession had existed many 
centuries before that epoch in the Roman and Grecian nations, 
as may be seen by any one in looking over Lempriére’s 
Dictionaries. 

We have their medical works handed down to us in Celsus 
(14 \.p.) and Hippocrates (422 n.c.) 5 likewise the Greek army 
at Veoy (1184 #.c.) had military surgeons (Machaon): and 
Irof. Simpson had discoursed on those in the Roman armies— 
papers indicated 1856. 

See als Dr, Smith’s Dictionary, **Greek and Roman Anti- 
quities,” for articles on the subjects under :—.Art. Medicus, art. 
Medicina, art. Chirurgia, art. Physiologia. 

The art of medicine seems to have been ushered off the stage 
in the Dark Ages, and to have been consigned to the care of the 
monasteries and monks for a long period, 
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_ It would seem then, from history. that the medical profession 
is quite as old as either that of theology or law. 
Edinburgh, June 17. WEG Stevens 


A History of British Earthquakes. 


Ox two or three occasions you have allowed me to ask the 
teaders of Natuke for aid in studying recent: British earth- 
quakes, and IT have gratefully to acknowledge the valuable 
assistance which T have thus obtained. 

If 1 might trespass once more upon your space, 1 should be 
glad to mention that] am now preparing a history of British 
earthquakes during the nineteenth century, and would thank- 
fully receive notices of any shocks, either past or future, which 
your readers may he able and willing to send me. extracts 
from provincial newspapers, from private diaries, or from any 
other trustworthy source, would be most useful. 

With a view to aiding in the more careful observation of 
earthquakes in the future, T have drawn up a short paper of 
suggestions, and this T shall he happy to send ta any one who 
inay wish for it on receipt of his name and address. Those who 
desire to examine accounts of recent earthquakes in this country, 
T may refer to the /roceedings of the Royal Society for 1894, 
the Quarterly Journal of the Geological Society for i891, and the 
Geological Magazine for 1891 1893. CUARLES DAVISON, 

3735 Gillott Road, Birmingham, June 17. 
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T would have been expected that the various terms of 
imprisonment awarded by judges should fall into a 
continuous series. Such, however, is not the case, as is 
shown by Table 1., which is derived from a Parliamentary 
Blue-book recently published under the title of “ Part 1— 
Criminal Statistics.” p. 215. The original has been con- 
siderably reduced in size: first, by limiting the extracted 
data ta sentences pissed on male prisoners without the 
option of a fine, and, secondly, by entering the number 
of sentences to the nearest tenth or hundredth, as stated 
in the headings to the columns. ‘The material dealt with 
is thereby more homogeneous than in the original, and its 
significance is more casily seen, ‘he number of cases is 
amply sufficient to afford a solid base for broad con- 
clusions, there being in round numbers 830 sentences far 
various terms of years, 10,540 for various terms ol 
months, and 43.300 for various terms of weeks. The 
diagram drawn from ‘Viable 1. gives a sull clearer view 
of the distribution of these sentences : - 
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The extreme irregularity of the frequency of the different 
terms of imprisonment forces itself on the attention, It 
is impossible to believe that a judicial system acts fairly, 
which, when it allots only 20 sentences to 6 years im- 
prisonment, allots as many as 240 to 5 years, as few as 60 
to 4 years, and as many as 360 to 3 years. Or that, 
while there are 20 sentences to 19 months, there should 
he 300 to 18, none to 17, 30 to 16,and r530to 15. The 
terms of weeks are distributed just as irregularly. Runs 
of figures like these testify to some powerful cause of 
disturbance which interferes with the orderly distribution 
of punishment in conformity with penal deserts. 

On examining the diagram we are struck with the 
apparent facility of drawmgy a smooth curve, that shall 
eut off as much from the hill-tops of the irregular trace 
as will fill their adjacent valleys. This has been done, 
by eye, in the diagram, the small circles indicating the 
smoothed values. Care has been taken that the sums of 
the ordinates drawn to the smooth curves should be equal 
to sums of those drawn to the traces, as is shown by the 
totals in the bottom tine of Table 1. The smoothed 
curves may therefore be accepted as an approximate 
rendering of the general drift of the intentions of the 
judges as a whole, and show that the sentences passed 
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by them severally, ought to he made more appropriate 
io the penal deserts of the prisoners than they are at 
present. The steep sweeps of the curves afford a 
strong testimony to the discriminative capacity of the 
judyes, for if their discrimination had been #// and the 
sentences given at random, those steep curves would be 
replaced by horizontal lines. We have now to discuss 
the disturbing cause or causes that stand in the way of 
appropriate sentences. 

The terms of imprisonment that are most frequently 
awarded, fall into rhythmic series. Beginning with the 
sentences reckoned in months, we see that their maxima 
of frequency are at 3, 6, 9, 12, 15, and 18 months, which 
are separated from one another by the uniform interval 
of 3 months, or a quarter of a year—a round figure that 
must commend itself to the judge by its simplicity. 
And we may in consequence be pretty sure that if the 
year had happened to be divided into 10 periods instead 
of 12, the exact equivalent of 3 months, which would 
then have been 24 periods, would not have been used 
in its place. If this supposition be correct, the same 
penal cleserts would have heen treated differently to what 
thev are now. 


apparently determined by numerical fancy, and it seems 
that the irregularity of the trace is mainly due to the 
award of sentences being usually in terms of the 
3-monthly, but sometimes in that of the 1-monthly, series. 
The trustworthiness of this solution is tested by group- 
ing the entries in sets of three, each set having one of the 
maxima for its middle member, as shown in Table 11. 
(where, however, the first and last entries are perforce 
limited to sets of two), The agreement between the 
recorded and the smoothed entries is now passably 
good ; it would become somewhat closer if the smoothed 
curve were revised by paying regard to the series of sets 
of three, thereby taking facts into account that were 
not utilised before. 


TABLE IT, 


(derived from Table 1.), 


Number of sentences. 
Terms of sentence in 


months. bere) 
Recorded. Smoothed. 

24 and 23 5 | 3 
22 — 20 6 9 
ie) == iy | Be 20 
16 — 13 22 43 
3 84 74 
lio— S$ $9 121 
7— 5 224 202 

qeand! 3) 592 552 
1054 1054 


This solution does not, however, account for all the 
peculiarities of the irregular trace. For instance, in the 
original table in the Blue-book, absolutely not a single 
sentence of 17 months has been recorded, although 
there are 32 sentences of 16 months, and 340 of 18. 1 
account for the absence of the number 17, by the un- 
doubted fact that almost all persons have a disposition 
to dwell upon certain numbers, and an indisposition to 
use others, and that 17 is one of the latter. These curious 
whinsies become conspicuous whenever calculators, who 
are not forewarned, are set torecord long series of measures, 
entering them éy est/mation to the nearest decimal of the 
divisions of the scale they use. Each figure from o to 9, 
in the decimal place, ought then to occur with equal fre- 
quency, but they never do; there is always a run upon 
some figures, while others are hardly, if ever, introduced. 
The fancies in this respect of different persons differ 
widely ; the biblical Jews, for example, were fond of 40, 
apparently employing it as a noun of indefinite multitude, 
but it has no preferential use with us. On the other hand, 
it is probable that a large and awkward prime number, 
such as 17, would be generally in disfavour. 

As regards the sentences reckoned in years, they range 
from 3 years upwards (those between 2 and 3 years being 
here reckoned as 3 years, while those below 2 years are 
reckoned, as above, in months). The maxima of fre- 
quency in this group are at 3, 5, 7, and 10 years, showing 
a tendency to a unit of 2 years at first, and then, presum- 
ably guided by the habit of decimal notation, to jump 
from 7 to 10. The bias due to decimal notation is 
forcibly shown by some entries im the original table 
which fall outside the limits of Table I. It there appears 
that 7 sentenees were awarded for 20 years, and 6 for 15 
years, but absolutely none for the 4 intermediate years, 
19, 18, 17, 16. It should be added that there were also 
8 sentences for 14 and for 12 years respectively. Had 
these appeared in Table I., they would have been entered 
to their nearest tenths, that is as 1 in each case, but | 
did not care to enlarge the table for the sake of including 


Thus the precise position of the maxima has been , these, comparatively few, additional cases. 
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The sentences in terms of weeks have their maxima at 
2. 3, and 9, for reasons which |] do not as yet understand 
sumiciently to write about. 

The general result 1s that if the judges were to act on 
uniform rules, the curve of distribution of terms of sen- 
tence would be mainly dependent on two sets of causes 
only, and would become much smoother in consequence. 
These are: (1 The distribution of true penal deserts : 

2 errors of estimation, which would be distributed about 
each point in the true curve, according to the ordinary 
law of frequency of crror, and with a modulus that might 
perhaps be determined. 

It would be interesting to tabulate the sentences passed 
by the several judges since their appointments, to discover 
their respective peculiarities and personal equations, all 
who exercise extensive jurisdiction in criminal cases being 
included under the title of judge. We test the acquire- 
ments of youths by repeated examinations, but do not as 
yet employ the methods of statistics to test the perform- 
ances of professional men. Examiners, for example, 
should themselves be tested in this way, and 1] have a 
fancy that a discussion of the clinical reports at the 
various large hospitals might enable a cautious statistician 
to express with some accuracy the curative capacities of 
different medical men, in numerical terms. Before putting 
oneself into the hands of any new professional adviser, 
it would certainly be a grateful help to know the indexes 
of capacity of those among whom the choice lay, not 
merely such as might be inferred from their performances 
in schonl and underyraduate days, or by their unchecked 
professional repute, but as they really are in their mature 
and practical life. 

Twill conclude by moralising on the large effects upon 
the durance of a prisoner, that few from such irrelevant 
influences as the associations conneeted with decimal or 
duodeennal habits and the unconscious favour or disfavour 
felt for particular numbers. These trifles have been now 
shown on fairly trustworthy cvidenee to determine the 
choice of such widely different sentences as imprison- 
ment for 3 or 5 years, of 5 or 7, and of 7 or 10, for crimes 
whose penal deserts would otherwise be rated at 4. 6, 
and 8 or 9 years respectively. FRANCIS GALTON, 


PROGLESSOR FRANZ N/o CW ANN. 

A? already announced |p. 133 Prof. Neumann, the 

cminent physicist and mathematician, died on 
May 23 at Konigsberg at the age of nincty-seven. At 
a recent meeting of the Paris Academy, the Secretary, 
M. Bertrand, in announcing the loss the Academy had 
sustained by the death of such a distinguished Correspon- 
dent in the Geometry Section, pronounced the following 
short loge on Prof. Neumann’s contributions to know- 
ledge : 

“Trane Nevmann, Hrofessor of Physics and Mineralogy 
at the vo niversity of Konigsberg, made his Auf in 
science more than seventy years ago, by some beautiful 
works on mineralogy. Soon after he directed his studics 
towards physics, and by an admirable ‘Mémoire sur la 
Theone des Ondulations,’ which was presented to the 
Verlin Academy in 3835, he tonk his place among 
the masters of science. Neumann, like Cauchy, but 
by very different means, was led ta consider luminous 
Vibrations as taking place in the plane of polarisation, 
while tresnel thonght them perpendicular; he knew 
how to follow in the most minute details. always in 
accordance with the observation, the mathematical con- 
sequentes of his hypothesis, But Fresnel’s theory is not 
contradicted by any of the experiments, so doubt con- 
tinues, and the ever renewed discussions, whatever their 
conclusion may be, will remain a noble homage to the 
man of saence and profound physicist who was the first 
to start them. 

“Neumann's memoir on induction showed again the 
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great mathematical skill of its author. In it Neumann 
translated, by general formule, the discoveries of Fara- 
day and Lenzs laws; it is to him that we owe the 
expression of the potential of a system of two closed cur- 
rents, of which merely the existence, independently of 
the very elegant form which he has given it, has 
played such a great part in science. 

“Franz Neumann was a great Vrofessor. Even at the 
age of ninety he attracted numerous auditors ; his 
lessons, received and written out by learned students, 
have been studied in all the universities of Europe. The 
study of physics was his aim: but when he came 
across a fine mathematical problem, he excelled in 
interesting his auditors by initiating them occasionally 
into the highest theories of analysis. It is with justice 
that in 1863 the Section of Geometry, making amends 
for a long neglect, clected this illustrious physicist into. 
the Academy.” 


MOTEES. 

THe annual mecting of the Royal Society for the election of 
Fellows was held on Thursday last, when the following gentle- 
men were clec(cd into the Society :— Mr. |. Wolfe Barry, C.B., 
Prof. A. G. Bourne. Mr. G. TL. Bryan, Mr. John Eliot, Prof. 
Je KR. Green, Mir. 1. EI. Crritfitlissestr. C12 ileveocks) Vrotees 
J. Hickson. Major Ih. C. 1. Holden, Di. Frank McClean, 
Prof. William Mackwen, Dr. Sidney Martin, Prof. G. MM. 
Minchin, Mr. W. FE. Power, Prof. T. Purdie. 


Mk. C. C. HARRISON has presented a sum of £100,000 tm 
the University of Pennsylvania, in memory of his father, Dr. 
George Lieb Tarrison. The fund is to be known the 
“George L. Harrison Foundation for the Encouragement of 
Liberal Studics and the Advancement of Knowledge.” Only 
the income from the fund can ever be used, and it must be 
devoted to the establishment of scholarships and fellowships 
intended solely for men of exceptional ability ; to increasing the 
library of the University, particularly by the acquisition of works 
of permanent use and of lasting reference to and by the scholar 3. 
to the temporary rehef from routine work of professors of ability 
in order tha they may devote themselves ta some special work + 


as 


or to securing men of distinction to lecture and for a term to: 
reside al the University. 

Sctence gives the following as the preliminary arrangements for 
the forty-fourth meeting of the American Association tor the 
Advancement of Scicnce, to be held in Springficld, Mass., from 
August 28 to September 7, 1895: 
the President-elect, Prof, 1. 


At the first general session 
W, Morley, will be introduced by 
the reuring resident, rof. D. G. Brinton, who will afterwards 
give an address on ** The Aims of Anthropology.” The Hresi- 
dents of the sections, and the subjects of some of their addresses, 
are as follows = Section of Vhysics : * The Proldem of Aerial 
Locamation,” W. Le Conte Stevens. Section of Anthropology ¢ 
Lo Cushing. Section of Geology and Geography: ‘ The 
Geological Survey of Virginia, 1835 1841 
fluence in Advancement Jed. 
Hotchkiss. Section of Economic Science and Statistics: “ The 
Providential Function of Government in Relation to Natural 
Section of Chemistry: MeMurGe. 
Section of Botany: “* The Developmentof Vegetable Physiology,” 
J. C. Mithur. | Section of Mechanical Science and Engineer- 
ing: William Rent. 


its Ilistory and In- 


the of Geologic Science,” 


Resources,” B, Po Fernow, 


The atfiiated societics meeting in con- 
junction with the Association are + 
Americas Prof. N.S. Shaler, 


Vhe ticalogical Society of 


President; Prof, Hl. h. Waire 


child, Secretary. Society for Vromotion of Agricultural 
Science: Prof. William Saunders, President; Prof. William 
Vrear, Secretary. Association of Economic Entemologists. 


Association of State Weather Service: Major H. 11. C. Dun- 
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Society for Pro- 
Swain, President ; 


woody, President ; James Berry, Secretary. 
moting Engineering Education: Geo. F. 

Prof, J. B. Johnson, Secretary. «American Chemieal Society : 
Edgar F. Smith, President; Prof. Albert C. Hale, Secretary. 
American Forestry Association: Ifon, J. Sterling Morton, 
President ; F. Il. Newell, Secretary. Applications relating to 
membership and papers should be sent to Prof. F. W. Putnam, 
Y’ermanent Secretary, Salem, Mass. For all matters relating to 
local arrangements, hotels, railway rates and certificates, Mr. 
W. A. Webster, Loca) Secretary. A. A. A. 5., Springfield, 
Mass., should be addressed. 


Mr. R. F. Stuparr has succeeded the late Mr. C. Carpmael, 
as Director of the Meteorological Service of Canada. 


Tue Grocers’ Company have renewed the research scholar- 
ship held by Mr. Leonard Hill, and have eleeted Dr. J. Ialdane 
and l’rof. Waymouth Reid to the places vacated by Dr. Vaughan 
Farley and Dr. E. Stirling. The scholarships are each of the 
value of £250 a year. 


\r the annual meeting of the London Library, held on Friday 
last, Mr. Herbert Spencer was elected a vice-president, and Prof. 
Huxley was elected a member of the committee. A scheme for 
the reconstruction and extension of the premises, at an estimated 
cost of £17,000, was discussed and adopted, and it was decided 
to commence the work when a sum of £5000 has heen obtained 
by means of donations. 


THE Organising Committee of the International Congress of 
Applied Chemistry, to be held in Paris next year, met a few 
days ago to make preliminary arrangements. The Congress will 
be divided into ten sections, referring respectively to sugar re- 
fineries, distilleries and brewing industries, agricultural industries, 
agricultural chemistry, alimentation and public hygiene, chemical 
industrics, chemical apparatus, metallurgical chemistry, photo- 
graphic chemistry. and electro-chemistry. 


Tue fifth annual conference of representatives of authorities 
under the Sea Fisheries Act was held on I*riday last, under the 
presidency of Sir Courtenay Boyle. In the course of a few re- 
marks upon the establishment of hatcheries for sea-fish by com- 
mittees, or out of Imperial funds, Mr. Bryce pointed out that a 
great deal had been done by marine laboratories and stations for 
observation, to determine more fully the habits of the fish, and 
remarked that only hy means of hatcheries, and by prohibiting 
the taking of undersized fish, was it possible to recreate the 
diminishing supply of our soles and other flat fish. 


WE notice with regret that Dr. Valentine Ball, C.B., F.R.S., 
Director of the National Museum, Dublin, died on Saturday, 
after a short illness. Dr. Ball was for seventeen years con- 
nected with the Geological Survey of India. On the resigna- 
tion of the chair of Geology in the University of Dublin by Dr. 
Haughton, he was appointed to it, and twelve years ago he 
accepted the position which he held at the time of his death, 
f¥e was the author of several valuable treatises, and while 
Director of the National Museum, he greatly added to the value 
of the collections. 


SEVERAL exhibitions and congresses of scientific interest arc 
noted in the Board of Trade Journal as having been lately pro- 
jected. In connection with the thirteenth International ]xhibi- 
tion to be held at Bordeaux in September next, the Socicté 
Philomathique of the town will organise a congress of technical, 
industrial, and commercial instruction similar to that held in 
1886, at which the English Government was officially repre- 
sented. An international exhibition of articles of food, clothing, 
hygienic appliances, sport, and inventions of all kinds will be 
held at the ‘‘ Parkhaus,” Bremen, in the course of this year. 
It will be open from September 14 to October 6. An inter- 
national exhibition will also be held in Montreal, Canada, next 
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year. The exhibition will open in May, and elose im Uetober. 
It will be held on the site of the present exhibition grounds and 
on adjoining land of the Mount Koyal Park, embracing altogether 
about 120 acres, The buildings will be twenty-seven in number, 
and will be devoted to fine arts, manufactures, and liberal arts, 
electricity, machinery, fisheries, forestry, hortienlture, agri- 
eulture, &e. Finally, according to latest advices from Denver, 
the plans for the holding of a mining and industrial exhibition in 
that city, in the fall of next year, are being advanced with vigour 
and success. 


THE New Vork State Bridge Commission have approved the 
plan of Engineer Charles MacDonald fora steel suspension bridge 
from New Jersey to New York City. The bridge will be 5600 feet 
long, with a length of 3110 feet between piers: 125 feet wide, 
with room for six railroad tracks : and 150 fect above mean tide- 
water. The piers will be 557 feet high, supported by 125 
feet of solid masonry. The cost is guaranteed not to exceed 
25,000,000 dollars. The bridge be much the largest 
suspension hridge ever attempted. 


will 


Oxe of the most remarkahle features of earthquake-pulsa- 
tions is their great duration. The originating earthquake may 
last but a few seconds or minutes, while the ground at a dis- 
tanee may rock gently through a very small angle for several or 
many hours. Dr. E. Oddone, of the geodynamic observatory 
at Pavia, has recently contributed an interesting paper on this sub- 
ject (Rend. della R. Acc. det Lincez, iv., 1895, pp- 425-439). 
Making use of the records of distant earthquakes during the 
years 1893-94 by delicate seismometrographs at Rocca di Dapa, 
Rome and Siena, he arrives at the important conclusion that the 
duration of the pulsations inereases with the distance from the 
epicentre. 


Some singular curves showing the distribution of daily wind 
velocities in the United States, are published by Mr. 1. Waldo 
in the current number of the American Journal of S.icnce. The 
stations chosen range from the Atlantic to the Pacific and 
Mexican coasts, and include Block Island, New Vork, Cleveland, 
San Francisco, San Diego, North Dlatte, Fort -\pache, Salt 
Lake City, and Roseburgh, among others. The months of 
January and July are selected as typical months for average daily 
variation. The daily variations are always greater in summer 
than in winter, except for Fort Apache, on the great plateau, 
where the exeursions are about equal. 41 this place the 
velocities vary from 9°2 to 3°3 miles per hour in January, and 
from 10°! to 2°9 miles per hour in July, the maximum in each 
ease taking place at about 4 p.m., and the minimum at 
$ am, The greatest variation of all is shown by the San 
Francisco curve for July. About 4 p.m. the wind blows witha 
speed of some 18 miles per hour, which falls to 7 miles per hour 
in the forenoon. Tatoosh Island shows a minimum at 2 p.m. 
in January. but its variations in July are similar to those at 
Block Island in the -Atlantic, which shows the same sequence as 
the continental stations referred to, but with smaller amplitudes. 


Two observations recorded by Mr. W.C. J. Butterfield, in 
the Zoologist, give support to the view that individual female 
Cuckoos only introduce their eggs into the nests of one particular 
species of birds, and not indiscriminately into those of any of 
the hirds usually selected as foster-parents. Mr. Butterfield 
took a Cuckoo's egg from a Wren’s nest in the early part of 
May, and three weeks later found another Wren’s nest within 
afew yards of the former one, also containing a Cuckoo's egg. 
The two eggs were exactly alike, both as to size, and as to 
the manner in which the colouring matters and markings were 
disposed. It is therefore most probable that the eggs were laid 
by the same bird; for it is well known that a strong family 
likeness exists between the egys laid by the same individual, 
although the eggs of different individuals of the same species 


173 
The observation thus attords another 
instance of a Cucko>» placing its egg in the nest of a particular 
species of bird. although there were numerous nests of Medge- 
Sparrows and other dupes of the bird in the vicinity. into which 
the egg could have been put with much less difficulty. 


may vary considerably. 


-\ +FoRY tu the effect that a new bree] of cats had heen pro- 
dacel in the cold-storage warehouses of Tittsburg went the 
rounds of the newspapers some months ago, and was reprinted 
In most of our scientific contemporaries. It has even found its 
way intu Mr. Lydekker’s recent volume on ‘* Cats.” — .\ letter re- 
ceived from the Secretary of the Cold Storage Co., and published 
in the June number of the -lmerfcan Naturalist, shows that the 
story has but a slight foundation in fact. The letter reads 
as follows :—*t While there is some foundation for the newspaper 
article, it ts somewhat exaggerated. Our cold-storage house is 
separated into rooms of varions sizes, varying from 10° to 40° 
-\bout a year ago we discovered mice in one of the 
tuoms of the cold-storaye house. We removed one of the cats 
trom the general warehouse to the room referred to in the cold- 
storage house. While there. she had a litter of several kittens ; 
four of these were transferred into one of the general warehouses. 
leaving three in the cold-storage house. .\fter the kittens were 
ald enough to take care of themselves, we pot the old cat hack 
into the house we had taken her from. The change of climate 
or temperature seemed to affect her almost immediately. She 
got very weak and languid. We placed her again in the cold- 
Storage room, she immediately revived. While the 
feelers of the cats in the cold-storage room are of the usual 
length, the fur is thick and the cats are larger, stronger, and 
healthier than the cats in any of the other warehouses.” Thus, 
it is pointed ont, the anly result of the change of environment 
Was the usual one which ensues on the advent of winter in extra- 
tropical Jatitudes generally. 


above zero. 


when 


Herk HW. Sewing reprints from Engler’s Botanisches Jahrbuch, 
vol. xxi., a synopsis of the African Amaranthacee, in which a 
number of new species are described. 


THE most recent part published (No. 7) of Dr. George King’s 
** Materials fora Flora of the Malayan lcninsula,” published in 
the Journal of the Asiatic Society of Bengal, is occupied by the 
orders Melfacee, Olactnez, and Jitcinee. A large number of 
Tew species are described, and a new yenus, Bracea, belonging 
te the Olacines. 

IN an article reprinted from the stan. de la Société helge de 
Vr roscopie, M. 4. Marchal the microbiological 
processes which take part in the ripening of soft cheeses, 
especially those known as ** fromage de Herve“ and ‘ fromage 
Casette.” 


discusses 


While a large number of microbes appear to assist 
in the process, he states that the essential part is played by 
the fungus known as Oo poru lacffs, Sacc. 


Ina previous note (vol. di. J 549), we have given a brief 
account of the Vicentini microseismograph erected in the 
University of Siena. .\ full description of the instrument, 
iilustrated with three figures, hay now been published by the 
inveator (Aud/, So. Veneto Trentind di Sut. Nat. vi., 1895), 


alel well deserves the attention of seismologists, 


Wer are glad to observe that the South London Entomological 
an! Nweral Mistery Secicty reports a prosperous condition, in 
the The Society dates 
beek to 0872, and has been a centre of scientific energies ever 

pre its fa idaten, 


volutes of Ane cetiun for the year t$94. 
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werread at tee titth annual meeting of the Museums 
N 
ir 


» beat Dabllina year ago, have just been published 
torepert ot thi prate «dings at the meeting, “Vhe report, 
whe® a cloed by Meo f. Heeatrth and Mr. 1. M. Matnauer, 
hook) boon the hands of alla erators of museums, 
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THE first number of a bimonthly journal for sanitary engineers 
will be published at Brussels on ugust 1, under the title Za 
Technelogte Sanitaire. \t will be under the direction of an 
editorial commitive. the secretary of which is M. Victor ]. Van 
Lint, 115 rue Joseph H., Bruxelles. The journal will deal with 
all questions relating to public health. 


AFULt abstract of a paper on ** The lsychologic Development 
of Medicine.” read by Dr. J. Hl. MeCormick before the Johns 
Hopkins Hospital Historical Club, on Npril 8, appears in the 
Johns Hopkins Hospital Bulletin, No. 49. The paper follows 
almost exactly the same lines as Mr. Herbert Spencer's paper 
in the current number of the Contemporary Aertew. 


THE latest addition to the Encyclopédie Scientifique des 
\ide-Slémoire is ** Transmissions par Cables Mctalliques,”” by MT. 
M. 1. Léauté and A. Bérard. The transmission of power by 
metallic cables has given rise to important: mathematical 
developments which are considered in this Aide-Mémoire. The 
authors confine themselves to the theoretical points which ought 
to be known to every engineer concerned with cable trans- 
mission. 


To the series of Keonomie Classics in course of publication by 
Messrs. Macmillan, has just been added Thomas Mun’s impor- 
tant treatise, ‘* England's Treasure hy Forraign Trade,” written 
about 1630. and printed for the first time in 1664. The treatise 
marks an important [period in the history of economic thought, 
and its author is regarded by political economists as the founder 
In the present reprint of the tirst 
edition of the book, the title-page is reproduced in facsimile, 
and the original spelling and punctuation are followed through- 
out. 


of the mereantile system. 


’ 


Tue third part of ‘ Mhycological Memoirs,” edited by Mr. 
George'’Murray,'has just been published by Messrs, Dulau and Co, 
The memoirs are devoted to researches made in the Botanical 
Department of the British Museum (Natural Mlistory), and the 
present part contains papers on ‘¢.\ New Part of /uchytheca,” 
‘**Caleareous Pebbles formed by Algie,” “ The Sori of Asacro- 
cystis and /estelsia,’ and ‘*.\ Comparison of the -Arctic and 
Antarctic Marine Floras.” our very fine lithographed plates 
illustrate the papers. 


Tue colours exhibited by the artificial spectrum-top, described 
and discussed in these columns some months ago, are shown much 
more distinctly, and in greater variety, by a ‘t Betts’s Chramo- 
The 
instrument consists of an ingenious whirling table, by means of 


scope,” sent to us by Messrs. George Philip and Son. 


which heart-shaped pieces of cardboard, having ares of different 
thicknesses variously disposed upon them, are put in rotation. A 
moderate speed of rotation produces a very definite impression of 
coloured rings, and when some of the more complicated designs 
are used, secondary tints are clearly seen. 


Messrs. J. awp AL Citurciitt have published an eighth 
edition of the well-known * Bloxam’s Chemistry, Lnorganic and 
Organic,” rewritten and revised by Prof. |. M. Thomson ani 
Nia aha lcm. 
and seme 


Several new woodcuts have been added, 
Considerable 
changes have been nade in the arrangement of the subject: 


obsolete ones have been omitted. 
natter, and a large portion of the book has been rewritten, while 
the whole of it has been well revised. “The changes ali appear to 
have been in the direction of improvement ; hence the book will 


hold its place as a good text-book and a handy work of reference, 

Wh have [Seales 
micteorological station recently attached ta the laboratories of 
the Public Health Department in The authorities, 
recognising the important connection between various diseases 


received from Palazzo an account of & 


Kome. 


aimospheric conditions, have provided the staion with a full 
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set of instruments, and intend to instruct students belonging to 
the school annexed to the laboratories in their use, and to 
inelude, among other studies, a short course of meteorology as 
applicd to hygiene. The results of the observations will be 
regularly published in a special bulletin, with a view to 
determining more particularly the medico-elimatology of that 
city. 

Miss FE. A, ORMEROD has sent us a leaflet referring to the 
Forest Fly (4¢¢ppobosca egtina, Linn.), a well-known trouble in 
the New Forest of Hlampshire and its neighbourhood. This fly 
is tv be found on various kinds of animals, as horses, donkeys, 
eattle, dogs, and eats, to all of which its presence in the hair is 
a severe annoyanee. «According to general belief, the fly feeds 
by blood-sueking ; it is also said to find nourishment in the 
perspiration given off by cattle, but further investigation as to 
how far this oceurs is required. The method adopted to pre- 
vent the attacks is to wipe the horses over with a cloth moistened 
with paraffin, or with some dilute sanitary solution. 


We have received a copy of Mr. W. E. Plummer’s Report 
of the Observations made, under his direetion, at the Liverpool 
Observatory, Birkenhead, during 1894. From observations of 
twenty-two stars, the latitude of the Observatory, for the mean 
cpoch 1894°7, was found to be 54° 24° 4S. A new longi- 
tude determination has also been made ; exchange of signals 
with Greenwich Observatory on thirteen nights gave the value 
f2m. 17°33. West of Greenwich. The long series of photo- 
graph records acenmulated at the Observatory, has heen used by 
Mr. Plummer for the derivation of the diurnal inequality of 
barometric pressure. The results of his investigation are stated 
in an appendix to the Report, and are clearly exhibited by 
means of curves representing the diurnal changes of the 
barometer in each month, and also for the year. 


One after another, scientific societies are beginning to organise 
their literature. Quite reeently, under the title ‘* Bibliotheca 
Geographica,” the first volume of a geographical bibliography 
has been published by the Berlin Gesellschaft fiir Erdkunde. 
The volume contains the tides of all the geographical publica- 
tions during 1S91 and 13892, classified into subjects, and each 
seetion arranged alphabetically according to the author's names. 
In general geography there are different classes for text-books, 
historieal geography, mathematical and physical geography, 
biological geography, and anthropologieal geography (whieh 
covers colonisation and the distribution of disease). The elas«i- 
fication adopted for purely geographical papers is very elaborate, 
and the work done in any region during the years covered by 
the Inbliography can be very easily found. It is proposed to issue 
annual bibliographies similar to the present volume. The 
editor of the series is Herr Otto Baschin, and the first volume 
has been prepared with the assistance of Dr. Emst Wagner. 


The Sveiety of Geology, Paleontology and 
Hydrology, aided by Government and other subsidies, has 
published the first part of an elaborate rainfall investigation of 
that country, prepared by A, Lancaster, of the Royal 
Observatory of Brussels, “The author is well known to men of 
seience by various valuable publications, and it was entirely due 
to his cflorts that the rainfall service in its present complete form 
was established in the year 1882. The complete publication 
will consist of two or three volumes, the first of which contains 
224 o€tave pages, accompanied by a map drawn by the 
Miltary Cartographical Institute, to the yoo,oooth of the true 
seale. The number of rainfall stations dealt with is 282, and 
the monthly sums and means are given for the whole period, 
together with a series of tables showing the geographical 
distribution according to catchment basins, and tinted charts 
showing various annual rainfall zones. 


Belgian 


The second part will 


eontain various supplementary tables, such as the distribution of | 
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rainfall according to seasons, vanability of rainfall, &c.; the 
expense of this part is to be defrayed from the proceeds of the 
sale of the first part, which is issued at eost price. 

From the point of view of stereochemistry, the supposed 
impossibility of preparing uptically active halogen compounds 
from the corresponding active hydroxy-acids has been a serious 
defeet in the strong array of evidence which has compelled the 
acceptance of van’t lloff’s hypothesis of the asymmetric carbon 
atom. This defeet has at last been remedied by P, Walden, 
who describes a series of aetive halogen substitution products in 
the current number of the A#eréchte. Inquiring whether the 
inactivity of the halogen derivatives prepared by replacement of 
the hydroxyl group in active compounds by bromine or by 
chlorine, were due to an inherent quality of the halugen atom, or 
rather due to the raeemisation of the compounds under the 
conditions hitherto employed in their produetion, the author 
undertook the task of examining the methods used! in preparing 
these compounds. Working on the active hydroxy-aetds : 
malie, tartaric, sareolactic, and mandelie acids, the substitution 
of chlorine and bromine for hydroxyl was accomplished by means 
of phosphorus pentachloride and pentabromide respectively 
Under the conditions detailed by the author, this substitution 
was carried out without the racemisation which appears hitherto 
to have always occurred when these halogen derivatives have 
been prepared. le has shown that (1) dextro-rotatory chlor- 
or brom-sueeinie acid may be prepared from the ordinary |.evo- 
rotatory malie acid ; (2) levo-roetatory tartaric acid yields levo- 
rotatory derivatives of its esters, containing a halogen atom in 
place of a hydroxyl group, which retain the optical activity due 
to the presence of the asymmetric carbon atom: (3) similarly, 
dextro-rotatory derivatives of a-chloropropionic acid and @-bromo- 
propionie acid ean be obtained from the levo-rotatory sarco- 
lactie acid; and (4) kevo-rotatory mandelie aetl (from amyg- 
dalin) yields dextro-rotatory phenylehloracetic acid and pheny!l- 
bromacetic acid. These active compounds have hitherto only 
been prepared in the racemic form. Their observed inactivity 
when so prepared was not due to any accidental limitation of the 
generality of van't Iloff’s theory, but only to the racemisation 
they had undergone during the process of preparation. It is 
probably quite generally possible to substitute halogen atoms for 
hydroxyl groups in combination with active asymmetric carbon 
atonis without destruction of their optieal activity. The activity 
of the compound depends only on the fact of four different 
atoms or atomic groups being connected with one and the same 
earbon atom, while the amount and direction of the rotation 
produced is unquestionably related to the specific nature of these 
atoms and groups. 

THE additions to the Zoological Society’s Gardens during the 
past week inelude two Macaque Monkeys (Mamas no- 
moles, 29) from India, presented respeetively by Mr. 
Charles Roberts and Miss Wieldt: a Leopard (Fels pardus, 2 ) 
from India, presented by Mr. Edward Langworthy ; a Common 
Otter (Letra vulgaris, 6), Vritish, presented by Mr. M. P. 
Clarke: a Northern Mocking WBird (.Wtuas polyglottus) from 
North America, presented by Mr. Ilenry J. Fulljameus : a 
Yellow-throated Sparrow (Gymnorhinus flavicolits), a Double- 
banded Pigeon (Zreron biefncta), two Chinese (Quails (Cotarnzr 
chinensts), two White-breasted Gallinules (Galdinuda phenreura) 
from India, presented by Mr. Frank Finn; two Weka Rails 
(Ocydromius australis) from New Zealand, presented by Mr. 
Reginald Moorhouse ; two Southern River Mogs (Zotomachoras 
africanus, 6%) from Hast Africa, presented by the late Mr. 
L. Ward ; a European Pond Tortoise (£ mys curepea), European, 
presented by Miss Laura Bedford ; a Sharp-nosed Crocodile 
(Crocodilus acutus) from Jamaica, presented by Lady Bhike <a 
Black-spotted ‘Teguexin (Zupinambis nigro-puictatus) from 
South «America, deposited ; a Wing-tailed Phalanger (Psezdo- 
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hirus peresromuc) trom Australia, two Nicobar Pigeons (Casenas 
gt obarti.a) from the Indian Archipelago, purchased: a 
Keticulated Iythen (Python reticufata) from Malacca, received 
in exchange i a Thar (Capra femlatca, 2), a Red Deer (Cerzus 
e/tfhu:), bom in the Gardens, 


OUR ASTRONOMICAL COLUMN. 

OcevLiyrion oF Rruveies.—On June 26 there will be an 
occultation of Regulus, magnitude 1°5. The disappearance will 
take place at S.4 p.m., while the sun is still above the horizon, 
and the star will reappear at $.56—that is, about 37 minutes 
after sunset at Greenwich. The point of disappearance will be 
atan angle of 147° from the nerth point towards the east, and 
of reappearance at 275 reckoned in the same direction. The 
age of the moon will bea little less than 4 days. 


Tue Ke: “RRENCE OF Ectipses.—.\ new period of the re- 
currence of eclipses, which promises to be of great use in the 
discussion of ancient eclipses, has been investigated by Vrof, 
J. M. Stockwell. (Astronomical Journal, No. 346.) We 
points out that 372 tropical years are very nearly equal to 460t 
Tenations, and also very nearly equal to twenty revolutions of 
the moon's nude: thus: 


372 tropical years = 135870710348 days, 
gout hinativns = PASO ANS on 
20 revolutions of node = 135870°700 sy, 


meon at the time of new moon is = 5 
the moon's perigee +11 “464, and of the longitude of the | 
ascending node +0 °O21. The precession of the equinoxes 
during 4001 lunations amounts to 5 71368, so that the mean 
longitude of the sin and moon when referred to the movable 
equinox only changes by 0 ‘0797 in a period of 372 years. From 
this it follows that if an eclipse happened on a piven day of the 
tropical year, there would be another eclipse on the same day of 
the tropical year 372 years afterwards, 

Asan example of the application of this new cycle, Prof. 
Stockwell wives particulars of an inquiry into an eclipse of the 
son Which js said te have been observed in China on the day 
f the autumnal equinox during the twenty-second century B.C. 
According te Oppelver, an eclipse occurred at the autumnal 
equinox in the year Bc. 1039, October 3, and going back three 
periods of 372 years. the year 2155 b.c. is deduced ; other 
cclipses about this time are found by adding multiples of nineteen 
yearato that date, The discussion of the conditions shows that 
the eclipse which satisfies the tradition occurred on October 10, 
2136 8c. y this would be visible as a partial eclipse over nearly 
the whole of China. According to a well-known story, the 
astronomers Ho and Ili were put te death for having failed to 
predict this eclipse. 


V\Riantiify oF Nervi tb. One of the best authenticated 
tases Of a vanable nebula is that discovered ly Lind in 1852 in 
the constellauen “Taurus. Vhe nebula was then casily seen in 
ordinary telescopes, but 1) Arrest was quite unable to see it in 
Oetober psor, though it was detected shortly after as an ex- 
cedingly faint abject inthe Vulkowa refractor, and in the fol- 
lowing year was seen a litle brighter with the same telescope. 
In 1868, however, the nebula was invisible to Struve, but 
mother nebula was discovered 4° preceding, Struve's nebula 
was sttbsequently observed by Do Arrest, who testified to its 
hsence in previous Observations of the neighbourhood 5 it was 
cen alse hy Tempel in November 1877, but was not visthle to 


hin «month biter. The interest attaching: to this region was 
revert when, in tSqo, Mr. Barnham found that + Tauri was 
we ised ra nebulssity : this was confirmed by Trof Barnard, 
wh sloeserved that Hind's nebula was only just visible with 
the Lick -lessape, while Struve’s nebula was net perceptible. 
loa paper reeently Conmoumedated to the Royal Astronomical 
Sestcty, Ir. Barnard states that on Tebruary 25 of the present 
year he f Hind? nebula to be an easy object, while Struve'’s 
Weel] wee time vod the nebulosity round 7 Vauri had practt- 
ally fade 1 nyrtalty.,  burther observations on March 24 
Auwell the Phin’ rella was apain seareely visible, while | 
7) ar we ninety febelous, and a faint nebulse was suspected | 


inthe poses aeagned to Strives nebula (Of ervatery, June). 
Tt thus ay Wothet there are really three variable nebuhe in 

this reyron, tn the comersations rather supgest that there is 3 

onnestien between them, Ty rS8oo, Prof. Keeler found that the 
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nebulosity round z Tauri was probably of the bright-line type, 
but nothing seems to be at present known as to the spectra of 
Hind’s and Struve’s nebule. On the meteoritic hypothesis, 
changes in the brightness of nebulz are due to the interpenetra- 
tion of nebulous streams and sheets. 

THE ZI-KA-WEL ORSERVATORY.—The Zi-ka-wei (or Sicawei) 
Observatory, near Shanghai. was founded in 1873 by the French 
Koman Catholic Mission of Kiang-nan, and provided with the 
instruments necessary for the study of meteorology and terrestrial 
magnetism. Since that time, excellent service to commerce and 
to science has been rendered by the Observatory, by the daily 
publication of weather bulletins, and the issue of a number of im- 
portant memoirs. Up to the present, however, astronomy has 
received little attention at Zi-ka-wei. Twelve years ago, the 
Municipal Council of the French Settlement furnished the 
Observatory with a small transit instrument for time determina- 
tions In connection with the (ime-ball service then established, 
but that instrument represents the whole astronomical outtit, 
Recognising this deficiency, Father Chevalier, the Director of the 
Observatory, has made an appeal for funds to purchase a good 
equatorial telescope, The English Setdement at Shanghai has 
voted a sum of £400 towards the cost of the instrument, and the 
French Settlement has granted a like amount. The shipping 
companies at Shanghai have also promised a sum of about £400, 
so that £1200 may be taken to be already available, But Father 
Chevalier wishes to have an instrument with an aperture of about 
(wenty inches, and for this the money already subscribed is ine 
sufficient, Ie has therefore appealed to friends of science m 
France, America, and England fora sum of about £1000 more, 
If this is contributed, he hopes to have erected a great equatorial, 
and to accomplish valuable work with it. 
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“PME reoms of the Royal Society at Burlington House were 

filled last Wednesday evening, when the annual conversa- 
zione tu which ladies are admitted took place. Some of the 
exhibits were shown at the conversazione on May 1, and have 
already been described in these columns. Following our usual 
custom, we only pive descriptions of new exhibits. 

Perhaps the most striking feature of the evening was the tele- 
phonic communication with Edinburgh, Glasgow, Belfast, and 
Dublin, practically shown by the Postmaster-General. ‘The line 
used is the first link of the great Trunk Telephone System 
erected hy the lost Office, which will eventually place the chief 
towns ia the British Istes in direct communication with each 
other. “The wires to Ireland extend through Leeds and Carlisle 
to Portpatrick, thence hy cable across the North Channel to 
Donaghadee, and thence to Belfast and Dublin, the distanee hy: 
this route from London to Dublin being 467 miles. The lines 
are so carefully laid that it was easy to converse with persons at 
the places connected by them, without being disturbed by the 
foreign sounds nsually associated with telephonic communications, 

An electograph for indelible linen marking was shown by 
Messrs. Nalder Bros. and Co, The instrument is used as fol- 
lows: the fabric is damped and a current is passed for about 
two seconds from a silver die, carrying silver into the fabric 
wherever the die touches, The current is then reversed for 
three seconds, which reduces the silver in the fabric ; the final 
result, being the same as with ordinary marking-ink, viz, that 
metallic silver is deposited in the tissue. I'lain water can be 
used, Int a salt soludion is preferable, as the result is much more 
quickly obtained, 

Models illustrating Lewis and Hunter's patent coal shipping 
system, as in use at the Bute Docks, Cardiff, were exhibited by 
the Bnte Docks Company. With this system the coal is shipped 
in very much better condition than with the old systems, and 
owing to the construction of the carrying-hoxes, with a cone 
valve or bottom, which is only released to let the load out when 
it is lowered down into the hold of the vessel, within some 
1S inches of the flooring of the shipor the cargo, as the case may 
he, the breakage is greatly reduced. Mach crane is capable ot 
loading 300 tens per hour. 

aa C2. Boys illustrated the projection of ripples, and 
showed a logarithmic chart of wave and ripple velocities and 
frequencies, Ripples produced by tuning-forks are so small, 
ai travel so quickly. as to be invisible unless illuminated either 
instantaneously or intermittently at the proper rate. They are 
then visible, and the relations of velocity and frequency can be 
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illustrated. Both tuning-forks and a mechanical device were 
employed to produce the ripples. By the use of **scale lines,” 
the logarithmic chart was made more comprehensive than usual. 
The lines were employed to illustrate the effect of all possible 
variations of gravity and of surface tension divided by density 
upon velocities and frequencies of waves and ripples. 

Mr. J. Norman Lockyer, C.B., had three exhibits. One wasa 
photograph of apparatus employed for collecting the gases obtained 
from minerals by the distillation method. A small retort con- 
taining the mineral is connected with an end-on spectrum tube 
joined on toa Sprengel pump. After exhaustion, the mineral is 
heated to redness, and the spectra of the gases evolved at the 
various stages, as exhibited by the spectrum tube, are both 
observed and photographed. The gases are collected in a 
“steeple” at the foot of the fall tube of the pump, and 
they can then be observed at atmospheric pressure. The 
second exhibit consisted of photographs of the spectra of 
Bellatrix, and of a part of the solar chromosphere, showing co- 
incidences with the lines photographed in the spectra of the 
gases obtained from uraninite. The photographs showed a 
close relation of the new gas or gases to solar and stellar 
phenomena. They appear to point to the vera causa, not of two 
or threc, but of many of the lines which so far have been 
classed as “unknown.” The spectrum of Bellatrix was photo- 
graphed at South Kensington with a 6-inch prism of 45°, and that 
of the solar chromosphere with the same instrument during the 
total eclipse of the sun, 1893. Mr. Lockyer also ex- 
hibited photographs of the spectra of the new gases. In 
the preliminary experiments, the new gases have not been 
separated from the known gases which come over with 
them, so that the spectra exhibited contained many known lines. 
The photographs illustrated : (2) The ‘presence of the yellow 
line (195) in some instances wz¢/# the blue line 4471, and in 
others zwe¢hort it. (6) The presence of the yellow line in some 
spectra w7?h an ultra-violet line at 3$S9, and in others without it. 

Dr. A. «A. Common exhibited the following silvered glass 
mirrors ; (1) 21-inch convex mirror, 54-inch radins, being the 
small mirror of an oblique Cassegrain reflecting telescope. 
(2) 20-inch coneave mirror, 90-inch radius, spherical curve. 
(3) Two 16-inch plane mirrors for heliostats to be used at the 
1$96 total solar eclipse. 

Mr. A. E. ‘Putton exhibited an instrument for cutting, grind- 
ing, and polishing accurately orientated plates and prisms of 
crystals of every degree of hardness. The instrument combines 
an accurate reflecting goniometer with a diamond-edged cutting 
dise and grinding and polishing laps. The adjusting segments 
of the goniometer are graduated, in order that the crystal may 
he adjusted so that the desired direction in it can immediately 
be brought parallel to the cutting dise or grinding lap. Numerous 
interchangeable laps are provided suitable for all ciasses of 
crystals, and the interchange may be effected with great readi- 
hess. .\ counterpoising arrangement is also provided which 
enables the pressure with which the crystal bears upon the lap 
to be nicely adjusted, according to the strength of the crystal. 
The instrument may either be driven by hand or by means of 
any form of small motor. 

Mr. .\. P. Trotter showed a model illustrating the relation of 
volts, amperes, and length of electric are. The model was made 
from the diagrams in Prof. Ayrton’s paper, read before the 
Chicago Congress, and deseribed in Mrs. .Ayrton’s article in The 
Electrician. Vrawings of the electric arc were shown by Mrs. 
Ayrton. The drawings were in sepia, and ten times the full size. 
They showed the form of the are produced with a current of 20 
amperes between a positive carbon 18 millimetres in diameter, 
and a negative one 15 millimetres in diameter, when the 
arc was respectively 4, 7 and 1S millimetres long. from 
the drawings it could be seen that using a cored positive 
carbon déinshes the visible part of the arc, and, when the arc 
is long, causes the central portion to become gourd-shaped. 

The Applied Mathematics Department of University College 
showed a series of diagrams, calculated and prepared by Miss 
Alice Lee, to illustrate the time-decay of the field due to a 
Mertzian oscillator, The late Prof. tertz prepared four 
diagrams to illustrate the nature of the field in the neighbour- 
hood of an oscillator giving a stable wave train. Ilis theory 


requires modification, owing to every Hertzian oscillator really | 


giving a rapidly damped wave train. Miss Lee's diagrams illus- 
trated the changes in the field during 64 complete oscillations. 
Four systems of curves gave the points of the field with relative 
Strengths 50, 30,10 and 1. The decadence of the fleld was repre- 
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sented not only by the gradual change of shape of the curves, 
but by the complete disappearance of the curves of greater 
strength. When the series is complete, it is proposed to reduce 
it by photography and use it ina ‘¢ wheel of life,” to illustrate 
the decadence of an oscillator-field. 

4\ curious model for showing the gyroscopic properties of a 
wheel was exhibited by Mr. Killingworth lfedges. The wheel 
was represented by a rim, having within it a heavy inner disc 
which could be made to revolye rapidly on the axis of the 
wheel. When the wheel was allowed to roll slowly down an 
inclined plane, and the inner dise was made to revolve in the 
same direction as the wheel, they both assisted to keep the 
system upright. When, however, the inner dise revolved in 
the opposite direction to the wheel, the system was in a state of 
unstable equilihrium which caused a rapid revolution through 
180°, when both the wheel and the inner disc revolved in the 
same direction, and so produced a state of stable equilibrium. 

Four photographic views taken by Mr. W. Bartier, and illus- 
trating the accumulation of ice on the river near the Beckton 
Gas Works, North Woolwich, in February of this year, were 
shown by Mr. G. J. Symons. 

Photographs of curvilinear crystals of water were exhibited by 
Dr. Gladstone, F.R.S. The photographs were taken during 
the severe frost of last February, and showed the forms assumed 
by the yapour when frozen upon a shop window, and the glass 
roof of a photographer's stndio, All the lines of the crystals 
were curved. Another exhibit by Dr. Gladstone consisted of a 
blue photograph showing the way in which a solution of sodium 
salts mixed with some earthy matter and water may be made to 
crystallise on evaporation. This specimen showed many spiral 
forms. _ It, and the original specimens, were prepared by Mrs. M. 
Watts Hughes. 

Prof. A. G. Greenhill and Mr. T. I. Dewar exhibited an 
algebraical spherical catenary. By a special choice of the con- 
stants, depending upon the quinquisection of the period of the 
associated elliptic functions, the general equations of the 
spherical catenary, considered by Clebsch in Crelle, 57 were 
shown reduced so as to make the projection of the chain on a 
horizontal plane a closed algebraical curve of the tenth degree, 

.\ number of interesting Japanese pictures, selected to illustrate 
the effects of time on the pigments used by the old painters 
of Japan (a.m. 1322 to the early part of the 19th century), 
were exhibited by Mr. W. Gowland. The chief pigments used 
in these pictures were as follows :—Greens and blues : carbonates 
of copper. Permanent blue: the mineral Zaf/s dazu/i, Reds : 
red oxide of iron, vermilion, carmine. Permanent white: 
levigated oyster-shells. Black: soot prepared from the oil of 


| Sesamum Lndicum, 


Tropical American butterflies, selected to show the existence 
of common colour-types among species associated in the same 
areas, were exhibited by Mr. W. F. 1. Blandford. The phe- 
nomenon ( Homaochromatism ) is observed chiefly among species 
of the sub-families Danatne and Heltcontine, but frequently 
species of other suh-families conform to the prevailing colour- 
type. Toa particular class of cases of colour-resemblance the 
term ‘‘mimicry” has been applied. The series shown com- 
prised :—(r) Species of Ae/icon zis associated in pairs, the colour- 
type varying with the distribution from north to south. (2) 
Species of different genera ( 77thorea and /feltconins ) associated 
in pairs, and sometimes mimicked by butterflies of other 
families. (3) Tlomceechromatic types from various districts 
represented by numerous species in dificrent families, sub-families 
and genera, 

Minuti: in finger-prints formed the exhibit of Mr. Francis 
Galton. The exhibit furnished an illustration of the exceptional 
trustworthiness of the finger-print method in determining ques- 
tions of identity. It demonstrated that in a case of twins, whose 
portraits, classificatory measures, and finger-print formule were 
closely alike, the finger-print minutia were quite different. .\ 
second exhibit of Mr. Galton’s was the print of the hand of 
a child eighty-six days old. .An enlargement of this print showed 
the development of the ridges at that early age. 

Mr. B. Ilarrison exhibited Lolithic implements from the 
chalk plateau of Kent. The implements were found by the 


| exhibitor in pits, dug under the auspices of the lritish Associa- 


tion, Stones were shown which were thought to bear evidence 
of use as tools, naturally of suitable shapes, but improved upon 
by chipping round the edges where required. ; 

The Curator of the Maidstone Museum showed a series of 
nine photographs (with map, ground plan, and section) of a 
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supposed Roman Mithreum or Mithraic temple discovered on 
the east bank of the river Medway at Wouldham, near Maid- 
stone. The temple. or ** cave,” was found by workmen while 
cngaged in removing sand for ballast, and excavated under the 
superintendence of the exhibitor. It had apparently been built 
into the bank, standing east and west, measuring 40 feet in 
length and 20 feet in width. Numerous fragments of tiles, 
samian and other pottery. animal bones, and a coin of Constan- 
tnopolis were found in the #//fg, but no statuary or inscriptions. 
So far this *tcave™ is the only one found south of the river 
Tyne. 

Mr. G. F. Scott EMiot had on view photographs and objects 
iHustrating: his recent expedition to Kuwenzon. The photographs 
showed characteristic trees and shrubs of Tarn, view of Kagera 
River, andof Ruwenzori. The objects consisted of Wandorobbo 
costume, sword, quiver, fire-stick, and arrows ; Uganda pottery, 
hark cloths, &c.: banana meal, &c., in form, ready for export. 

Mrs. Ellis Rowan exhibited .Australian wild flowers in water- 
colours. The examples were from Northern (Queensland and 
Western Australia. 

A letter and original manuscript of Emin Pasha’s last 
Omithvlogical Journal formed an interesting exhibit by Sir 
William 11. Flower. The objects were found by the officers of 
the Congo Free State, after Emin had been murdered by the 
-\rabs at Kinena, on or about October 28, 1892. 

-\ series of cultures of various forms of the bacteria which 
had been isolated from the river Thames, and then cultivated 
by the methods employed in the laboratory, formed Prof. 
Marshall Ward's exhibit. The bacterta were grouped in sectio 
corresponding to the diferent types, and characterised by 
differences as to the pigment-production, temperature of growth, 
éapacity of forming spores, behaviour in different media, sizes, 
shapes, and power uf movement, dc. Some of them belonged 
to common species: others were rare, or unknown, and not 
classified. 

An instrument for describing parabolas by means of a com- 
bined sliding and link motion was exhibited hy the inventor, 
Mr. 11. Thomson Lyon. 

Sir David Salomons showed new forms of “top” slides for 
the lantern, selenite and hot-water slide heated electrically ; and 
illustrated the behaviour of a glow ump in (he magnetic field, &e. 

Mr. FF. Enoch exhibited a living aquatic hymenopterous 
insect, Folynema natans (Lubbock), Caraphractus cinctus 
(Ialiday), described by him in these columns a few weeks ago. 
This minute and most beautiful [ymenepteron was observed hy 
Sir John Lubbock swimming or flying under water, crawling 
about weed, de. The wWyaridie (Hal.) all oviposit: in the 
eggs of other insects: Tofjwema natans, according to Ganin, 
hasing been dred from eggs of a dragon fly, 27:seda. The 
smallest of this tumly, Camploftera papaverts, is but one eighty- 
fifth of an inch in length. 

The leone structure in the dentary bone of Gomphoynathus, a 
South Mrican reptile, was illustrated by one of Vrof Seeley’s 
exhibits. The bone structure in this fossil, which iy of lermian 
age, is net distinguishable from the bone stmeture of a mammal, 
in the arrangement of the haversian canals and the lacunie. 


Prof, Seeley also showed vertical sections throngh the 
Wanilary and mandibular teeth from the same skull. This 
exhibit ronsisted of three vertical sections of the shall of 


Gomphignathe taken at the hinder termination of the hard 
palate, showing the conical forms of the single roots to: the 
nolar tecth, the flat transverse crowns to the teeth, and the 
way in which the mandibular teeth are opposed to those in’ the 

ull. 

Aoomered hone trumpet, drum, and flute were exhibited 
y Dr. George Harley, Phe trumpet and tom-tom ram were 
from the temple of a Buddhist monastery in Thibet. They: 
wore foe de from the bones af priests from their being supposed 
Ode Qeore religiously effectual, The tnampet when blown 
ePitsh on og and falling mournful wauling seund. “The drum, 
when the babe atte hed to ats strings are rattled against the 
kins, givee) disgreeable harsh noise which is thought to drive 
the Sal pint «© tof the temple. The ute is a Carib Indian's, 
trom Comin’, Meade from the tibia of a deer (Coa sts rij). 
Troneot cen te ort the notes t, 2, and 3, an the natural 
armel rate of 6. 7, and 8, asin the trench fageolet. 

‘The fdlewtng ot hiat, wath demonstrations by means of the 
electro lanterns, tah plwee in the meeting room of the Society. 

Lantern lides, letrating the ethnography of British New 
Cannes, by Vret. ©. Thedden. The shdes  lustrated 
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the physical characters of different tribes inhabiting British 
New Guinea, some of the occupations of the people. several 
kinds of dances, and the distribution of dance-masks. 
series of dwellings from one end of the Protectorate to 
the other was shown, and two types of canoes. Finally, 
illustrations of the decorative art of various districts were 
thrown upon the screen. Evidence was given in’ support 
of the view that British New Guinea is inhabited by true dark 
Papuans, and by two distinct lighter Melanesian peoples, one of 
whom may have come from the New Hebrides, and the other 
from the Solomon Islands. 

Dr. J. Joly exhibited examples of colour photography, and 
deseribed his method of obtaining them. The photographs were 
a realisation of composite heliochromy ina single image. The 
method of composite heliochromy requires three images super- 
imposed hy projection. In Dr. Joly’s photographs the colour 
analysis and synthesis are carried out in the one image. The 
colours are the natural colours as they registered themselves upon 
the plate, and in no case altered after reproduction, The speci- 
mens shown were first atlempts, produced with rough apparatus 
The images showed a slightly grained appearance, but this is 
avoidable with proper appliances. The process of taking and 
reproducing the photographs diflers in no way from ordinary 
photography upon the dry plate, save that the sensitive plate is 
exposed in the camera behind a screen lined in particular colours. 
The positive is subsequently viewed through a screen lined with 
three other colours: the three *‘ fundamental colours,” which 
upon the three-colour theory of vision are supposed to give rise 
to all our colour sensations. 


ON THE TNPERATCRE TRA ON SOs 
TIE TERME COND UGLAD ING OL sO Giese 


3 0 “ue experiments described in) this communication 

were undertaken for the purpose of finding 

temperature variation of thermal conductivity of some of the 
more important rocks of the earth's crust, 

§ 2. The method which we adopted was to measure, by aid 
of thermoelectric junctions, the temperatures at different points 
of a flux line in a solid, kept unequally heated hy sources 
(positive and negative) applied to its surface, and maintained 
uniform for a sufficiendy Jong time to cause the temperture to 
be as nearly constant at every point as we could arrange for. 
The shave of the solid and the thermal sources were arranged to 
cause the flux lines to be, as nearly as possible, parallel straight 
lines: so that, according to Fourier’s elementary theory and 
definition of thermal conductivity, we should have 


AM, B)_ [7(M)-2(1)]+MT 
A(T, M)> [e( 8) — 2D) BM? 


where T, M. HM denote three points in a stream line (respectively 
neat to the top, at the middle, and next to the bettem in the 
slabs and columns which we used); 2(T), 7M). 73) denote 
the steady temperatures at these points + and 4(T, M), 4(M, 2). 
the mean conductivities between T and M, and between Mand 
B respectively. 

§ 3. The rock experimented on in each case consisted of two 
equal and similar rectangular pieces, pressed with similar faces 
together. In one of these faces three straight parallel grooves 
are cut, just deep enough to allow the thermoelectric wires and 
junctions to be embedded in them, and no wider than to adit 
the wires and junctions (see diagram, § 8S below). Thus, when 
the two pieces of rock are pressed together, and when heat is 
so applied that the flux lines are parallel to the faces of the two 
parts, we had the same result, so. fir as thermal conduction 1s 
concerned, as if we bad taken a single slab of the same size as 
the two together, with long fine perforations to reecive the elec- 
tric junctions. "The compound slab was placed with the per- 
forations horizontal, and their plane vertical. Its lower side, 
when thus placed, was immersed under a bath of tin, kept 
melted by a lamp helow it. Its upper side was flooded over 
with mercury in our later experiments (88 6, 7.8), asin Hopkins? 
experiments on the thermal conductivity of rock. Tleat was 
carried off from the mercury by a ineasured quantity of cold 
water poured upon it once aminute, allowed to remain till the 
end of aaminute, and then drawn off and immediately repliced 
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hy another equal quantity of cold water. The chief dithenlty 
in respect to steadiness of temperature was the keeping of the 
gas lamp below the bath of melted tin uniform. If more 
esperiments are to be made on the same plan, whether for rocks 
<r metals, or other solids, it will, no doubt, be advisable to use 
an automatically regulated gas flame, keeping the temperature 
of the hot bath in which the lower face of the slab or column is 
inmersed at as nearly constant a temperature as possible, and 
lo arrange for a perfectly steady How of cold water to carry away 
heat from the upper surface of the merenry resting on the upper 
side of the slab or column. It will also be advisable to avoid 
the complication of having the slab or column in two parts, 
when the material and the dimensions of the solid allow fine 
perforations to be bored through it, instead of the grooves 
which we found more readily made with the appliances avail- 
able to ns. 

§ 4. Our first experiments were made on the slate slab, 
25 cm. square and 5 em. thick, in two halves, pressed together, 
each 25 cm. by 12°5, and 5 cm. thick. One of these parts 
cracked with a loud noise in an carly experiment, with the lower 
face of the composite square resting on an iron plate heated by 
a powerful gas burner, and the upper face kept cool by ice in a 
metal vessel resting upon it. The experiment indicated, very 
decidedly, less conductivity in the hotter part below the middle 
than in the cooler part above the middle of the composite 
square slab. We supposed this might possibly be due to the 
crack, which we found to be horizontal and below ‘he middle, 
and to he complete across the whole area 
«of 124 em. by 5, across which the heat 
was conducted in that part of the com- 
posite slab, and to give rise to palpably 
imperfect fitting together of the solidabove 
and below it. We therefore repeated the 
experiment with the composite slab turned 
upside down, so as to bring the crack in 
one half of it now to be above the middle, 
instead of helow the middle, as at first. 
We still found, for the composite slab, 
less conductivity in the hot part below the 
middle than in the cool part above the 
middle. We inferred that, in respect to 
thermal conduction through slate across 
the natural cleavage planes, the thermal 
conductivity diminishes with inerease of 
temperature, 

§ 5. We next tried a composite square 
slab of sandstone of the same dimensions 
as the slate, and we found for it also decisive 
proof of diminution of thermal conductivity 
with increase of temperature. We were 
not troubled hy any cracking of the sand- 
stone, with its upper side kept cool by 
an ice-cold metal plate resting on it, and 
its lower side heated to probably as much as 
300’ or 400° C. 

§ 6. After that we made a composite 
ptece, of two small slate columns, each 
3°5 em. square and 62 cm. high, with 
natural cleavage planes vertical, pressed 
together with thermoelectric junctions as 
before ; but with appliances (see § 10) for 
preventing loss or gain of heat across the vertical sides, which 
the smaller horizontal dimensions (7 cm., 3°5 cm.) might require, 
but which were manifestly unnecessary with the larger horizontal 
dimensions (25 em., 25 em.) of the slabs of slate and sandstone 
used in our former experiments. The thermal flux lines in the 
former experiments on slate were perpendicular to the natural 
cleavage planes, but now, with the thermal flux lines parallel to 
the cleavage planes, we still find the same result, smaller thermal 
conductivity at the higher temperatures. Numerical results will 
be stated in § 12 below. 

§ 7. Our fast experiments were made on a composite piece 
of Aberdeen granite, made up of two columns, each 6 em. high 
and 7°6 cm. square, pressed together, with appliances similar to 
those described in § 6: and. as in all our previous experiments 
onslateand sandstone, we found less thermal conductivity at higher 
temperatures. The numerical results are given in § 12. 

§ 8. The accompanying diagram (lig. 1) represents the ther- 
mal appliances and thermocleetric arrangement of §§ 6, 7. The 
columns of slate or granite were placed on supports in a bath of 
melted tin with about 02 cm. of their lower ends immersed. 
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The tap of each column was kept cool by mereury, and water 
changed once a minute, as deseribed in § 3 above, contained in 
atank having the top of the stone column for its bottom, and 
completed by four vertical metal walls fitted into grooves in 
the stone, and nade tight against wet mercury by marine glue. 

§ 9. The temperatures 7(B), e(M), 2(T) of 4, M, T, the hot, 
intermediate, and cool points in the stone. were determined by 
equaltsing to them successively the temperature of the mercury 
thermometer placed in the oil-tank, by aid of thermoclectric cir- 
cuits and a galvanometer used to test equality of temperature by 
nullity of current through its coil when placed in the proper 
circuit, all asshown in the diagram. The steadiness of tempera- 
ture in the stone was tested by keeping the temperature of the 
thermometer constant, and observing the galvanometer reading 
for current when the junction in the oil-tank and one or other of 
the three junctions in the stone were placed in circuit. We also 
helped ourselves to attaining constaney of temperature in the 
stone by observing the current through the galyanometer, due to 
differences of temperature between any two of the three junctions 
B, M, T placed in cirenit with it. 

§ 10, We made many experiments to test what applianee~ 
might be necessary to secure against gain or loss of heat by the 
stone acrossits vertical faces, and found that 4zese/guhr, loosely 
packed round the columns and contained by a metal case sur- 
rounding them at a distance of 2.cm. or 3 em., prevented any 
appreciable disturhance due to this cause. This allowed us to 


. feel sure that the thermal flux lines through the stone were very 


Fic. 1.—Iron wiresare marked 7 Platinoid wires are marked g. B, M, T. Thermoelectric junctions in 

slah. X. Thermoelectric junctions in oil bath. A. Bath of molten tin. C. Tank of cold water. I) 
i. Thermometer. 4 
insulated from one another, and wrapped altogether in cotton wool at this part, to secure equality 
of temperature hetween these four junctions, in order that the current through the galvanometer 
shall depend solely on differences of temperature between whatever two of the four junctions. 
See lees lenses put in circuit with the galvanometer. G. Galvanometer. H. Four mercury cups. 
for convenience in connecting the galvanometer to any pair of thermoelectric junctions. -r, 6, 77, f. 
are connected, through copper and platinoid, with X, 3, M, T, respectively. 


F. Junctions of platinoid and copper wires. The wires are 


approximately parallel straight lines on all sides of the centra 
line BMT. 

§ 11, The thermometer which we used was one of Casella’. 
(No. 64,168) with Kew certificate (No. 48,471) for temperature 
fromo° to 100°, and for equality in volume of the divisions above 
too’, We standardised it by comparison with the constant 
volume air thermometer! of Dr. Bottomley with the following 
result. This is satisfactory as showing that when the zero error 
is corrected the greatest crror of the mercury thermometer. 
which is at 211° C., is only 073°. 

Reading. 


¢ Correction to he subtracted 
Air Mercury from reading of mercury 
thermometer. thermometer. thermometer. 

Omen 38 1°9 19 

De? ieee eas ses \ssiag 2 5 270 

1OGES aires =) STGS-G) rs 

2 te ace ove eens 16. 

2OSu/ee: 207s 1S 


t Phil, Mag., Mugust 1888, and Ray. Su. Edin. Prec., January 6, 1333 


€ 12. Each expernment on the slateand granite columns lasted 
aleert two hours from the first application of heat and cold : and 
we generally found that after the first hour we could keep the 
temperatures of the three junctions very nearly constant. 
Chovsing a time of best constancy in our experiments on each 
of the two substances, slate and granite, we found the fallowing 
results :— 

Slate: flux lines parallel to cleavage. 


(10) et foie 
ahi HARB 
7(B) — 202°°3. 


iB} 


The distances between the junctions were “57 cm. and 


MT = 2°6cm. Hence by the formula of § 2. 
iS Ua) LS einen) eae ‘91 
ATM) 79°0+2°57 307 
Aberdeen granite : 
MG) aay ie 
ew tet sge Os 
ru 06) eres ot bar os 


The distances hetween the junctions were BM = 1°9 cm. and 
MT = 2-0 cm. 


&( MB) = EAS oo b9) — 322 
AVM)  69'0+1°9 


$13. Thus we see, that for slate, with lines of fluy paralle) to 


cleavage planes, the mean conductivity in the range from 123 C. | 


te 202" C. is 91 per cent. of the mean conductivity in the range 
from 50 C. to 123° C.. and for granite, the mean conductivity 
in the range from 145° C. to 214 C. is SS per cent. of the mean 
conductivity in the range from St C. to 1rg5 C. The general 
plan of apparatus, described above, which we have used only for 
comparing the conductivities at diflerent temperatures, will, we 
beheve, be found readily applicable to the determination of 
ce nductivities in absolute measure. 


Lith RELATION PE TMS THE NONE. 
EN TES: OF LEIS SIS: ele) iLL F ee WO) Tors 
BWA NCES OLS fas Eafe 1: 

\WE 


all know that it was a long time before mankind found 

out that the earth moves. Vor ages the apparent motion 
of the heavenly bodies was supposed to be their real motion, 
the earth being tixed, We, whe know something of the truth 
in this matter. do not, however, any more than our ancestors 
did, see or feel the earth move. We believe that it does so 
cuther because we have been told hy some one who, we think, 
Knows about such things, or Lecause we have reasoned the 
matter out from data observed by ourselves or reported by 
credible observers. But in habitual thought and speech we go 
Pack to the old assumption which, for our practical, terrestrial 
|@rposes, answers well enough, and is perfectly in accordance 
with our sensations, 

When we turn from the great Cosmos to the microcosm: 
when we compare the mefion of our own body among the 
Virious hved (terrestrially fixed) and moving bodies around us, 
with the motion of the earth among the stars, we find quite a 
ilferent state of matters, Tt never occurs to us that our own 
voy is at rest, and that the trees, houses, &kc., miove. When 
we really move we not only know, but feel and see that we are 

nveng, and every one learned or ignorant, old or young— if 

ily be is sober- feels and sees that the solid earth ts fixed, 
eept oon the rare oceasion of an earthquake, and in the case 

f awe illusions which we shall have ta consider. FE wish to 
seis the cause of this sersatien of the fixedness of the earth, 
wel css in@lentally af the exception implied in the words I 
eve Just owed, af only he is sober.” 

If we heey eur head fixed and look at any really fixed scene 

sy, 4 fom which there is nothing moving ora landseaje, 

wefan fir 1] one without railway trains, ships, moving: beasts, 
or flyway bards, we can allow our cyes to run over it nas umferm 
era irregular a Way as we please, and see that the scene remains 


fvel. We might have supposed that, as we move our cyes 

Ue pur h th Rewer) 6 Lewther, delivered before the On ford 
1 rety J * Peet Com ae he Waverity Mu cem, Ovf J, on 
Maver 5 Vref \ Gr Brow, fF ORLS. 
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from right to left the whole seene, like a moving panorama, 
would seem to move from left to right, hut it does not do so, 
Tt remains visibly at rest, and we know, without any reasoning 
about it, that the changes of view were produced by the motion 
of our eyes. 

We fancy that we can move our eyes uniformly, that by a 
continuous motion like that of a telescope we can move our 
eyes along the sky-line in the landscape or the cornice of the 
room, but we are wrong in this. | fowever determinedly we try 
to do so, what actually happens is. that our eyes move like the 
seconds hand of a watch, a jerk anda little pause, another jerk and. 
so on; only our eyes are not so regular, the jerks are sometimes of 
greater, sometimes of less, angular amount. and the pauses vary in 
duration, although, unless we make an eflort, they are always short. 
During the jerks we practically do not see at all, so that we have 
before us not a moving panorama, but a series of fixed pictures 
of the same fixed things, which succeed one another rapidly. It 
is not difficult to understand how this gives rise to a sensation of, 
the fixedness of the external scene. If. in the otherwise fixed 
scene, there is a really moving object. we see it move, because 
during the pauses, short as they are, the moving object has 
visibly changed its place, and in cach of our fixed pictures the 
moving object is seen to move. If it moves too slowly for this, 
then we do not see it move, but only infer its motion from com- 
parison of its position at different mes. If we keep our eyes 
fixed on the moving object, and this is possible if it does not 
move too fast or too irregularly. then we see it fixed and the 
really fixed things moving, an illusion we have all observed 
when the pier seems to move and the steamer remain at rest. 

That the eyes jerk in the way now stated can be made plain 
hy means af a simple experiment. Tf we have in the field of 
view a bright object, such as an incandescent electric lamp, and 
after running our eyes over the scene before us, shnt our eyes. 
we see secondary images of the bright object.’ Now if the 
cyes move continuously from one position to another, we should 
see between the two secondary images of the light object 
corresponding to these two positions, a bright band composed of 
an infinite number of images each infinitely near its two neigh- 
hours. But we see no such band. but a finite number of sharp 
individual images, each of which corresponds to the position of 
the eves during a pause between jerks: unless the bright object 
is very bright, there is nothing in the secondary image to repre- 
sent the positions of the eyes during the jerk. If for a bright 
object we take the sun, then we de see bands joining the sharp 
secondary images. These bands are fainter than the sharp 
images, and die away sooner. They are the impressions made 
on the retina by the image of the sun passing rapidly across it 
during the jerk. But, if with the fixed bright object in the 
field we follow with our eyes a really moving thing, then on 
shutting the eyes we see a band of light. because the image of 
the bright object passed not very rapidly across the retina. 

This habit of jerking the eyes from one position of vision to. 
another, as fast as the light, well-paised globes can be swung 
round by the quick-working. straight-fibred muscles which 
move them, may be an innate habit, or it: may have heen ac- 
quired by our looking at things and turning quickly from one 
object of interest to another: at all events, it is now the way in 
which alone we can move them, unless we fx them ona moving 
object. 

So far TE have supposed the head fixed and the eyes alone 
moving. Let us new attend to what happens when we move 
our head.? 

The movement of the head. unless it is very rapid, makes no 
difference at a}l in the phenomena just described. 

Tf we call the line along which we look during the pause 
between the two jerks a ghince-line, we may describe the whole 
phenomenon by saying that the glance-lines are fixed! relatively 
to fined external objects, whether the head is ratated or not. 
This, of course, means that, during a pause, the eyes are rotated 
relatively to the head ahout the axis about which the head is 
really rotated, in the apposite sense and through the sime angle 
as the head. 

Tt might, for all that has been yet seid, be supposed that this 
fixedness of the glance-lines, when the head is rotated, depends 
on the halitof looking at things; but chat this is not the cause, 
or, at all events, not the only cause, is plain from the fact that 
the same relative movements of the eyes take phice when we 


1 The secondary images are better seen if we lock at a white surface and 
wank rapidly. 

3 Vy “meving the head, TP mean moving the bead cither done or along 
with the body or any part of it. 
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ook at an objectless field of view, such as the clear, cloudless 
sky, or, as was, I believe, first noticed by Dr. Breuer, when the 
eyes are shut. By placing the fingers lightly over the closed 
eyelids we can feel the motion of the prominent cornea. If, 
with eyes shut and fingers so placed on the eyelids, we turn the 
head or turn head and body round, we feel the eyes twitch. .As 
the head turns round the eyes retain for a little a fixed orientation 
in respect to external fixed things, and then jerk so as to make 
up for lost time, again pause, and again jerk, and soon. So that 
while the head turns uniformly, the eyes, which must, of course, 
on the whole make one full turn, while the head makes une full 
turn, do their rotation intermittently, being, so to speak, left 
behind by the head, and then making up by a rapid jerk. 

Another proof that these compensatory movements, as they 
may be called, of the eyeballs are not, or. at least, not wholly, 
eaused by the effort of looking at things, is afforded by ob- 
serving what happens when the head is rotated about a fore and 
aft axis, about an axis coinciding with a glance-line. Tf we keep 
our eyes fixed on a particular point and rotate the head about 
the line along which we look,' we still see things fixed, the world 
does not seem to revolve about our fore and aft axis, Here also 
we can show by means of secondary images that we see a series 
of fixed pictures. 

If, witha bright object in the field of vision, we fix our eyes 
and keep them fixed on a point, about 15° distance from the 
hright object Gif we keep both eyes open, about as far from our 
eyes as the bright object is, so as to avoid double vision), and 
then rotate the head about a fore and aft axis through, say, 30° by 
inclining the head towards one shoulder, and shut the eyes after 
this performance, we see a number of sharp secondary images of 
the bright object arranged upon an are of # circle, the radius of 
which is the angular distance of the bright object from the point 
fixed. 

If I have rotated my head through about 30°, 1 see about five 
secondary images, so that what 1 call the angle of rotatory 
nystagmus is, in my case, about 6. Tere we have been looking 
all the time at the same point, and it is not easy 1o suppose that 
the very slight attention we pay to objects seen indirectly, or, as 
we sometimes say, ‘* with the tail of the eye.” could lead toa 
habit, so fixed that we cannot escape it, of moving the eyeballs 
in the way described. 

| have sail that the movement of the head, sardess rf fs very 
rapid, docs not affect the fixedness of the glance-lines. Trans- 
latory motion ef our body may be so rapid, as in a railway train, 
that the eyes cannot twitch so fast as to keep the glance-lines 
fixed relatively to near fixed objects. 

The eyes do their best, they twitch but not enough, unless 
the train is moving slowly, and near objects seem to fly back- 
wards. We succeed with fixed objects at a greater distance 
from us; we can see them fixed, and all objects between us and 
such visthly fixed objects are seen ta move backwards, fixed 
things beyond them seem to move forward with us. Of course 
if, by keeping our attention on our carriage and its contents, our 
glance-lines become fixed in reference to these really moving 
things, they seem fixed, and the whole world outside of the 
carriige is seen to move in the direction opposite ta that of our 
real motion, It is also obvious that rotation of the head, if it 
is more rapid than the quickest possible rotation of the eycball 
in the head, must affect the position of a glance-line, for, in 
order that the glance-line may remain fixed, the eyeball must 
rotate in reference to the head as fast in one sense as the head 
rotates in reference to external things in (he other sense ; but in 
the case supposed, the eyeball cannot do so. We can try this 
experiment without having recourse to mechanical means of 
rotating our body and head, which, of course, we could do as 
fast as we please, and a great deal faster than would be either 
pleasant or safe. The most rapid rotation of our head which 
we can produce by the direct action of our muscles is what is 
known as wagging, that is, a rotation about a vertical axis upon 
the joint between the first two vertebre. In this way we can 
give the head an angular velocity considerably greater than the 
maximum angular velocity of the eyeball, When we do this as 
fast as we can, we see that external things do not appear steady. 
When we wag our head to the right we see the world wag to 
the left, and ere versa. But the eaternal really fixed things 
do not appear to us to describe nearly so large an angle as the 


2 If we take a sufficiently distant object as the thing to he looked at, we 
may negluct the want of coincidence of the two glanceslines belonging to the 
two eyes, and, moreover, all that is here described is seen as well, though 
nut so conveniently with one eye shut. 
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head really does, the eyes make an effort to compensate the 
rotation of the head, an effort only partially successful. the angle 
through which external things seem to move being the difference 
between the actual angular rate of movement of the head. and 
the maximum possible angular rate of movement of the eyeball 
in ils socket. This diflerence can best be observed and, indeed, 
can be approximately measured by observing a distant light on 
a dark night, while we wag the head. The point of light seems 
drawn out into a horizontal line of light, the apparent length or 
which is the angular difference in question. As we can wag 
our head much faster than we can nod it, the apparent length of 
the vertical line of light into which a bright point is drawn out 
when we look at it and nod as rapidly as we can, is much less 
than that of the horizontal line of light just spoken of: but I 
find that I can, by nodding, rotate my head about a right and 
left axis a little faster than ] can rotate my eyes about the same 
axis, so that the luminous point does appear drawn out into a 
short vertical line. 

Such violent movements of the head occur sometimes in our 
ordinary (not experimental) use of our eyes, but they are rare 
and isolated, so that the disturbance of the fixedness of the 
glance-lines which they cause does not really affect our sense o1 
the fixedness of the world. The illusion of the moving pier and 
fixed steamer, Which we have all also observed when there is a 
train alongside that in which we happen to be, and we see 
the moving train fixed and the fixed train moving, is cor- 
rected by looking at the shore or the railway station. Fora 
moment these also seem to move, but our glance-lines almost 
instantly become fixed in reference to these things which we 
know are fixed. and it is then difficult to recall the illusion. 
Another similar case is that of the moon and the clouds. We 
sometimes see the moon moving and the clouds fixed, sometimes 
the clonds moving and the moon fixed, as our glance-lines are 
fined relatively to the clouds or to the moon, and a little 
practice enables us to change from the one sensation to the other 
at will. 

What has been said seems to show that our immediate sense 
that the earth and what we call fixed objects on it are fixed is a 
consequence of the way in which we move our eyes, and, in 
particular, of the way in which, by a suitable movement of the 
eyeballs, we involuntarily and unconsciously compensate move- 
ments of the head, voluntary or involuntary, conscious or 
unconscious, ? 

That such an immediate sense of the fixedness of external 
fixed things is of great use to us in moving about among them is 
plainly shown when we observe the trouble which a drunken man, 
who has lost this sense, has in guiding himself. 

T now turn to the question, What is the cause of this prompt 
and wonderfully accurate compensatory movement of the 
eyeballs ? 

Vhere are three sources from which we can obtain information 
leading to an answer, (1) Experiments on ourselves. (2) anato- 
mical observations and measurements. and (3) observations of 
the effects of injuries to the labyrinth of the internal var, 

T shall consider these in their order, 

By experiments on ourselves T mean the study of the effect on 
the motion of the eyes and on our sense of the fixedness of 
external things, of movements of onr head (in this case, always 
along with the rest of our body) which we do not make, asa rule, 
for any other purpose. 

1 have already stated that if we shut our cyes, place our fingers 
on the eyelids, and turn roundabout a vertical axis, we feel with 
our fingers the jerking motion of the eyeballs. If instead of 
turning once round, we turn round several times, still better if 
we seat ourselves ona turning-table and get some one else to turn 
it and us round at a uniform rate, we find that the jerks become 
less and less frequent, and after two or three turns cease alto- 
gether. Another thing which we observe is, that although the 
turn-table is being turned round at a perfectly uniform rate, we 
feel the rotation becoming slower and slower, and when the 
jerks of the eyeballs have quite ceased we feel ourselves at rest, 
and have no sensation of rotation, Tet us for convenience call 
the sense in which the rotation is still going on positive. This 
uniform positive rotation has become to usimperceptible (as long 
as we keep our head in the same position in respect to the 
vertical), and is what we may calla new zero of rotation. Tf the 
rate of rotation is now increased, we feel this increase as a positive 
rotation 3 if it is diminishetl, we feel the diminution as a negative 


7 1 need hardly repeat that, by movements of the head, ] mean movements 
of the head whether acconpanied or not by mov 2 nents of the body. 
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r tatiomewa retation the other way about. What we really | garded as the organ of hearing, there is an organ of very 


perceive then is aceederation of rotation, using the word ac- 
celeratinn in its technical sense. If the turn-table is stopped. 
this is a negative acceleration, and what we feel is that we are 
ein turned round in a negative sense, and at the same time we 
feel our evehalls jerk. The sense of rotation and the jerking die 
away in this as in the former ease. 

It. while we are being turned round with uniform angular 
velocity, Iut after all Sense ot rotation and all jerking of the 
eyeballs have ceased, we open our eves. we sill feel ourselves 
‘quite at rest, but we sce all esternal objects turning round us ; as 
has been well said by Prof. Mach, the external world seems 
to turn round inside an outer unseen fixed world. 1 is in 
teference to this imaginary fixed world that our glance-lines are 
now xed. Tf the rate of rotation is changed while the eyes 
are open. the sensation of rotation is exactly the same as if 
they were shut, we feel the acceleration—positive or negative 
as a retation in the one or in the other sense, and the jerks of 
the cychalls take place as if the real external world were not 
there, and we were looking beyond tat the unseen fixed world 
outside of it, that imaginary world in reference to which our 
glance-lines are now fixed. 

It while the experiment 1 have described is going on, we 
muve ~»» a» to change the direction, in our head, of the axis of 
rotation for instance, if, afler uniform rotation about a vertical 
axis has gone on, with the head in its usual upright position, 
until the sense of rotation has ceased. we bow our head forwards 
so that the axis of rotation is now parallel to a Hine from the 
occiput to the chin, a very striking, and somewhat alarming, 
but most instnictive sensation is experienced. What we feel is 
that we are being turned round with a rotation which is the 
resuliant of two rotations of equal angular velocity—one the 
real rotation about what is now the vertical, the other the 
Imaginary (but equally perceived) rotation in the opposite sense 
about the line in the head which was vertical. If the angular 
movement of the head is small. so that the angle between what 
is the vertical and what was the vertical is small, then the two 
eumponent rotations nearly neutralise one another, and the 
strange and alarming resultant is slight: but if the head is bent 
so that the old and new verticals are at right angles to one 
anothyr, the real and the imaginary components are both felt in 
fall, and the effect is very startling. I the rate of retation is 
changed simultaneously with the change of position of the head, 
we have a resultant of two rotations of different angular 
velocity. The most easily observed case of this kind is when 
the rotation is stopped altogether at the moment of change of 
position of the head. Mere the real component is zero, and we 
have only the imaginary one. This is the case of the well- 
Known practical joke: a man is asked to plant the poker before 
him on the floor, place his forehead on the end of it, walk 
round at three times. and then riseand walk to the door. The 
preliminary part of this experiment presents no ditficulty : the 
victim plants the poker, puts his forehead on it, watks round it 
with the greatest ease and with ne sense of anything unusual. 
But when he rises, the Ine in his head which was vertical is now 
horizontal, and he feels himself turned round about that 
horizontal line. The external world he also sees turning round 
this line, objects on the ong side rising up and objects on the 
other side sinking down. dn this visibly swaying world he has 
to guide bis sensibly rotating bedy. and if his friends do nut 
eatch hold ef him he is pretty sure to fall, ATL these experi- 
Tents are most conveniently made ona smoothly working turn- 
table of such a size that ong can comfortably ie down upon it. 
By the kindness of Messrs Dove. lighthouse engineers, 1} had 


the esc of a darge turm-table made for the revolving lantern of a 
Ishth ese, Teeould be turned round smoothly and uniformly, 
at the We xderate speed that is most suituble for experiments of 


the hind in questien. A few experiments with such an ap: 


par will convince any one that we have here to de with a 
perfesly defitite sense, and not with any Vague sensitions 
ema by the inertia of the seft parts of the body, 

Ten ome of the ways in which the phenomena have been 
toplagd Ty thase whe hesitate to beliewe that there can be a 
detrere speed Cony discovered within the last few years. 
‘The theorem Gf tle sersation is net in the soft parts of the 
bewty ge yet he head. is made perfectly plam by the 
fet iter the pethien of the lead and the changes af that 
petition Slee devertiue the sensations, We oust: therefore 
Dak inthe heal forthe « ry of this setise, 


In cliee prefutity ts the cochlea, which is universally re- 
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striking, and we might say mysterious, form. It oceurs in all 
vertebrates, and occurs in them fully developed, except in the 
lowest forms of fish. It is contained in a bony or cartilaginous 
cavity, which communicates with the cochlea or lagena. This 
cavity may be divided into the vestibule and the three semicircular 
canals. The canals open at both ends into the vestibule, and each 
has at one endian enlargement called the ampulla.) Within this 
bony case is contained a membranous structure, consisting of the 
utricle, situated in the vestibule, and thrce membranous canals, 
gach in one of the bony canals. each with an ampulla in the 
bony ampulla, and cach opening at both ends into the utricle. 
The vestibule contains, besides the utricle, the saccule, a mem- 
branous bag continuous with the cochlear duct, and has in the 
side neat the tympanic cavity a hole in the bony wall filled in 
by a membrane. and known as the fenestra ovalrs. The saccule 
and the utricle have each a spot on the lower wall supplied with 
nerves ending in hair-cells, and known as the stacudiat acustica. 

Vhe macuhe neustiog are probably, as suggested by Mach and 
Breuer, organs fitted to perceive acceleration of translatory 
motion, and are net connected directly with the function of the 
semicircular canals, The fevestra ova/es belongs to the organ of 
hearing, which may thus be said te have a right of way through 
the vestibule. We need not therefore here consider any further 
these organs, but confine ourselves to the semicircular canals and 
the utricle in its relation to them. As already stated, each bony 
canal contains a membranous canal. The membranous canal is, 
except at the ampulla, much smaller in bore than the bony 
canal, so that the space outside the membranous canal filled with 
perilymph, is much greater than the space inside filled with 
endolymph. The membranous ampulla much more nearly fills 
the bony ampulla, so that here the perilymph space is compara- 
tively small, The membranous canal is pretty firmly attached 
(in some animals, at all events) to the periosteum of the bony 
canal, se that in man a section has somewhat this form : 


( P eril y mph 


———— endolym ph 


Fach canal is, in all animals 1 have examined, approximately 
ina plane, and it is Important to consider the relations of these 
planes to one another and to the mesial plane of the head. 

as] have brought part of the apparatus with me, To omay 
shortly describe the method T used to measure the angles whieh 
these planes make with ene another, and also an improved 
method, of which [have not yet had time to make any very full 
trial, 

[The method Ulustrated by the human skull shown is fully 
described, with woodeuts from photographs, in Mref, MeKend- 
rich’s ** Test-book of Physiology.’ vol. ii, pp. 697-699, and there- 
fore need not be reprinted here. The other method will, 1 hape, 
give more accurate measurements. ] 

It consists in attaching the preparation either a cast of the 
canals, or. in the case of a bird, the dissected and cleaned bony 
canals—to one arm of a branched rod, and a lump of wax te the 
other, The mxd is then fixed to the large apparatus already 
referred to The canals are snecessively made horizontal, and a 
small phite of glass fixed horizontally in each case parallel 
therefore to each canal lo the lumpof way. We can also 
attach a glass plate parallel to the mesial plane. We can thus 
have, ona comparatively small picee of wax, glass plates parallel 
to all the planes, the relations of which to one another are to be 
measured, The lump of wax is then removed from the rod, and 
the angles between the planes of the glass plates measured by 
means of an ordinary roller ponivmeter. 

The general results are + 

(1) The canals do not le rigorously in planes, but sufficiently 
nearly se to give closely accordant results. 

(2) The external canals are very nearly at right angles to the 
mesial plane, and therefore, from the bilateral symmetry, the two 
external canals are very nearly in one plane, 

(3) The superior and postertor canals of the same side make 


Vt) atl animadts the pois ae ends of the superior and the posterior 
canal have a common opening into the vestitmte, 
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approximately equal angles with the mesial plane. In all cases 
which I have examined, the angle between the posterior canal 
and the mesial plane is somewhat larger than that between the 
superior canal and the mesial plane. : 

From the bilateral symmetry, therefore, the superior canal of 
the one side is nearly, hut not quite, parallel to the posterior 
canal of the other side. In the discussion of the way in which 
the system of canals may be supposed to act, I shall for con- 
venience assume that these canals are parallel, as the deviation 
from exact parallelism only complicates, but does not at all 
vitiate, the argument. 

(4) In man, and in a large number of other animals, the three 
canals are very nearly at right angles to one another. But, ina 
good many of the animals } have looked at, the superior and 
posterior canals make with one another an angle considerably 
greater than a right angle. 

Looking at the six canals as forming one system, we see that 
we have three axes, that at right angles to each axis 
there are (vo canals, one in the one internal ear, the other 
in the other; these two canals having their ampulle at 
opposite ends, so that if rotation takes place about the 
axis, the ampuila in the one case precedes the canal, in 
the other follows it. The vertical axis, as we may call that at 
right angles to the two external (or horizontal) canals, is pretty 
nearly vertical in most animals, in the usual position of the head 
when the animal looks to the horizon; in man it is not exactly 
so, we must bow our head a little to make this axis vertical. If 
We suppose we are looking north, the other two axes are north- 
east and south-west and north-west and south-east respectively. 
In man they pass from the eye of one side to the mastoid pro- 
cess of the other side, and are nearly at right angles to one 
another. As already stated, in some animals they are inclined 
andare nearer the right and left than the fore and aft line in the 
head. 

In order to see how such a system can work as a hydro- 
dynamical instrument, let us first consider one canal. 

Ilere we have two watery liquids, the endolymph within the 
membranous eanal, its ampulla and the utricle, the perilymph 
between these and the bony case. !Tow will these behave when 
rotation takes place about an axis normal to the plane of the 
eanal? The inertia of the liquids will tend to produce a flow 
through the canal in the sense opposite to that of the rotation. 

Let the rotation take place so that the ampulla precedes the 
canal. ITlere the endolymph will tend to flow from the utricle 
into the ampulla, and thence through the canal to the utricle 
again, But, as Mach has pointed out, the canal has too small 
a bore to allow of any sensible flow through it, so that the 
effect of this rotation will be to increase the pressure within the 
membranous ampulla. But (and this is a point to which, as far 
as 1 know, no one has hitherto called attention) as there will 
also be a tendency of the perilymph to circulate, so in its 
circle there is also a narrow place, namely at the amputla: 
for as the membranous ampulla nearly fills its bony case, there 
is not much room there for the perilymph to pass from the 
vestibule into the space surrounding the membranous canal. 
There will, therefore, be a diminution of pressure of perilymph 
at the ampullary end of the canal, so that the ampullary walls 
will be stretehed by the increase of pressure within and the 
diminution of pressure without. Of course when the rotation 
is kept up uniformly for some time the pressure inside and 
outside of the membranous ampulla is soon equalised, and the 
stretehing or relaxation ceases. With the cessation of the 
stretching the sensation must also cease. 

Jfnow the rotation is stopped the perilymph and endolymph 
will tend to move on, and pressure will be produced inside the 
membranous ampulla of that canal, which during the rotation 
moved with ampulla following the canal. 

AIL this will of course he reversed when the rotation takes 
place with the ampulla following the canal: the pressure inside 
the membranous ampulla will be diminished, that without 
increased, and the walls will hecome tlaecid. 

In each membranous ampulla there is a so-called crésta acestica 
where nerves terminate in hair-eells, and it is not difficult to 
suppose that stretehing of the ampullary walls will irritate these 
nerve-endings, while a relaxation of the ampullary walls will 
produce no irritation. If this be so, then we have three axes 
¢ach with an organ sensitive to rotation about it in cither sense, 
and capable of discriminating between the two ;and as every 
rotation of the head can be resolved inta component rotations 
about these three axes, we have the means of perceiving the 
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axis and what we may call the intensity of the rotation, or 
perhaps more correctly the rotational acceleration. 

This hydrokinetic theory of the function of the semicircular 
canals was propounded at very nearly the same time by Prof. 
Mach of Prague, Dr. Breuer of Vienna, and myself. 1 give 
the names in the order of publication. The views expressed 
by us were not exactly the same, and the statement of the 
theory I have just given is any one of them with additions and 
correetions from the other two. 

1 have not thought it necessary to refer to the hydrostatic 
theory of Goltz, or, indeed, to give any details of the literature of 
the subject. A very full and accurate digest of almost every 
thing that has been written on the functions of the several 
parts of the labyrinth of the ear has been published in Russian 
by Dr. Stanislaus von Stein, and translated into German by Dr, 
C. von Krzywieki. 

The theory as 1 have just described it might perhaps have 
been developed, as 1 have here developed it, from a considera- 
tion of the structure and position of the canals. But, as a 
matter of fact, this was not the historical order. It was the 
experiments of Fleurens that first directed attention to these 
organs as having something to do with the equilibrium of the 
body. 

In reference to these experiments and those made since by 
many able physiologists and skilled operators, 1 shall only say 
that the results seem to me to he consistent with the hydro- 
kinetic theory. Certain of de Cyon’s experiments, in which he 
increased the pressure in the canals by inserting in them small 
tangle plugs without producing any nystagmus or rotatory 
movements of the head, appear (o contradict the theory. But 
increase of pressure in the bony canal can have no tendency to 
stretch the walls of the membranous ampulla, and therefore 
could not be expected, if the theory as I have stated itis correct, 
to produce a sensation of rotation ; what is required, is that the 
pressure inside the membranous ampulla should be greater than 
that outside of it. 

The symptoms observed in cases of disease of the internal ear 
also appear to support this hydrokinetic theory. 

But the position of the canals in close anatomical relation to 
the organ of hearing had impressed on the minds of physiologists 
so obstinate an opinion that they must be connected with the 
perception of sound in some way or other, that even now many 
will not admit that they are the peripheral organs of a sense 
of rotation. 

-\ favourite theory was (and there are sull some who hold it) 
that the semicircular canals give us information as to the direction 
in which sound comes to us. Vhere are two ways in which we 
can show that this view is erroneous. 

(1) By considering the physical conditions. 

The shortest sound wave which we can hear is so long com- 
pared with the dimension of the ear, that every part of the ear 
must be at any instant in the same phase of the wave. We must 
assume that, as far as the effeet of such sound waves is concerned, 
the liquid contents of the internal ear are incompressible. It is 
as absurd to speak of sound-waves travelling round one of the 
canals as to say that it is high water at one end of a dock and 
low water at the other, at the same time. 

(2) By experiments on the way iu which we really do perceive 
the direction of sound, | shall describe two such experiments, 
(a) Let the observer close his eyes for security it is best to 
bandage them—seat himself in a chair, and keep his head steady. 
Now let an assistant produce a sharp short sound. In showing 
this experiment to Section 1) of the British Association, at its 
lnceting at Belfast in 1874, 1 used three coins in the way I show 
you now. ‘The observer can tell with really astonishing ac- 
curacy whether the sound comes from the right or from the left, 
because he hears it louder in the uearer ear, but he is without 
any knowledge at all as to whether it comes from above or below, 
from the front or the back. Ie forms a judgment indeed on 
this point, but his judgment is usually wrong, often very 
ludicrously so. 

The experiment is most striking when the click is produced in 
the mesial plane of his head, in which ease he has net the hinaural 
effect to help him, — In this connection | may say that [ know ne 
experiment which illustrates so well the marvellous delicacy of 
our sense of relative loudness of sound, a very sinall deviation 
from the mesial plane being quite certainly recognised. 

We have then with one ear no means of ascertaining the 
direction of sound if we keep the head fixed. low then do 
we ascertain the direction of sound? for we all know that we 
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‘an de so with very considerable accuracy. This leads me to 
the secont experiment. (4) Let the observer, still with eyes 
closed and bandaged, stand up and be at liberty to move his 
head. Let the assistant produce the clicking sound, not once 
only, Lut again and again at short intervals, always in the xime 
place. The observer turns round until he faces the source of 
sound. Ie knows that he is facing it when he hears it equally 
low! in beth ears, and hears at to the right when he turns a 
litde to the left, and to the left when he turns a little to the right, 
that is the criterion of whether the source is behind or before 
him. faving now yot the azimuth, he seeks the altitude. 
Moving his head about a right and left axis, he seeks the position 
in which he hears the sound best. Tle is now looking towards 
the source of the sound. 

The concha of the esternal ear acts as a screen. and it is 
remarkable how much difference there is in the quality as well 
as in the Ieudness of most sounds with different altitudes. 

Stand in front of a pipe from which water is rushing, and 
move the head round a right and left axis, bow, in fact, to the 
pipe. and a striking diflerence in the quality and loudness 
of the sound will be observed in the different positions of 
the head, 

It may be said birds have no concha, and yet they perceive as 
well as we de the direction of sound. But there is a method 
by which, without any use of the action of the concha, and 
by purely binaural observations, We can ascertain the direction 
of sound, By one observation, as already described, we can 
tind a plane containing the line along which the sound reaches 
us. That plane is et mht angles to the line joming our two 
cars. By moving the head we can shift the line joining our two 
vars, and then by another similar observation obtain the plane 
at nght angles to the new position of the line joining the two 
ears and containing the direction of sound. The direction of 
solind is the intersection of these two planes. 

Ido not think we use this method (although 1 have tried it 
and found it work), but we often see birds incline their heads 
when listening in such a way as to suggest that they use it. 

There is another objection which is often brought against the 
theory | have been explaining, It is said, ‘* Is it conceivable 
that there should fe a special sense, common to man and all 
vertebrate animals, which has remained unknown till about 
twenty-tw> years ago? This is a sense invented, not discovered 
by scientine men, otherwise we should all have known about its 
existence at least.” 

This ohjection is net one ta be met by contempt: it has a 
real basis, and as 1 bcheve this sense to be a real one, 1 feel 
bound te look for the cause of the incredulity. 

A special sense is popularly understood to be a gateway of 
knowledge. Information as to external things comes to us in 
Marisus ways, and each of these ways has from ancient time 
heen recognised and named as a special sense. But this is not 
exactly the physielogical way of looking at things. 1 may 
Wustrate the difference by a sort af analogy. Ina large busi- 
ness establishment the manager sits in his room upstairs. tle 
las varies ways of getting information, The post. brings hin 
letters, he looks at them; some he carefully considers and 
answers, others he looks at and puts into the waste-paper 
basket but he has looked at them all. So we cee things; 
many ef the things we consider, take note of, others we pay no 
atention toe de nat an hour later remember anything about 
them. Nt there are many messages which come us the busi- 
dess establishment and never reach the manager's room at all. 
They are attended to by clerks in the office, “They are not 
feble, they are real Messages and Serve their purpose, a purpose 
essentitl to the carrying on of the business, Tf these were not 
attended to dewnsturs, the manager would very secon hear of it. 
Sowita us. There are what we may eall sensory impressions 


wh du not make ther way to the conscious Ave. but are all 
the ne preperlysittended to by what nus corresponds to the 
clerk. Tf our clerks neglect their work, Che conscious Ave 
very So) rarees aware that there is something wrong, 

Int oem oof the sense af retation, ordinarily we pay no 
Went Creal tiecages the clerks at the setisery centres of 
the woop llery nerves, and at the motor centres af the muscles 


of the eyeball, do all that is neressary, 


We perceive the result 
of their work mie 


rovisual sense of the finedness of the outside 


worl tl, am lowe dor ot troutde ourselves as to haw the affiee work 
has hee ate. 
Teer and here Poome tea tater LT oreferred to early in’ this 


the alte 


NO. 


lecture Work ot canetum@s net well done, and the 
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visual sense of the fixedness of the outside world is lost. If 
this is due to disease, we send for the doctor and ask him to 
tind out what is wrong in the office, and, if he can. put it right. 
But there is a far more common cause of the loss of the visual 
sense of the fixedness of the outside world, one which it has 
not been left for two or three scientific men to discover in the 
last quarter of the nineteenth century. The most characteristic 
effect of alcohol is to make all reflex actions slugyish. 
Under the influence of a moderate dose of alcohol, what I 
have called the office work, goes on all right but not quite 
so fast as with no alcohol. The message arrives, and the 
answer is sent, but not quite so promptly. The conscious 
#£go may not note anything wrong, but a quantity of alcohol, 
far short of a dangerously poisonous dose, may delay the 
transmission of the signal to the muscles of the eyeball so much 
as to affect quite perceptibly the compensation of the move- 
ments of the head. .\ perfectly sober man sees the world way 
a lithe when he wags his head very vigorously —a point of 
light is perceptubly drawn out into a horizontal line of light— 
the office work fails a little under such extreme pressure. But 
a little alcohol makes the ofhce work fail more readily, and as 
the dose is increased it fails altogether, and the sense of the 
fixedness of the world is wholly lost. ven in such an extreme 
case of intoxication, short of paralysis, the drunken man may see 
the world steady, if only he can keep himself steady. 1 dare 
say we have all seen very drunken men walking quite straight, 
but with a preternatural fixedness of the head. If anything 
makes them move their head, they totter and reel. “hey move 
the head a little; that happens to them in consequence of a 
small and slow rotation of the head, which happens to us when 
we wag our head violently, and they reel and stagger just. as we 
should reel and stagger if we tried to walk, violently wagging 
our head all the time. 

Jast as there are blind men and deaf men, so there are men 
who have Jost or never had the sense of rotation. Such 
persons are almost always deaf-mutes, “The close anatomical 
relation of the organ of hearing and the organ ef the sense of 
rotation has this effect, that imperfect development of patho- 
logical injury of the one is usually associated with similar defect 
in the other. And experiments on deaf-mutes have shown that 
a large proportion of them are defective in the sense of rotation, 
This is shown by the absence of the normal jerking of the eye- 
balls when they are rotated, and by a perceptible insecurity in 
their gait. “‘Vhey do not reel as drunken men do, just as blind 
men find their way about much better than we could do if our 
eyes were bandaged up; they have learned to get on fairly well 
with the help of experience and their other senses. 

Lam not sure whether in this account of the sense of rotation, 
of its organ, and of the use of it, T have carried all my hearers 
with me, and convinced you of the real existence and real 
practical use of this sense. [ hope, however, | hive made it 
clear that the subject is worthy of attention, and that we 
have here matter ie the careful consideration of physicists, 
physiologists, and psychologists, 
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OxroRD. = Ina Convecation, held on Tuesday last, the 
University, or at least a section of it, displayed itself in an 
unfavourable ight. The Convocation Tlouse was crowed, not 
because of the Statute on Kesearch Degrees, which came before 
the Tlouse, and passed its final stage without opposition, but 
beeause of the proposal, which seemed ta be a modest one, 
that Nothropology should be included among the subjects of the 
Final School of Natural Science, not as an extra, but as an 
equivalent subject, “This proposal was from the first strongly 
opposed by a few members of Congregation, but passed the two 
readings in that body by substantial majorities. “The opponents 
of the subject, however, were pot content to accept the results 
of these votes, and issued an urgent whip (o members of Convae 
cation, with the result that the statute was rejected by O8 votes 
against 60, Mresumably the philosophers, historians, and 
divines who succeeded in throwing out the statute at its final 
Stage are pleased with their performance. ‘To (he outside world, 
which is less than ever convinced that education is comprised 
within the limits of the subjects of the School of Literu 
Hlumaniores, their action will be but another instance of the in- 
competency uf a section of the classical world to understand 
what is going on around them. The circular which was issued 
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hy the opponents of the statute was so artfully worded as to 
rouse theological suspicions. Reference was made to the un- 
desirability of the comparative study of religions, and it was 
obvious that a considerable proportion of those who attended to 
vote against the measure, had come in obedience to a summons 
to resist the enemy, and were in no way qualified to form a 
judgment on educational matters. he larger proportion, how- 
ever, consisted of those classical teachers whose belief it is that 
science may safely be ignored in a nineteenth century education, 
and that a ‘‘good general education’ means only a training in 
the Greek and Latin languages, with a smattering of ancient 
history and philosophy. The result of the vote was a great dis- 
appointment to those who had hoped that the work of Drof. 
Tylor, Prof. Arthur Thomsen, and Mr. I. Balfour, would find 
its fruition in a small but earnest school of anthropologists in 
Oxford. 


THE National Association for the Promotion of Technical and 
Secondary Education has made arrangements for a Conference of 
the representatives of Technical Education Committees to be 
held at the Royal United Service Institution, on July 11, when 
the Duke of Devonshire, President of the Association, will take 
the chair. The object of jthis Conference is to discuss means 
whereby the various authorities charged with the provision of 
technical education may be brought into closer relationship, and 
may be enabled to avail themselves of the results of the 
experience of others as regards many important details of their 
work. Among the subjects which it is proposed to deal with 
are (2) scholarships (local conditions and uniformity in respect 
to award and tenure), (4) evening continuation schools (the 
co-ordination of their work with that of evening science, art, 
and technical classes), (c) trade and technology classes and their 
relation to the various trades. 


Vite chemical and engineering societies formed hy the members 
of many of our polytechnic institutes might emulate, with advan- 
tage, the Engineering Society of the School of Practical Science, 
Toronto. We have lately received a volume of 253 pages con- 
taininy the papers read before the Society during the session 
1894-95. The papers refer to both the theoretical and practical 
sides of engineering, and their publication cannot but encourage 
investigation among the students. A plan adopted by this 
Sveicty, and by a number of American societies of a similar 
kind, 1s worth noting. Before a paper is read, 150 proofs of it 
are distributed among engineers and specialists interested in the 
subject with which it deals, and their opinions upen any par- 
ticular point are invited. The replies reccived are read after the 
paper, and help to make the discussion more general and of 
greater value than it otherwise would be. 


Tue Corporation of the Massachusetts Institute of Technology, 
doston, have a good understanding of what technical education 
means. The following paragraph, from the Cafendar of the 
Institute received a few days ago, should be borne in mind by 
the organisers of technical education in this country :—‘t The 
foundation of all sound technolugieal education requires not only 
thorough theoretical training, but also prolonged, well-directed 
laboratory drill which shall first give the student the power of 
close and accurate observation, and then bring him into direct 
contact with the material problems of his future profession.” It 
is by acting upon this educational principle that the Massachu- 
sett» Institute has gained such a large measure of success. 


TA®Les showing the number and proportion of pupils attend- 
ng secondary schools in London are given in the Zechutcal 
fidu ation Gazette. ‘The returns obtained show that the number 
of pupils receiving education in 84 public endowed and public pro- 
pretary schools is 19,072, and,the number receiving education ni 
126 private or semi-private schools is 7107. The proportion which 
pupils attending secondary schools bear to those attending public 
elementary schools, may be gathered from the fact that the num- 
ber per 100,000 of the population attending secondary schools is 
623, while the number per 100,000 of the population attending 
public elementary schools is 16,904. 


SCIENTIFIC SERIALS. 

Bulletin of the American Ma‘hematical Soctety, vol. i. No. 8 
(May 1895).—Kinetic stability of central orbits, by Prof. 
Woulsey Johnson, contains an investigation, of an elementary 
character, of a problem not discussed in the fourth edition 
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(p. 125) of Tait and Steel's ‘‘ Dynamics of a Particle.” It is 
a satisfactory discussion of the preblem so far as it relates to 
central orbits. The note was read before the Socicty at its April 
meeting. —Dr. J. Pierpont, in a short paper, read before the 
Vale Mathematical Club, entitled ‘* Lagrange’s place in the 
Theory of Substitution,” though he cannot vindicate Lagrange’s 
right to the title of creator of the theory of substitutions, presents 
a few examples of his methods in order to show the importance 
of considering him from this point of view. ‘* Lagrange was 
led to the study of this theory by his attempts to solve equations 
of degree higher than the fourth.”—Gauss’s third proof of the 
fundamental theorem of algebra, by Prof. Kocher, indicates the 
connection between Ganss’s third proof that every algebraic 
equation has a rout and those branches of mathematics which 
have since been developed under the names of the theory of 
functions and the theory of the potential. The notes, among 
other details, give the different courses of lectures in mathe- 
matics at American and European colleges.—There is the usual 
long list of new publications. 


Wredemani’s Annalen der Phystk und Chemte, No. 
Wave-lengths of ultra-violet aluminium lines, by C. Runge. 
The lines of the spark spectrum near 186 wave-length are 
of great intensity, and may be used as standards of reference. 
They were therefore carefully «determined by means of a 
Rowland concave grating and sensitive plates prepared by 
Schumann's method. They were compared with the spectrum 
of iron, and referred to Rowland’s standard wave-lengths for 
that substance. The figures for the four lines at 760 mm. 
pressure and 20°C. were 1854°:09, 1862°20, 1935°29, and 
1989°90. The wave-lengths reduced to a vacuum would be 
about 0°6 units greater.—On the dichroism of calcspar, quartz, 
and tourmaline for infra-red rays, by Emmest Merritt. The 
absorption of the infra-red rays in these substances depends 
upon the plane of polarisation. Especially in calespar and in 
tourmaline the two curves representing the transmittency for the 
ordinary and the extraordinary ray. respectively, are quite 
different, so that they appear to be independent of each other. 
The following absorption hands were observed in these curves : 
Calespar, at 2°44 # and 2°74 for the ordinary ray. These are 
very sharp. Some broad bands also appear at 3-44, 4». and 
46. The extraordinary ray is absorbed at wave-lengths of 
3°28, 3°75, and 4°66. (uartz shows an absorption band for 
the ordinary ray at 2°9u. When the wave-length exceeds 
4°75 » the substance is practically opaque for both rays. Tour- 
maline absorbs the ordinary ray of wave-length 2°52. The 
two curves intersect at 2°30 and again at 3°S44, so that 
between these two points the dichroism of tourmaline is reversed. 
—On the transmittency of solid bodies for the luminiferous 
ether, by L. Zehnder (see p. 153).—On the measurement of 
high temperatures with the thermo-element and the melting- 
points of some inorganic salts, by John McCrae. The melting- 
points of a number of salts, chiefly alkaline haloids, were 
determined by means of a platinum and platinum-rhodium 
couple, whose E.M.1. is proportional te the temperature 
between 300° and 1400°. The temperature of the alcohol 
flame, as shown by the same couple, was 1488’, and that of the 
Bunsen flame at its hottest part, 1725° C.—On electric reson- 
ance, by V. Bjerknes. This is an important contribution to 
the theory of Hertzian oscillations. The author considers the 
effect of the periods of the oscillator and the resonator, and 
their logarithmic decrements, together with a constant measuring 
the intensity of the oscillations. }le thus arrives at several 
fundamental laws, such as: The secondary spark potential is 
proportional to the square of the period of the resonator, the 
magnetic or thermal integral effect to its cube, and the electric 
integral effect to its fifth power. 


SOCIETIES AND ACADEMIES, 
Lonvon, 


Physical Society, June 14.—Captain W. de \W.*Abney, 
President, in the chair..- Mr. Durstall continued the reading of 
his paper on the measurement of a syclically varying tempera- 
ture. Three sizes of platinum wire have been employed for the 
thermometers in order that some idea might be formed as to 
the magnitude of the error caused by the lag of the temperature 
of the wire behind that of the gases. The constants of the 
platinum thermometers were determined cither by comparison 
with a standard Callendar platinum thermometer or by means of 
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:, boiling water and boiling sulphur. In most cases the ther- 

meter constants were determined after the wire had been 
exposed to the action of the hot gases for about half an hour, 
One wire, however was calibrated before bewmg used, and an un- 
vsually high value was obtained for the coetficient 8. After this 
wire had been exposed to the hot gases, the value of 8 fell, how - 
ever, to the normal. The author thinks the abnormal value 
may have been due to the formation of a gold platinum alloy 
dering the process of attaching the wire to the leads, and that 
this alloy was subsequendy swept off by the hot gases. The 
paper includes a number of tables and curves which embody the 
numerical results, and show that concordant results can be oh- 
tained on different days and with different thermometers. V'rof. 
Verry said that an instrument for quickly recording varying 
temperatures was greatly required by engineers. The tempera- 
ture just inside the cylinder walls was, however. the most im- 
portant to determine, anda knowledge of how the temperature 
from 1 to 2 m.m, inside the walls varied would be of the greatest 
myportance. Tle would dike to ask the author if the observed 
temperatures agreed with the values calculated on the assump- 
tion that the vases in the cylinder behaved as a perfect gas, and 


was constant during the whole stroke. 


pe 


that Differences 
hetween the observed and calculated values might he due to dis- 
sociation, and not entirely to lag in the thermometers. Tt was 
-stonishing that even the fine wires employed were able to follow 
the rapidly varying temperature, and he would like to see some 
special experiments made to test this point. Urof, Capper 
showed a diagram giving the values calculated on the assump- 


iia 


tion that = constant. In such a calculation it was necessary 


to asSurie some temperature ay a starting-point, and in general 
this temperature was oltained from an analysis of the exhaust 
gases. so that the calculated curve is most likely to depart from 
the trath at the commencement of the stroke. 9 Tle, Prof. 
Capper. hoped that the author would he able to accurately 
determine the temperature of some one point of the stroke, and 
he suggested that the point where the observed curve crossed 
the theoretical curse would be the most suitable one for this pur- 
Jese. Such a point must exist, since at the commencement of 
the stroke the lag causes the observed temperature to be too low, 
while at the end of the stroke the observed temperatures are too 
high, Mr. Borstall finds a cunous bump in his curves, and it 
is curtons that a similar bump exists in the calculated curves. 
From the constancy with which this bumpappears, it would seem 
that it must have some physical meaning. It was important to re- 
member that the expansion tn the gas-engine cylinder is not adia- 
hatic, bor heat is both abstracted and generated during the stroke, 
Mr. Uilikesley suggested that since the temperatures dealt with 
were Suf cientto make the wire red-hot the question arose whether 
Jag might be investigated by the wire being examined by means 
of Bocquerels phosphoroscope, at a known interval affer the re- 
mov. bof the source of heat. Mr. Gritaths said he cansidered 
” infportant source of error was the irge therntal capacity of 
the deads when the working wire was so very short. Tle 
Thenght it would be possible to standardise the thermometers 
inder conditvans similar to those whieh occur io the engine 
ylivter,  Vhos perhaps alternate gushes of air at Oo and 

te Co omight be used. “Vhe use of gold to attach the tine wire 
“othe dead was objectionable, since the gold must permeate the 
winds for quite an appreciable fraction of the whole length of 


the wire, Tle would dike to know whether the change in & 
loded to by the author occurred with the first explosion, or 
wheter at was a gradual one. Were Leright poitted out that 
Ue ometore of the working substance in a gas cagine varied 
ree the otroke.  Trof, Perry said that the change in’ the 
wot volume of the gases before and after combustion did not | 
wre ere than 125 per cent. Vr, 1, Wilson sant he 

ty ‘host Meportant fo shorten the time of com act, 

ne ot ret the galvanometer rewlings corresponded tothe 
Ween te Petre overa minge of about § percent. of the whole 
Troke. Tight be powertble to make ase ofa condenser to get 
Vor thm el Ny. Vrof. Kucher said that the Kew Obsersa- 
tory wer 2% crram@ nents to undertake the testing of 
pdeunen theraereter, Mr. Tnnght suggested that with 
bosery t tetovodeoodl currents inight cause errors, 
Sir. Vo eletewe thet Be led faghd thet dhe method of determing 


the gem point of thermometer, by theans of ghelting ie, was 
far from sitet tory, apd thet the rewlts abtained could not he 
depended upon to withiyoca C. The author, in bis reply, sad 


Penta, VOL. 52| 


AT ORE 


[Je 


© BO, 1SOK 


the only chemical action on the wires he thought probable was 
the formation of a carinde. After several hours use, however. 
the wires appear quite bright and clean. Mr. N. FL Deeir 
read a paper on the thermal constants of the elements. The 
object of the paper is to establish the following laws: If 7 
denote the melting-point on the absolute scale, C the mean co- 
efficient of expansion between zero and the melting-point, S the 
mean specific heat, and L the latent heat of hision, then, for any 
family in Mendeléefs periodic classification, the following 
relations will hold between metals and metals, and between non- 
metals and non-metals : 


(t + u ) C ® const. 
ee 


We = const. 
We 
: const. 
= 


In the absence of other data, the mean values of C and S between 
o and 1oo® have been taken. Anomalous values are of - 
tained in the case of gold and merenry, if these metals are in 
cluded in their usual positions, The author considers that the 
thermal constants indicate that gold ought to be placed among 
the transition elements. He further proposes to place mercury 
ina pew group to come before the lithium group, Such a group, 
he suggests, would contain hydrogen, argon and mercury. Vhe 
paper concludes with an attempt to justify the expression 


5 
(7 + ei C = const. 
_ ra) 


on theoretical grounds. Dr. Gladstone considered that the paper 
contained valuable numerical relationship, and that the second 
and third formule were much more strongly supported by the 
data viven than the first formula. dle, the speaker. had 
previously noticed that the elements of the transition group 
might be subdivided inte sub-groups, and that the {elements of 
vach of these sub-groups were particularly closely related, 11e 
agreed with the author that gold ought not to he included in the 
first group, Mr db. V1. Neville said that since the author did 
not give the souree of the data he bad employed, most of the 
results given were rather indefmite, For example, while the 
author gives S7o as the melting-point of aluminium, Mr, 
Haycoek and himself had found the value 9277, The value 
of the latent heat of aluminium given was 20°3, while Pionchon, 
in a recent paper in the Covrptes rendu, pives the value So, 
Theoretical considerations appear to indicate that So is 
the minimum value possible, The author assumes that when 
you heat a substance fram the absoline zero to its melting point, 
all the energy supplied is expended in the work of expansion. 
Some of the heat, however. must be employed in changing the 
kinetic energy of the molecules, even ta the case of a solid. 
Prof, Worthington said that in some eases the amount ef work 
done against cohesive forces between oO and 100° was much tess 
than one ten-thonsandth of the whole amount of encigy supplied. 
Mr. Grittiths said he did not believe in any generahsation whieh 
depended on the values of the specitic heats determined 
hetween oO nnd roo’. the aate of change wih temperature 


of spevifie heat being sea great. The author in his 
reply said he had) made every endeavour ta obtain 


the most accurate data for lus caleulations, The value 29°73 
for the latent heat of aluminium was obtained: trom a paper by 
J. G. Richards. paper onan electromagnetic cltect, by Mr 
POW, Bowden, was postponed tH the next meeting, 


Entomological Society, June 5. Vhe  Kight 
Lord Walsingham, I. 1R.S., Viec Hresident, in the 

Deesiiinige isos. exhilnted, on behalfiof Dr G. D. Lava- 
land, two species of Cufofermees trom Borneo, the individuals 
being alive and apparenUly in’ good health; one of the 
twe small communities (shich were contained in glass 
tubes) consisted of afew individoals of the immature sexual 
forms and of a neateinic queen; Chis latter had increased some- 
what in size during the cight months it hac been in Dr, Have 
land's possesston, bit pe eges had been deposited, neither had 
any of the immature individiualy developed: into winged forms, 
The sevond community exhibited consisted: entirely of the im- 
inature sexual forms, and this community bad produced aumerous 
winged adalts while it bad been in Dr. Tasvibind’s possession. 
Specimens were also exhibited to illustrate the nenteinic forms 
that were produced in Borneo alter a community had beer 
artificially orphaned. Ns regards these, Dr, Sharp expressed 
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the hope that Dr. Haviland would shortly publish the very 
valuable observations he had made. In the case of a species of 


fungus Vermite, Dr. Haviland had found that the community — 


had replaced a king and queen by norma), not by neoteinic 


forms. — Mr. MeLachian, F.R.S., exhibited examples of the female | 


of Pyrrhasoma nuniun, Ilarris, having the abdomen incrusted 
with whitish mud through ovipositing ina ditch in which the water 
was nearly all dried up. le had noticed the same thing in other 
species of Agrionide.—Mr. Roland Trimen, I. R.S., exhibited 
some specimens of ‘ 1foney * Ants, discovered at Estcourt, in 
Natal, about a year ago, hy Mr. J. M. Hutchinson, The species 
has not been identified, but is quite different from A/yrmecocy'stus 
and Camponotus—the genera which have long been «distinguished 
as containing species, some of whose workers are employed as 
living honey-pots for the benefit of the community. The speci- 
mens exhibited included six ** globulars”—to use Mr. MeCouk’'s 
term in regard to the American species, J/yrmecocystus hortus- 
deorum—all with the abdomen enormously distended with 
nectar; but other examples presented to the South African 
Museum by Mr. Iutchinson comprised various individuals 
exhibiting different gradations of distension, thus indicating 
that the condition of absolute repletion is arrived at gradually, 
and may possibly be reached by some few only of those indi- 
viduals who feed, or are fed, up for the purpose. Certainly, in 
the nest» examined by Mr. ]lutchinson, in Natal, the number 
of * glabulars” was very small in proportion to the y opulation 
of ordinary workers ; and itis somewhat difficult to understand 
of what particular value as a food reserve so very small a quan- 
lity of nectar so exceptionally stored can be. Mr. Trimen 
added that while the occurrence of ‘‘ Floney “ Ants in Southern, 
North America, South Australia, and he believed also in India, 
was well known, the Natal species now exhibited was the 
first .\frican one that had come under his notice. —Dr. Sharp 
exhibited a series of Coleoptera, to illustrate variation in. size.— 
lterr Brunner von Wattenwy] made a communication informing 
the Society that a most unfortunate error had crept into the 
table of genera in his Monograph of /seadophyliides ; on page 9, 
line 1, and on page 13, line 37, instead of ‘* mesonotum ™ should 
be read ** mesosternum,”~ 


Geological Society, June 5.—W. H. Ifudleston, F.R.S., 
Vice-President, in the chair.—On a well-marked horizon of 
Radiolarian rocks in the lower Culm Measures of Devon, Corn- 
wall, and West Somerset, by Dr. G. J. Hinde and lloward 
Fox. In the ].ower Culm Measures the hasal os¢donomya-beds 
and the Waddon Barton beds with Gorzatetes spéradis consist of 
fine shales with thin limestones, and above these are the bed» 
which form the subject of the present paper. The Upper Culm 
Measures consist of conglomerates, grits, sandstones, and shales, 
with oecastonal beds-of culm. There is evidence of the partial 
denudation of the radiolaiian rocks during the accumulation of 
the Upper Culm beds, as indicated by the presence of pebbles of 
the former in the latter, ‘UVhe radiolarian heds consist of a series 
of organic siliceous roeks~ some of a very hard cherty character, 
others platy, and yet others of soft incoherent shales. The term 
“grits,” which has heen used in connection with these beds, is 
a misnomer; there are beds which are superficially like fine 
pits, but they are found to be radiolarian deposits. At present 
there are not sufficient data for estimating the thickness of the 
radiolarian deposits : but they are probably some hundreds of 
fuct thick, though the whole does not consist of beds of organic 
origin. Ina quarry in the Launceston district 50 feet of radio- 
larian cherty rock are seen without admixture of shale. .\ 
detailed description of the lithological characters of the rocks of 
the series was given, and analyses by Mr. J. Hort Player: a 
marked teature of their composition is the very gencral absence 
of carbonate of lime. ‘The microscopic charaeters of the rocks 
were also described, and the small amount of detrital matter in 
the beds of the series was noted. The fossils tend to contirm 
the view that the Lower Culm Measures are the deep-water 
equivalents of the carboniferous limestone in other parts of the 
Srittsh Estes, and not shallow-water representatives of deeper 
beds occurring to the north, as was formerly supposed. In con- 
Nection with this it was noted that the deep-sea character of the 
Lawer Culm of Germany, which corresponds with our Tower 
Culm Measnres, was maintained by Dr. Holzapfel even betore 
the discovery of radivlaria in the | eds of Kieselschiefer furnished 
such strong evidence. in support of this vigw. ~The geology of 
Mount Ruwenzori and some adjoining regions of Equatorial 
-Mrica, by G. BF Scott-Eliist and Dr. Ie Wwe Gregory. Kuwen- 
zori ie & mountain between the Albert and Albert Edward 
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Nyanzas. Topographically it is a narrow ridge which extends 
for about 50 miles in a direction from north-north-east to south- 
south-west. Its summit attains a height of 16,500 feet. The 
western slope is at an angle of 22°; the eastern slope at about 
one of 4. The authors described sections across the ridge at 
right angles to its trend. These showed that Ruwenzori is not 
voleanic, nor is it a simple wass¢f of diorite. lpidiorite occurs 
only as banded sheets in the sehists on the flanks of the moun- 
tain, and is not the central rock of the ridge. The strike of the 
flanking schists seems to run concentrically round the ridge as 
though the central rock were intrusive into them. The highest 
rock collected, a coarse-graincd granite or granitoid gneiss, may 
be an intrusive igneous rock, but it may be part of the old 
Archean series faulted up: there is nothing in its microscopical 
characters to separate it from the .\rchwan rocks, and the 
authors thought it probable that this rock was raised into its 
present position by faulting. In this case Ruwenzori is simply 
composed of an orographic block or ‘* scholl,* which was at one 
time probably part of a wide plateau of -\rchzean rocks. There 
is abundant evidence of voleanie action around Kuwenzori, for 
the plains, especially to the east and south-east, are studded 
with small volcanic cones, arranged on lines which radiate from 
Ruwenzori. Evidence points to the former occupation of the 
Nyamwamba, Mubuku, and Batagu valleys by glaciers, ro hes 
moutonudes of typical character having been noted in the two 
former valleys. The country round Ruwenzorl consists of 
rocks which may be conveniently grouped into two series—one 
composed of gneisses and schists, and the other of non-foliated 
sediments. The former (the .\rchzn series) are of the type that 
has an enormcus extension in Iquatorial .\frica, and forms the 
main plateau on which all the sediments and volcanic rocks 
have been deposited. The sedimentary rocks are probably 
Paleozoic, possibly pre-carboniferous, but in the absence of 
fossils it would be unsafe to go beyond this statement.—On 
overthrusts of tertiary date in Dorset, by A. Strahan. The re- 
sults given in this paper were obtained during a re-survey of 
South Dorset on the 6-inch scale. The disturbances can he 
divided ito two groups the one being mainly of Miocene date, 
and the other of intra-cretaceous (between Wealden and Gault) 
age. The former includes the Isle of Purbeck fold (which is 
the continuation of the Isle of Wight disturbance), the King- 
stead fold, the Chaldon and Ridgeway disturbances, and the 
Litton Cheney fault. In the latter are placed the anticline of 
Osmington Mill, the syncline of Upton, and a part of the antt- 
cline of Chaldon : farther west the Broadway anticline and Up- 
way syncline, a fault at Abbotsbury, and many other folds come 
into the same group. These earlier movements led to the well- 
known unconformity at the base of the Upper Cretaceous rocks. 


F Linnean Society, June 6.—Mr. W. Perey Sladen, Vice- 
President, in the chair.—The minutes of the last meeting having 
been read and confirmed, the Chairman, on behalf of the Dresi- 


dent, declared the following to be Vice-Presidents :—Mlesors, 
J. G. Baker, F. Crisp, A. Lister, and W. 2. Sladen. Mr. B. 


3, Woodward was elected a Fellow.— Mr. M. Buysman, who 
has laboured for many years to establish a garden at Middleburg 
for economic plants, exhibited specimens to show the excellence 
and completeness of his preparations.—On behalf of Mr. T. J. 
Mann, whe had lately returned from Ceylon, Mr. Larting 
exhibited specimens of a butterfly, Cafophaga galena, Velder, 
which had been observed migrating in thousands across the 
northern part of the island during March and -\pril last, 


in a direction from north-east to south-west. The move- 
ment commenced about 7 a.m. and lasted until noon, 
when it decreased, and was resumed in the afternoon for 


another two hours. Mr. !arting referred to the remarks on this 
subject made by Sir J. Emerson ‘Tennent (Nat. Ilist.,” 
Ceylon, 1861, p. 404, note) to the observations of Darwin 
on the countless myriads of butterflies met with at sea some 
miles off the mouth of the Plata, and to a paper hy Mr. 
R. McLachlan on the imigratory habits of Pasessa cardut 
(Entom. JMJe. Vag., xviv p. 49). Ue did not think that the 
movement was analogous to the migration of birds which 
migrated in opposite directions in spring and autumn, for the 
insects moved only in one direction, and did not return, vast 
numbers perishing ¢# route. ‘Vhe phenomenon rather resembled 
what had been observed in the case of lemmings, locusts, and 
dragon-flies (Weissenborn, Afag. Nat. Hist, n.s., vol. iil. 
p. 516), and might be explained as a sudden exodus trom the 
birthplace, leading to a compensating reduction of the species 
afler a season exceptionally favourable to its increase. — [lis 
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remarks sere criticise: by C donel Swinhoe. who was inclined 
b> confirm this view. and by Mr. Kirby, who referred to the 
po rticular species which were found to take part in these so- 
calle] *t migrations. “A new Piston was described by Mr. 
Gs. West, whose observations were favourably criticised by Mr. 

. P. Sladen and Prof. Howes. On behalf of Mme. van der 
Tosse. Mr. George Murray communicated a description of a new 
genus of Alpe (/%endocodiunt). whe characters of which were 
minutely pointed out by means of specially-prepared lantern 
slides. —.\ paper was then read by Mr. .\. Vaughan Jennings 
en the nature of Webluit pou parasitica, on “which, critical 
remarks were made by Prof. Rupert Jones and Mr. F. Chap- 
man. —.\ second paper by Mr. Vaughan Jennings conaicne et 
description of a new genus of I ‘oraminifera of the family .istro- 
rhivde. 

PAs. 

Academy of Sciences, June 10.—M. Lrewy in the chair. — 
(in the Meudon Ihysico-.\stronomical Observatory. by M. J. 
Janssen. An account of the present state of the Observatory 
And of the ditficulties through which it has passed on account of 
the reductions made in the State grants and appropriations, 
together with some details of the work done since S765 On 
the necessarily harmonic form of expression, for the displace- 
ments of each particle in an ocean roller, as a function of the 
time. by Me J. Boussinesq. Note on the photographic surveys 
executed in 1894 by the Canadian engineers and the United 
states Coast and Geodetic Survey Service for the delimitation of 
Alaska and British Columbia, by M.A. Laussedat. This is an 
account of the spread of the Canadian method into the United 
States service, and a review of the general adoption of stmilar 
precesses in other countries. | Solar observations made at Lyons 
Observatory during the first quarter of 1595, by M. J. Guillaume. 

Om algebratcal curves of constant twist and on algebraical 
mininta surfaces inscribed in a sphere, by M. 12. Cosserat. “New 
theorems in arithmetic. by 1. Mepin.—On an explosive system 
capable of demonstrating the rotation of the terrestrial globe. 
by M. Jules Andrade. —-Spectroscopic study of carbons from the 
eclectic furnace, by M. 11. Deslandres. “Vwo carbon poles used 
in VI. Muissan’s electric farnace were examined. Those parts 
of the carbon removed from the arc showed the usual spectra 
of imperities, whereas the party in the are were free 
from all impurities except calcium. The growths on the 
negative pole were of greatest: purity, and furnished carbon 
spectra showing wave-lengths (cited) much fewer than those 
recorded for carbon by Hartley and others. The purification of 
the carhons by the passizge of the current in the are is dae to 
the valaul sation of the more volatile constituents at the high 
temperature obtamed. On sensitive flames, by M. FE. Bouty. 
Physical properties of acetylene : acetylene hydrate, by M. V. 
Nill. A table of presst res corresponding to certain tempera- 
tures is piven for acetylene, Cogether with a table of dissociation 
presetres fer the hydrate of acetylene. This hydrate resembles 
the Hydrates of mitrous oxide and carbon dioxide, and is repre- 
sentell os ¢ “Alt, O11. Pts heat of combination is 15+4 Cal. per 
maltoule, very near to the value, 150 Cal, eal for carbon 
dioxide and nitems oxide. Synthetical production of nitro- 
akeohol, by M. Louis Henry. Condensation of aldehydes and 

iterated ketones, by MM. Uh. Gartderand L.. Bouveault. The 
reseor hes detailed appear to establish the fact that only ordinary 
acetone can condense casily with aldehydes; on the other 
hanti, 2s the molecular weight of the aldehydes increases, the 

aputide for Condensation with acetone diminishes, and the 
pnnesjal reaction becomes the condensation of the aldehyde 


Wolfie On the causes of the colouration and the coagulation of 
walk Wy heat, by MM. I. Caveneuve and Tladdon, The eon- 
‘hen ere drawn: (2) That the yellowing of milk by heat is 
chet oat Woon of lactose in the presence of the alkaline sults 
of ae oatk: (2) the oxidation of lactuse produces acids, formic 
ame Wer, and hence causes coagulation of the milk @ (3) 
1h Qeageher ch casein is not itself altered, but is merely tinted 
hy the Mmpoaton products of lactase. bsters of the active 
wosyhewirn acd), by MAM Mh. AL Gaye and Ch. Jordan. 

On othe biteryoout the alkalmds of the Fumanaces and Papa- 
verve, by Me Battandicr= @ontribution ta the study af 


gemminetion, by VM. Th. Schlesing. “The germination of lupin 


sods Or wheat dees not entail an appreciable loss of nitrogen in 
the gous ytate On amylase, by M. Effronte.The Ceci- 
damyia of oat) (Cogfomyra atina, nov. sp.) by M. Paul 


Maréhal—The eqadermal cell of insects: 
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nocleus, by M. Joannes, Chatin.—On the relation of the thermal 
springs of Neéris and Evaux with ancient faults of the Central 
Plateau, by M. 1. de Launay.—On the succession of fauna of 
the Upper Lias and Lower Bajocien in Voitou, by M. Jules 
Welsch. Researches on the mudifications of nutrition in persons 
suffering from cancer, by MM. Simon Duplay and Savoire. The 
differences observed in amounts of urea and phosphoric acid 
excreted by cancerous patients, as compared with the normal 
healthy excretion, are due entirely to defective nutrition, and 
disappear when a suitable régime is used. These differences 
cannot be used for purposes of diagnosis.—On the use of 
chloride of lime and its mode of action against the bite of 
venomous serpents, by MM. C. Vhisalix and G. Bertrand.— 


Cc. 
Storms of five days from May 20 to May 25, 1895, in Bohemia, 
bye Glimmer Cenger. 
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(S. PLC The Metallurgy of ron and Steel. Volt or. The Metallurgy of 
Tron: Turner (Griffin) The Story of the Plants; Grant Men 
(Newne England's Treasure by Foreign Trade: ‘Fo Mun, 1664 (Mac- 
millan)e«w Natural History of Aquatic Insect Prof. LC. Miall (Mace 
millan). Chemistry, Energanic and Organic: C. 1.. Moxam, 8th edition, 


rewritten and revised by Thomson and Bloxam (Churchill)e= The Great 
Frozen Land: F. (3. Jackson (Macmillan). 

PamPHLets., Report of the Director of the Observatory to the M arine 
Committee. Liverpool Observatory, Bidston, 1894 (Liverpool), Les Varias 
tons Perrodiques des Glaciers des Alpes, Report, 1 Prof. Forel (Berne). 
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Protection from Lightning : \. MeAdic (Washington). 
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Vranklin Insttate, June (Philadelphia). Abstract of Proceedings of the 
South London Entomological and Natural ee. Society, 1894 (London), 

Seismological Journal of Lapan, Vol. aEatentia: — Mathematical 
tiazette, May (Macmillan). Memoires de iE eae de Physique ct D'His- 
Ore Naturelle de Genéve, tome saat, Premiére Partie (Geneve). = Kew 
Obse valury, Richmond, Report for the Year 18o4 UUs) Bulletin of 
the Geological Institution of the U niversity of Upsala, Vol. 2, Parr, No. 3 
(Upsala). Massachusetts Institute of Tevhnolugy, Leetor “Annual Cata- 
lozue, 1894-95 (Cambridge, Mass.) 
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The Life and Inventions of Thomas Alea Edison. Vy 
W. OK. L. Dickson and Antonia Dickson. (London: 
Chatto and Windus, 1894. 

ee present rapid increase in the number of 

places where the Edison Kinectoscope is exhibited, 
leads one to glance through the account which was 
published towards the end of last year of the life and 
adventures of the American inventor. ‘The career of one 
who started as a newsboy, and who has raised himself to 
fame and wealth by his quickness of perception, fertility 
of resource, and general shrewdness, has been too varied 
and exciting for the authors to succeed in rendering the 

Narrative uninteresting. 

But the puges of rhapsody with which this long quarto 
book is filled, combined with the extremely verbose and 
granidiloquent style in which it has been written, not only 
render the m2ining well-nigh unintelligible in many 
places, but give a wholly false notion of Mr. Edison’s 
chiracter. For those who hive mot him must have been 
struck with his somewhat boyish character, his fondness 
for a joke, and his objection to black coats, tall hats, and 
formality. The Edison of this book would hardly be 
recognised as the dison who, we remember, some years 
ago could not be induced to put on his coat or shoes to 
receive an English peer, well known to science, who 
happened to call at Menlo Vark when the inventor was 
taking his afternoon nap. 

We start, of course, with dison’s pedigree, and we are 
told that his father, “Samuel Edison, however, was not 
minded to stimulate the waning flames of patriotism by 
ahibation of personal gore.” We should have thought the 
father of an inventor would have known that gore was 
not a good sert of kindling. Then comes a description 
of “callow collegians dragged through an uncengenial 
course of study, boarding-school graduates steeped in a 
weak solution of accomplishments, ephemeral creatures 
on whose glossy plumage the dews of Parnassus have 
no power to rest” ; but Edison, on the contrary, “despite 
his paucity of years,” read through “fifteen feet of 
<loscly serried volumes.” ‘Then we come to an excellent 
portrait of Kdison at fourteen years of age, which strik- 
ingly resembles the closely shaven [edison of to-day, and 
shows the same merry twinkle of the eye. 

facsimiles are given of pages of Edison’s newspaper, 
the Grand Trunk Fferatd, started in 1862, the vast 
number of blots on which are explained, we suppose, by 
the fact that this newspaper was regularly compased and 
printed in a dilapidated freight car attached to a running 
train. Tis next venture in the newspaper line, Paw! Pry, 
Jed to his being ducked bya subseriber, and, as his travelling 
railway printing establishment and laboratory were burnt, 
through the constant jolting of the springless car shaking 
the cork out of a bottle of phosphorus, he turned his 
attention to the construction of a telegraph line. This 
was not attended with success, since to 


produce an 

electric current, ** Edison secured two Brobdingnagian 

cats, with volcanic tempers, attached a wire to their les, 
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administered a violent amount of friction 10 their backs, 
and breathlessly awaited developments.” 

Afterwards he became a real telegraph operator, and 
when on night duty in the service of the Grand Trunk Rail- 
way of Canada, he was, in common with the other night 
operators, required to signal the word sérv every half- 
hour to show that he was awake. Preferring, however, 
to wander about the town, he obtained a clock and 
converted it into ap automatic telegraph key. This key, 
however, would do nothing more than periodically signal 
the word sér, and declined to answer inquiries, so a 
detective operator was put on the track, and Edison had 
to make his escape into the United States. 

During the severe winter which followed, the ice broke 
the telegraph cable under the river which separates Port 
Huron from the Canadian city of Sarnia, on the opposite 
bank «w mile and a half away, and further rendered all 
traffic across the river impossible. Communication 
between the two cities was, however, restored by Edison 
using the alarm whistle of a locomotive engine to send 
Morse signals, This power of overcoming difficulties 
brought him into public notice, and he obtained in 
succession several good posts as a telegraph operator. 
}lis love of fun and of making experiments, however, led 
him into constant trouble ; but he was rewarded at the 
ave of seventeen by making his first invention of an 
instrument for automatically repeating a telegraphic 
message. 

edison’s electric device for killing cockroaches 
told in the prosaic terms of the nineteenth century.” and 
commences, “Curiosity betrayed our Mother Eve,” and so 
on for many lines. Edison's first patent for a * Vote 
Recorder” was not commercially successful, as its employ- 
ment in the Massachusetts Legislature was found to mter- 
fere with the power of the House to use ‘“flzbustering.” 
Then come his Universal Stock Printer and his employ- 
ment as operator by the Law’s Gold Reporting Company. 

During the excitement connected with the operations 
of the Gould and Fisk ring to make a corner in gold. the 
stock quotation printer broke down, and Edison gave 
the very simple explanation that a contact spring had 
broken and fallen between two cog-wheels in the instru- 
ment. To describe this, however, the authors require 
several pages. “ Inflamed by the lust of gold” (not 
Edison, however, for he was very poor at the time and 
owed 200 dollars, “and reduced to the semblance of 
insatiate brutes, the great sea of sentient humanity surged 
around the shrine of its desires,” &c. 

Chapter iv. commences with a description of * Edison's 
storm-tossed craft,” and tells how “a steady gale blew 
from the Blessed Isles, wafting the adventurer into all 
tempting harbours of successful discovery.” We much 
doubt the value of a wind blowing /rew an island, 
whether blest or not, to take a craft into its harbour. 

In 1870 he was developing his automatic telegraph for 
transmitting a message by the use of a perforated strip of 
paper, and receiving it in Roman characters at the other 
end of the telegraph line; also instruments for auto- 


“is 


matically sending messages, using the Morse code, as in 
the well-known Wheatstone’s Fast Speed instruments. 
Next came the carbon button and the loud-speaking 
telephone. No reference is here made to Prof. Hughes 
microphone, or to the controversy which was carricd on 
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about 1876, as to who invented the carbon tclephone 
transmitter, and we are told that the Edison carbon trans- 
mitter “held the monopoly of the telephone in England 
for many years.” In the next chapter. “the pretensions 
of his rival” are touched on, and Edison’s remark, that 
“one of the biggest steals ever made was filched directly 
from my telephone,” is quoted. 

“The individual mistress of Edison’s heart until 
now had been science, but a new potency was at hand 
equally strong, but immeasurably more subtle and all- 
pervading.” Then the authors drop into poetry, which 
they have a way of doing en all possible occasions. Later 
on we are told that “prior ta his marriage Edisen por- 
tioned out the hours of sleeping and waking hy the cbb 
and tlow of the Divine afflatus,” and that his * blood after 
having served the purpose of stimulating the capillary 
vessels of the brain, and inducing inventive capacity, soon 
retreats quietly to its legitimate source.” We note in this 
chapter references to “ Mrs. Noah’s superior faculties,” 
the Roman Empire, Carthage and her glory, a Phoenician 
axiom, and a disquisition on “the sickly and mercurial 
sentimentality of the Oriental and Latinic races,” “the 
Plutonian broths of Sparta,” “the dehcious pastoral 
flavour to the -f//egre/fo and the Lrerdas.” We presume 
Milton’s title “VAlegro” was not long enough for the 
authors ; and all this while Edison has been left gazing 
at a test-tube in a large photograph on page 95 of this 
book. 

By 1876 forty-five of his distinct inventions were in dif- 
ferent processes of completion ; £100,000 had been realised 
from the manufacture and the sale of patents; and the 
throny of sight-seers to Edison’s laboratory at Newark 
became so great that he moved to Menlo Vark, twenty- 
four miles from New York, and stacked there his “cases 


of every ordinary and extraordinary device born of that | 


prolific parent, necessity.” 

The first sketeh of the phonograph, on p. 123, 15 of reat 
interest, for we regard the phonograph as scientifically 
the zreatest of Edison's achievements, in that Edison 
accomplished with its use, in an cxtremely simple way, 
what the previous claborate talking-machines could not 
perform. But why the microscopic examination of the 
tin-foll showed that “the feminine members of the 
alphabet were less aggressive in their outlines than their 
masculine coadjuters,” or why the “long 1 vindicated her 
rights to female enfranchisement.” we know not. 

Descriptions of various forms of phonographs, phono- 
xraphic dolls, &c.. take us to the end of chapter xi. 
Chapter xii. is devoted to telegraphing from trains in 
motion, a subject that is certainly worthy of more con- 
sideration than it has yet received, and to Edison's pyro- 
magnetic motor, which, from its principle of constriction, 
could never have been commeretally successful. 

The chapters on the development of the glow-lamp hy 
Edison, and those associated with Jim, are some of the 
moe tinteresting in this book. Phlegmatic indeed must 
he the reader whe does net feel inspired by the enthu- 
sin which Jed edison to despatch Mr. Moore to search 
throng China and Japan, Mr. McGowan to explore the 
Americiun continent from the Athintic to the Macitie, and 
Mr. Riealton to seck in fnidia, Ceylon, and the neighbour- 
Ing Coubtries fora seyetable fibre suitable for being car- 
hbonised inte a jdlow-limp filament. But, if the reader be 
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of a critical temperament, his pleasure at reading the 
account of these explorations will be diminished by the 
many faults which mar the description. 

For example, the large picture on p. 217 of “ Cingalese 
Women, photographed by Mr. Ricalton in his Search 
for Fibre,” was never taken in Ceylon, since it ts 
obviously a photograph of a group of Japanese girls 
posed in front of a theatrical back scene. One of these girls. 
js sitting ona Western rustic garden-chair; so, perhaps, the 
photograph was taken in New York or Paris, on the 
principle followed by the special correspondent in the 
Soudan war, whose envelopes bore the St. John’s Wood 
post-mark, Oddly enough, the book contains several 
other photographs of Cingalese people taken by Mr. 
Ricalton ; but the authors do not scem to have been struck 
with the fact that a comparatively small island hke Ceylon 
should have possessed inhabitants of such a vanety of 
different types. 

A great deal of tall talk follows about Edison's 
work on the dynamo machine. ‘Ah? potent wizard, 
you shame the records of the Arabian nights and the 
fabled glories of the East.” &c., with the following  sur- 
prising bit of information for the Englishman : ‘To-day 
there is not a hamlet in England, however insignificant. 
which is not in vital connection with the central sources 
of supply,” that is, has electric energy supplied to it from 
a central clectric light station. Passing over pages of 
erandiloquence, we come to a long description of Edison's. 
factory and laboratories at Orange. ‘The pictures remind 
us of what we ourselves saw when visiting Edison, but we 
have no recollection that in the laboratory “fragrant 
gums and spices recall memories of the fair Babe of 
Bethlehem.” In fact, what we chictly remember was our 
surprise at the large number of phonographs which we 
saw in course of manufacture, and Edison's sales of 
laughter at the simplicity ef the English im being so 
easily gulled by Hmited hability companies. 

AMthough this book is in parts as silly as anything we 
have ever read, it is nevertheless full of interest + for it 
gives a graphic picture of the struggles and success of 
one who is certainty remarkable for his quickness of 
insight, originality, and capacity for long stretches of 
hard work, even if we do not agree with the authors that 
he is “the preatest genius of this or any other age.” Even 
if we were not told on the title-page that the hook was 
written by W. 1K. Lo and Antonia Dickson, we should feet 
quite sure that it was a joint production, one of the 
authors being Edison's superintendent of the experimental 
department in New York, and the other a poetic 
rhapsodist who has never read her “ Mark “Pwain.” The 
ustrations are well executed, the printing and paper 
good, and the general get-up of the book all that can be 
desired of an expensive quarto yeluine te lie on the draw- 
But why was it not edited? asks the 

Mam ES), 


ing-room table. 
English reader. 


CRIMINAL IDENTIFICATION, 
Kinger-print Directories. Vyy Francis Galton, [PRS 
London: Macmilkin and Ce., 1895.) 
‘TP will be remembered that the Departmental Committee 
which reported in the beginning of last year upon 
the best method of identifying habitual criminals, re- 
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commended the adoption of the Bertillon system of 
measurement conjointly with the plan of taking finger- 
prints now associated in this country with the name of 
Mr. Francis Galton. He loyally disclaims the honour 
of being the first to use it; that rests with Sir Witham 
Herschel, of the Indian Civil Service. Butitis really from 
the unwearied labours of Mr. Galton that the seientific 
certainty of the system has been fully proved. He has so 
simplified the processes of taking and recording the im- 
pressions of the finger, has invented so complete and 
intelligible a series of indications and formulas, that the 
system can now be worked with the greatest facility 
and with mathematical precision. Of the supreme value 
of the finger-print as a means of identification, there 
can be no manner of doubt. It is, as Mr. Galton happily 
deseribes it, “ an automatic sign-manual subject to no 
fault of observation or clerical error, and trustworthy 
throughout life.” The Committee above quoted fully 
recognised this. ‘ Finger-prints,” they reported, ‘“ are 
am absolute impression taken direct from the bod: itself; 
if a print be taken at all, it must be necessarily correct.” 
But they were met with the difficulty of classification 
as applied to any large collection of impressions. Where 
these were comparatively few, the index adopted by Mr, 
Galton was admirable and most eficetive. But where 
the numbers rose to many thousands, as would of course 
be the case in a cruninal register, it might be a serious 
question whether searches could be made with reason- 
able facility and dispatch. It was for this reason that 
the double system of identification was recommended, for 
the strongest point in the DBertillon plan of measurement 
as practised in Paris was its perfect classification. There 
the particular card required, giving the name and ante- 
cedents of an individual, “ could be found as certainly and 
almost as quickly as an accurately spelt word could be 
found in the dictionary.” 

Since then Mr. Francis Galton has devoted much time 
and very highly skilled intelligence to enlarging his methods 
of indexing and proving beyond all question the useful- 
ness of the tinger-prints. He now tells us, in his new wark 

on “Finger-print Directories,” how these indexes may be 
fea casily and surely constructed, how the work of 
) reference and search can be easily and quickly performed. 
Of course the result is largely dependent upon the size 
of the directory, the number of “sets” of impressions 
that have heen collected to compose it. Mr. Galton’s 
experiments were made with two collections, one of 300 
complete sects of tinger-prints, the other with 2632. In 
both, even with the Jargest, he was entirely successful. 
“ The efficiency of a directory,” as he says, “depends on 
its power of breaking up, with the maximum of surety 
aad the minimum of tahour, a collection of scts into 
groups of which even the largest shall be casily manage- 
able, so that when a group is designated as that in which 
the set searched for must be, if it exists anywhere in the 
collection, it shalt be quickly discovered.” The collection 
that Mr, Galton finds most easily manageable is not 
necessarily the smallest, but that which lends itself best 
to search, in its character and its form. ‘The one he has 
adopted is the card catalogue : ‘Sa collection of separate 
cards stacked behind one another in the separate order 
of their formula.” Mr. Galton timed himself in his 
examination of 156 sets in his largest collection, which 
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fell all under the same formula. Eight searehes were 
made, during which a total of 373 cards were examined, 
and the time taken was a little over thirty-six minutes, 
Mr. Galton could therefore get through ten eards per 


minute, the trouble of opening the drawer or other 
receptacle having been done by an assistant. It is 


interesting to note that Mr. Galton in his inquiries first 
accepted the “whorl” as the basis of classification, 
thinking that from its almost endless variety of shape it 
would be the most useful of the three forms of impression ; 
but as he went on he discarded it in favour of the “loop,” 
the plainer forms of which could be ‘“‘ classed numerically 
by the simple expedient of recording the number of 
ridges in each of them that are crossed by an imaginary 
line drawn between two definite termini.” 

For a minute and detailed aecount of the primary and 
secondary classification of finger-prints, as well as for 
the best methods of taking them and studying their 
forms, we must refer the reader to Mr. Galton’s new 
book. This most useful work contains a number of 
woodcuts and ample indications for the instruetion and 
guidance of the student, with a specimen-book directory 
for three hundred sets. But whether the index is in the 
form of a book or of cards, Mr, Galton affirms, on per- 
fectly good grounds, that it is quite possible to have “a 
finger-print direetory, even of three thousand sets or 
more, that shal! discriminate to within two or three 
sets.” There can be no question, therefore, but that 
the whole system has passed out of the academic 
stage into one of real praetical usefulness; and we 
may expect to sce it applied fer other purposes than 
that of criminal identification. Now that it has been 
made really manageable, it may be strongly recom- 
mended, for instance, to the military authorities as an in- 


fallible method of checking desertion and fraudulent re- 


enlistment. It appears that out of 35,000 men who enlist 
annually, 5000 desert, and only half are recaptured. Of 
the other half many, undoubtedly, re-enlist. Although the 
exact number cannot be positively fixed, it is estimated at 
600, all of whom defraud the exchequer to the value of 
their second bounty and outfit. 1f, however, the finger- 
prints of all recruits were taken on attestation, and a 
register formed on the plan of the directories constructed 
by Mr. Galton, indisputable evidence would be afforded 
which would certainly convict the re-enlisted deserter of 
his original offence 
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NORFOLK BROADLAND. 

Birds, Beasts and Fishes of the Norfolk Broadland. 
P. H. Emerson. 8vo, pp. 396, illustrated. 
David Nutt, 1895.) 

FTER reading the severe criticisms passed on the 

4 works of several eminent British ornithologists —- 

especially as regards illustrations—in the introductory 

chapter to the volume before us, we hoped we were going 
to be rewarded by finding something that would eclipse 
all previous efforts, both in the way of Ietter-press and 
plates. But we do not hesitate to say that in both re- 
spects we are disappointed. After all the writing about 
the * caricatures” of Bewick, and the “monstrous and 
gaudy decorations” of Selby, Gould, and Dresser, we find 
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only a series of very ordinary photographs, many of which 
have evidently been done from mounted specimens, and, 
what is mere, from badly mounted ones As to the text, 
we ful to see the reason for interlarding it with a 
provokingly numerous series of provincialisms, which, 
although no doubt familar enough to the dwellers in 
East Norfolk, are certainly not household words in other 
parts of Her Miayesty’s daminions. To Norfolk people 
the names of “ Herring-Spink,”  * Reed- Pheasant.” 
“ Spinex,” and * Draw-Water,” doubtless have a mean- 
ing. but we should be somewhat surprised if all our 
readers are aware that they respectively imdicate the 
wold-crest. bearded ut, chatneh, and goldfinch. It is 
truce that in most cases the author does introduce a better- 
known name in the course of his notices, but this is not 
so with the “reed-pheasant.” In omitting all sctentific 
names, we are by ne means sure that Mr. Emerson is not 
right, secing that these are constandy being changed, 
while Avvfish names are permanent; but then Tet us 
have Auglish names, and not .Verfolk ones. 

In the introductory chapter the author says indirectly 
that not much has been left out in regard to the habits of 
British birds ; and we cannot help adding that if any im- 
portant omissions do occur, he has done but liule in the 
way of supplying them. Writing of the wren, he observes 
that “the temtit, as the Broadsmen call this pert, child- 
like litde bird. always brings an aticctionate smile ta your 
face as you see his hepping, plump litde body tittiny over 
the bank, or running alony the branches of a leafless tree, 
stopping cyvery now and then to sing his loud-votced 
for, thou,sh his is a little body, he has a mighty and 


Son. ‘ 
pleasant song.” This example cited ts only one of many 
taken almost at random, The professed ornithologist 


surely does not want such descriptions, and if the book ts 
mended for the eyes of ladies and young people, why are 
we treated on p, 2tl ef seg. toa very unnecessary anecdote 
ronferning the amours of swans 7 

We will take a¢ for granted that ameny the birds our 
author has correctly determined the species he notices, 
and has recorded all those feund in the Broads ; but in 
the cise of the mammals he ts far from exact Ile 
states, far instunce, that there arc two kinds ef bats found 
there, one of which is designated the cammon, and the 
othée the large bat. By the former ts doubtless meant 
the pipistrelle, bat as te the species imdicated hy the 
latter title we hove no clues and surely there ought to be 
more (han (wo species of bats in Norfolk, Among the voles, 
aya, we lise two ey Lc aera Seo3 WL tively termed the “red 
‘3 and, although the 


mone and the * marsh mouse 
former may be the bank vole, we can searcely recopnise 


(he eonomion feld vole under the latter imappraperete 
re tee be that at is intended for that species, “The 
row tlacd rats wheeh the audior plaes a dons distance 
alte the mile and vales are Tthewise Ieft in astute of 
hhape le onfa ten, and we quite fash tal recognise Whit 
an thor hinds wladed= te under the names of “bi, 
mit Weth ' host, “darge hrown nat and little 
redeat Tf Gre wathor thinks he has got hold of new 
Sawin, ny no fo doable sab-species, why did he 
not “ably t hie epesdatne toa speenilist? But as 1 as, 
he. not ire Aye teeth ose oenti soolenast, and. we 


Wonld romyeeot no er inter ot te the ordinary obser er 


of nate 


Se eG, Vil. 52k 


ee ee 


(June 255 1S@5 


In the chapter on frogs and toads, the author excels 
himself. Of these animals he recognises the following : 
viz. the “ garden-toad,” “water-toad” “running toad,” 
“common frog.’ and “land-freg.” To knew what 
creatures are meant might perhaps tax the acumen even 
of Mr. Boulenger : but the notes on their habits are too 
naive. The warden-toad, we are informed, “makes a 
form in the grass during the hot weather in which a 
shelter himself: and should you come upon him, he will 
squat with his bright eyes fixed upon you all the time? 
Vlus merely records a fact known to every one ; but 
what shall we say of the following concerning the run- 
ning toad? ~The chief thing in connection with this 
creature is the rockstalf that a man can quict the most 
restive horse with the bone of a running toad, which, it 
is said, will swim against the stream. Yacht designers — 
and others might well look into the matter.” Apart from 
the grammar, what a rockstatt is, we de not know, and 
we are equally ignorant whether itis the toad or its bane 
that can swim aginst stream, .\ lack of information as re- 
yards species and habits is also displayed when the author 
comes to eels i and he seems to be totally unaware that 
some years age the late Surgeon Day communicated an 
important paper on the breeding of these hshes to the 
Procecdings of the Cotteswold Naturalists’ Field Club. 

As to the literary style of the book, perhaps the less 
satd the better: and although it may attain a popularity 
among the numerous frequenters of the Norfolk Broads, 
itis to be feared that it cannot take a high rank among 
LYDERRER, 
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OUR BOOK SHELF. 


Object-Lessons tn Botany. — Vook ii, for Stundards mine 
iweoaund sy. Being a Teachers Aid to a Systemaue 
Course of One Hundred Lessons for Boys and Girls. 
By Edward Snelgreve, B.A. London; Jarrold and 


Sons. 
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If is not perhaps very often that clementary scientific 
books of the type to which the volume before us belangs, 
either meets with, or indeed deserves, much success. Tt 
is with the wreater pleasure, then, that we feel that the 
author 1s to be congratulated on having suceceded im 
producing a really good) series of lessons which will be 
most useful, cither in guiding teachers in arranging: ¢hetr 
class werk, arin enabling a student to acquire a knows 
ledge of plants for himself “The series of lessons 
progressively arranged, besinning with the shupler form 
of leaves and stems, and passing on to the various types 
of flawers and fruits. ‘The really excellent feature of the 
work is the method by which the student 1s led te 
examine acai plant. Vhe book would probably be of 
little service ta any ane merely desirous of “ petung mp 
the subjett without troubling te form any practtedt 
acquaintanée with the abjerts dealt with, The examples 
selected as types are well chosen, and the student ar 
teacher receives plenty of hints as to other forms which 
he may usefully compare with them. Almost the only 
fault we have to tind wath the book is, after all, anly a 
literary one; sall it seems a pity Chat the peaerie names 
of the plants should have been commenced with a saerdé 
letter, especmilly ins the chapters on betanieal names, 
‘This, however, is a defect that can easily be remedied im 
afature edition, which soon should le needed, for we ean 
cordially rocommend the volume, both to the elementary 
(eacher and student. «as a thoroughly good ane, 
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Dental Microscopy. Vry A. Hopewell Shonendby We. IC ee 
L.V.S., &. Pp. 119. (London: The Dental Manu- 
facturing Company, Limited.) 

STUDENTS of dental microscopy will find this work a 

valuable guide to the preparation, observation, and photo- 

graphy of microscopical sections of hard and soft dental 
tissues. The volume is practical throughout, and is 

Mlustrated by eight lithographed plates, from which typical 

structures may be readily recognised. It should prove of 

zreat assistance to workers in dental histology 
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Chemisiry, Theoretical and Practical. Vay 
eee il |G. he Col peto. (London 
W. Collins, Sons, and Co., Limited.) 


We find no feature which distinguishes this text-book 
from others “adapted to the requirements of the Science 
and Art }epartment, and of the london University.” 
The book miay assist students to pass the examinations 
for which it has been constructed, but it 1s not a desir- 
able introduction to the science of organic chemistry, 


Oreante 
Prof. 
and Glasgow : 
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[The Editor does not hold himself responsible for opiatons ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications. | 


The Antiquity of the Medical Profession. 


Dr. bruack displays a surprising facility of misapprehension 
greater than IT should have supposed possible. 

The final sentence of his letter runs thus :—‘* Tt would seem, 
then, from history, that the medical profession is quite as old as 
either that of theology or law.” 

Now since the first sentence of my essay contains the clause— 
“Tn rude tribes itis difficult to distinguish between the priest 
and the medicine-man’: and since various illustrations are 
then given of the union of the priestly and medical functions in 
the same individual; and since it is thereafter shown that this 
anion long continues among early civilised peoples Egyptiars, 
Babylonians, Jfebrews, Hindus, Greeks it is a necessary 
implics ulion that, as Dr. Black says, ‘* the medical profession is 
quite as old as cither that of theology ar law.” For if two pro- 
fessians are at first exercised by the same persons they are 
necessarily of equal antiquity. So that. strangely enough, Dr. 
Black points out to me a truth which it is one of the purposes of 
my essay to teach. 1] can only suppose cither that he did not 
tread the first part ofthe essay at all, or that before he had reached 
the end he had forgotten the beginning. 

Westerham, ent. HERBERT SPENCER. 


Halley’s Equal Variation Chart. 


Tayi read Mr. Ward's interesting letter on this topic in 
Narere of May 30, p. 106. 1 embrace this oppertunity to 
correct some typographical errors in my letter in the issue of 
MACY BEY 

No. 074 (4) should be 977 (4). 

In foot-note 3, p. 79, the title of atlas referred to should be 
*Tabule Nautical Variationes Magneticas Denotantes.” 

| have compared Mr. Ward's description of his own chart 
with my notes. Te evidently is the lucky possessor of the ex- 
ceedingly rire Halley chart 977 (4). Pshould be pleased to have 
aim inform me if the word * Britannix ” in the dedication is 
hot spelt with two 7s. 

The size of the British Museum copy is about 48 x 57 om., the 
shorter dimension being im an east-west direction : it is in a 
splendid condition. 

The carhest mention made of Halley's Equal Variation 
Chart is tound in * Histoire de VAcad. de Paris,” 1701, p. 9. 
The chart referred to there must be the above 977 (4), of which 
we now know that two copies exist the Lritish Muscum’s 
and Mr. SVard’s, [hs Ny [BAERS 

The University of Chicago. 


The Invention of the Net. 
TX your number of Febrnary 28 (p. 417), Mr. Re 1. Pocock 
Suggests that the observation of a spider's web may have viven rise 
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to the art of netting. It is of interest to note that the following 
citation is found in a Chinese eyclopidia : “Wuen-kien Lui- 
han” (1701, tom. cccexlix. ar/. *‘Chi-chu,” 2):—‘*‘ In ‘ Pau- 
puh-tsze” it is said, ‘ Tai-han {or Pao-hst] made a spider his 
master and knitted nets.’ ” 

In the * Vih-King,” the oldest authority that ascribes to Pao- 
hsi the invention of the net, no mention is made in this con- 
nection of spider (sce Legge’s translation, in the ‘t Sacred Books 
of the East,” vol. xvi. p. 383); but the above-quoted passage 
of ** Pau-puh-tsze” is tantamount to prove such a view, as sug- 
gested by Mr. Pocock, to have already occurred among the 
Chinese in the fourth century, A.b., when the book was written 
by a Tadist recluse named Koh Hung. 


June 17. Keuacusy MINAKATA. 


The Bird of Paradise. 


1 DESIRE to call the attention of your readers to a fashion 
which in the month of May was at its height in London, and is 
now much patronised thronghout the country. 1 refer to the 
wearing in hats and bonnets of a graceful spray of soft fine 
plumes with drooping or curly tips. These the milliners call 
Bird of Paradise feathers, the assurance being constantly given 
that they are rea/, They are often mixed with osprey tips. 
which, to the shame of womanhood, have so long been in 
fashion, and are still largely used. I may state on trustworthy 
authority that during the past season one warchonse alone has 
disposed of no Jess than saxty thousand dosens of these mixed 
sprays ! 

The Bird of Varadise most used in millinery is that obtained 
in the Dapuan Islands and New Guinea. Mr. Wallace, in 
describing the Paradisea apoda, says: ** From each side of the 
body, beneath the wings, springs a dense tuft of long and 


| delicate plumes, sometimes two feet in length, of the most 


intense golden-orange colour and very glossy, but changing 
towards the tips into a pale brown. This tuft of plumes can be 
elevated and spread out at pleasure, so as almost to conceal 
the body of the bird.” In his -* Oiseaux dans la Mode” of 
Octoher 20, 1894, M. Jules Forest bitterly deplores the de- 
struction which has been going on during the last decade. ITe 
emphasises the fact that it is no longer possible to procure such 
perfect specimens as were common ten years ago, since the 
unfortunate birds are sv hunted that none of them are allowed 
to live long enough to reach full maturity, the full plumage of 
the male bird requiring several years for its development! Ile 
further states that ‘tthe birds which now flood the Paris market 
are for the most part young ones, still clothed im their first 
plumage. which lacks the brilliancy displayed in the older bird. 
and are consequently of small commercial value.” Since 
January 1, 1892, strict regulations for the preservation of the Bird 
of | *aradise have heen in force in German New Guinea, and M. 

Forest appeals to the English and Dutch Governments to follow 
thels good example. 

The common sense of every thoughtful woman must at once 
tell her that no comparatively rare tropical species, such as the 
Bird of Paradise, can long withstand this drain upon it, and 
that this ruthless destruction, merely to pander to the caprice of 
a passing fashion, will soon place one of the most beautiful 
denizens of our earth in the same category as the Great Auk and 
the Dodo. 

The women of England are earnestly entreated not to counten- 
ance the sacrifice of this bird by encouraging the demand for its 
precious feathers. Let them resolve to do what they can to 
prevent the extermination of this ‘* wonder of nature ™ by stoutly 
refusing la purchase or wear anything purporting to have once 
belonged toa Bird of Varadise. 

MargGaretTea L, Lemon, 
Redhill. Surrey, June 21. 


WEE VMOU HIB Ih HEN PHIE JOR OPES. 
6 ge living in temperate climates have probably 

small idea of the virulence of insect and other pests 
in the tropics. .\ plague of caterpillars may destroy a 
season's crop in England, but there is the winter's trost 
to be passed through before a second attack need he 
feared. It is otherwise in the tropics. Vegetation is 
much more luxuriant, and the food supply is permanent ; 
and, when once a plague has obtained a firm foothold 
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there is no apparent reason why it should cease its ravages 
before it has entirely destroyed its particular host. It is 
fortunate for agriculturists that the great increase of any 
particular parasite seems ultimately to work out its own 
destruction ; and frequently when all hope seems over, the 
plague rapidly and unaccountably disappears. 

Surprise has been expressed that ticks infesting cattle 
have received so litle real study. Quite recently the 
statement appeared that these parasites formed the least 
known part of the tropical fauna. But a great deal has 
been done in this direction of recent years, and there 
seems some hope of real progress being made. 

Taking the conditions into consideration, it 1s a matter of 
xreat wonder that so few ticks exist in many parts of the 
tropics. No real attempt has been made to decrease their 
numbers, and there appears to be no season of the year 
when the climate is fatal to them. Vegetation is rank, 
and we know now that they can live toa greatextent upon 
veyetable matter ; further, even where there is a scarcity 
of small indigenous manunals. there are plenty of horses 
and cattle. he multiplying powers of ticks ure enormous. 
In one case I determined the number of eggs from one 
female as over 20,000 see Fig. 3. and almost all of these 
were fertile and produced young ticks. The increase in 
numbers of ticks in most countries is not marked, however. 
and we are driven to the conclusion that there is here, in 
the animal kingdom, a waste of material analogous to that 
in the seeding of parasites and saprophytes among plants. 

It 1s not surprising now and then to hear of a long- 
continued plague of ticks from one place or another where 
cattle-rearing Is a staple industry. In Jamaica, it is by no 
means uncommon for the traveller to pet covered with 
*yrass-lice.” On pushing aside the branches overhang- 
ing the riding path, 1 have been immediately covered with 
firmly attached youny ticks which needed much care and 
patience to remove. The ticks of Jamaica are now a very 
serious source of anxicty in cattle-pens, and much loss is 
attnbuted to these parasites. 

During my stay in Antigua, complaints were loud and 
frequent of the ravages of a large uck, which infested 
the cattle between the months of May and September. 
In the cattle and sheep farms of the Cape of Good Hope 
and .\ustrahia the “tick” matter is absarbing much atten- 
tion. Specially large and annoying forms are described 
from parts of India, Centrid Africa and Central America ; 
while extraordinary tales are told ofthe destruction caused 
by these parasites in cattle-rearing districts of South 
America, Elaborate and expensive researches have been 
conducted in the United States Southern Experimental 
Stations upen the life-history of the ticks and their re- 
lations to cattle ; and the exhaustive reparts, issued from 
the Bureau of \ntmal Industry, farm by far the most 
valuable part of our economic hterature on these pests. 

The books of travellers teem with references to the 
annoyance caused by ticks. Sir Jaseph Tooker, in his 
“Timalayan Journals,” describes their abundance in the 
frontier reytons between Sikkim and Nepaul in pathless 
tracts destitute of animal life. Tle writes the following 
concerning the neighbourhood of ‘Vonglo : “A darye tick 
infests the small bamboo, and a more hateful insect 1 
never encountercd. The traveller cannot avoid these 
Insests coming: on his person sametimes in great numbers 
as be brushes through the forest; they yet inside lis 
dress, and insert the proboscis deeply without pain. 

guned head and shaulders, and retained by a barbed 
lancet, the tick ts only to be extracted by force which 
isvery painful, Thave devised many tortures, mechanical 
and chemical, to induce these disgusting intruders to 
withdris ther proboscis, but in vain.” 

Tittes, on passing through the grassy lanes of the 
secondssrowth woods on the Amazons, often found him- 
self covered by ucks. It oceupied him, he says. a full 
hour after his day's work to clear himself of the parasites. 

felt refers to the “yrass-lee” on the plains of 
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Nicaragua, as quickly covering any one travelling through 
the country ; so much so, that the herdsmen or * vac- 
qucros” keep a ball of soft wax with which to rub 
themselves. The smaller ticks are thus removed frem 
their skin, while the larger ones are picked off by hand. 

Many a time, in walking through grass in the Leeward 
Islands, 1 have been conscious of the peculiar itching 
at the ankles caused by the attacks of “bete rouge.” 
The béte rouge is nat in reality a tick, although often 
confused with it. Horses seem to be particularly lable 
to its attacks, with the result that they lose all the hair 
about the face and cyes. In all probability the poor 
animals suffer a yood deal, for the personal irritation is 
extreme. The béte rouge is exceedingly minute, and, 
as its name implies, is of a brilhant scarlet. At night, 
after retiring to rest. the warmth of the body seems to 
imerease the irritation to the utmost pitch, and sleep 
heeomes absolutely impossible. Rubbing or scratching 
the parts attacked merely intensifies the discomfort, the 
creature pushing itself deeper into the flesh. Most pain- 
ful sores are the result if the greatest care is not taken, 
The one certain remedy secms to be to anoint the inflamed 
spots with vaseline. This substance not only soothes, 
but appears to destrey the béte rouge by stopping up its 
breathing pares. | have never succeeded in detecting the 
creature on the skin, but, when reading in er near an 
infested lawn, ] have captured many by watching for the 
minute scarict dots travelling over the white paper. 

The damage done by ticks to cattle is undoubtedly 
very serious, According ta observations by Leidy, the 
adult female tick is able to absorb too times its weight 
of blood, swetting during that time to an enormous ¢x- 
tent. This food is rapidly changed into eggs.  Vhe- 
adult mate does not increase appreciably in’ size, but 
his demands upon the host have probably been greatly 
underrated. .A\n account of tick-infested cattle in Queens- 
land states that they were so completely covered that 
the branding-iren had te be burnt through the ticks 
before it was possible te reach the animals’ skins. A 
case in Texas is mentioned where it was found impossible 
today a silver dollar upon the body of the animals with- 
out touching some ticks, .\gain in Texas, too full-grown 
ticks were collected fram each car of a pony, white many 
immature ones were left behind. ‘The mere abstraction 
of blood must, in this case, be a very serious drain upen 
the system. 

When one considers, further, the inntation experienced 
by travellers from the few ticks fixed upan them in their 
daily rambles, it may be safely concluded that the pene- 
tration of the countless prohoscides into the skin of cattle 
must of itself be a source of great discomfort, especially 
as these animals are quite unable to yet rid of them, 
Calves net uncommonly are destroyed by the formation 
of balls af hair in their stomachs ; and in tick-repions this 
is undoubtedly due to an attempt to get rid of the parasites 
by licking and biting: them off. 

It is quite conceivable, then, tit ticks do really cause 
the death of multitudes of cattle on the preat estates 
where it is impossible to cxamine them closely, We 
should, hawever, approach this part of the subject with 
caution, Sickly cattle are usnatly covered by ticks, while 
the healthy ones have enly a few ; hut it is questionable 
whether the ticks are the real cause of their emaciation, 
The case of ticks seems rather to be analogous toe that 
af scale insects on plants, ‘The latter pests appear in 
ereat quantities at any period of stress, when from lack 
of nutriment or other cause the plants become weakly, 
Vhus, in Antigua, there is a marked disappearance of 
scale insects with the commencement of the rainy season, 
It seems probable that the prevalence of ticks upon 
certain cattle is rather due to conditions of the bloed 
or skin of the animal, closely connected with its peneral 
nutrition. “This is an exceedingly important matter for 
determination, for upon it, as will presently be shown, 
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depends the only means of freeing the cattle from these 
pests. 

Thus far the direct effects of ticks upon cattle have 
been considered. Certain alarming facts have lately been 
brought to light with regard to the relations existing 
between ticks and different well-known cattle diseases. 
The subject is by no means new, having long been a 
fascinating one for cattle-breeders. The ‘“louping-ill” 
or “trembiing” of the north of Britain has been traced 
by some directly to the presence of ticks upon the sheep. 
The same may be said of a disease called “ heart-water ” 
at the Cape of Good Hope. | inally, the United States 
Department of Agriculture has for the last five or six 
years been conducting exhaustive experiments upon the 
connection between ticks and the Texas cattle fever, the 
results of which have appeared in the annual reports 
of the Bureau of Animal Industry already referred to. 

There is, in this latter case, present in the blood of the 
cattle suffering from disease. an infusorian which quickly 
destroys the red blood corpuscles. This minute organism 
has also been detected in the body of the tick. It has been 
again and again transferred from diseased animals to 
healthy ones by means of the tick, and tick alore. The 
presence of this infusorian is regarded as diagnostic of 


The Great Antigua Gold Tick.- //yalomma venustunt, Koch, (1) Mature 
male, natural sive; colours, gold, scarlet, and black. (1a) Magnified 
sentral view. : 
black with flesh-coloured and yold spots; body dark green. (3) Female 
full of blood, natural size ; colour, dark green. (4) The same female as 
in (3), after 20,009 eggs had been laid. (5) Female into which male had 
accidentally inserted his proboscis ; hoth magnified. 


| in the absence of proper appliances. 


' all mature, but at different stages. 


(2) Female, mature but not inflated ; colours, shield | 


the disease ; and the effect of its corpuscle-destroying | 


powers is seen all over the body, as well as in the red- 
coloured urme, which has won for the disease the colonial 
name of “red-water.” 

Vicks, then, are in certain cases connected with the 
transmission of deadly disease, In how many more cases 
this Is so remains to be investigated. It is quite possible 
that some of the obscure cattle diseases in different parts 
of the world are caused by ticks, and that other countries 
will, in their turn, be forced to face this problem, 

There is now and then an outbreak of a severe skin 
disease among cattle in Antigua ; and this disease does 
not appear to be known in the neighbouring islands. 
Judging from the climate and peculiar conditions of 
Antigua, the scarcity of water and lack of nutritious food 
for part of the year might be considered sufficient to 
necount for a local disease; but there is also a large 
tick present, which has not been recorded from the other 
islands of the group. A loose theory has thus arisen 
that this “ gold tick” is connected with, if not the direct 
cause of, the cattle disease. 

Vhe evidence available does not tend to confirm this 


idea. but itis obviously impossible to solve the problem 
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1 was led, however, 
to commence observations upon the gold tick, which may 
be of interest. 

Mr. A. D. Michael has determined it to be //yalomma 
venustian, which Koch deseribed in 1847 from a single 
male specimen collected in Senegal. “There is a local 
tradition in Antigua that the tick was introduced some 
thirty or forty years ago with some imported Senegal 
cattle ; and this determination lends probability to the 
behef. The male is a very beautiful creature, decked in 
searlet and gold, whence he obtains his name. The 
female is very large, one specimen being nearly an inch 
in length and weighing “17 0z. 1 calculated the number 
of eggs laid by this female at over 20,000, She com- 
menced laying on July 31, and finished, a shrunken mass, 
on September 1o—a period of exactly six weeks. The 
accompanying life-size drawings are of Antigua gold 
ticks. ‘The first is a mature male. He is not usually 
larger than this, and may be seen moving rapidly across 
the ground, or firmly attached to the skin of the cattle 
close toa female. The next three figures are of females, 
The first is undis- 
tended ; the second gorged with blood, and commencing 
to lay its eggs; while the third is the same tick after 
the last egg was laid. There is also the drawing of a 
curtous case, in which a male had by accident attached 
himself to a distending female—a imistake which resulted 
in the premature death of both. 

The period of incubation observed in the tick’s eggs 
varicd from twenty-three to fifty-one days. The young 
ticks usually emerged in great numbers on the same day, 
and any eggs left unhatched quickly dried up. In An- 
tirua the gold ticks appear upon cattle, in numbers, from 
May till September each year. It became important to 
determine what became of them in the meantime ; and 
whether they passed the winter in the body of the parent, 
in the egg, or as young ticks. From experiments in the 
laboratory, it would appear that the little ticks pass the 
winter months huddled together in masses of several 
hundreds at the roots of the old dead grasses. 

In considering the remedies for ticks, one is soon forced 
to the conclusion that direct measures against the parasite 
themselves will be of litthe avail. Methods of pre- 
vention are always preferable to those of cure, and in 
no case is this more so than with parasites of this class. 
Besides this, they are practically invisible at the most 
dangerous stage; and when we see the ugly, swollen, 
mature specimens, we know that their evil work is done 
All large females should be carefully collected and burnt, 
however, as thus future attacks will be diminished. 

The treatment of pastures is a very important matter. 
Here probably the parasite spends the greater part of 
his early life usually on the ragged bunches of old grass 
left from previous years. The proper feeding or cutting 
of the grass, and the liming and draining of the pastures, 
will destroy myriads of the infant ticks or “ grass-lice.” 
For the sake of the animals, there 1s every inducement 
to render the pastures as nutritious us possible : and 
ticks do not seem to trouble the sleck cattle of the herd, 
It is an undoubted fact, moreover, that the improvement 
in food, due to change of pasturage, does in certain cases 
canse all the ticks to drop off infested animals. The first 
class of remedies will aim at cutting off the supply of 
ticks by treating the pastures. 

The second class—one night say almost the only one 
which is attempted in the trepics— is the destruction of 
ticks upon the cattle. 

The common method of tying the legs of the aninal 
together, burling it to the ground, and smearing some 
tick-destroying compound over it, cannot be too strongly 
condemmed, especially as there is no need for it 
whatsoever. Cattle may be handled with impunity if 
some form of cattle-bail is employed ; by this means they 
may be driven one by one into a small trap, where they 
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can be treated. But even this is hardly necessary if the 
application to the skin is in the hqind form: fer with a 
powerful spraying machine, as many as one hundred cattle 
have been completely covered in the space of an hour. 

Of pastes and powders and fuids recommended there 
rs no end; and it will serve no useful purpose to give 
detailed lists discussing the ments of each, “The points 
to be kept in siew are that the liquid should be of an oily 
and non-poisonous nature, capable of clogging up the 
air-pores of the ticks. It should be cheap, and easily 
ipplicable without handling the cattle : it should. finally, 
not casily evaporate, or be washed off by the rains. .\ 
full discussion of remedies has recently been published 
by me, the folowing: being taken from the sumimary at the 
end: “.\ number of ‘types of washes for spraying are 
selected for description. All poisonous ones should be 
rejected, as there are non-poisonous preparations equally 
chective. Carbolic acid dips and other liquids, which 
evaporate quickly, need frequent applications, and should 
be discarded in favour of oily liquids er emulsions where 
the latter are equally effective. “Vhe best of all these is the 
kerosene emulsion regularly used for plants. “Vhere are 
many formula: for the preparation of this ; a useful one 
for ticks is piven.” Vhe formula referred to is as follows : 
“In two quarts of boiling water dissolve half a pound of 
soap ; remove from fire ; immediately add one pint of kero- 
sene, andagitate. In fromthree to five minutes the liquid 
heeomes creamy.  1t may be stored in this form in bottles 
or barrels. For use, add three of water to one of cmulsion ; 
mix thoroughly, and apply with a spraying pump.” ? 

Vhe third and most important class of remedies ts closely 
connected with the nutrition of the animal. If we can 
render the skin or blood of our cattle so distasteful to 
the tick that the latter will not attach itself, we have a 
solution of the whole matter. We should confer immunity 
upon our animals, and, at one stroke, do away with the 
necessity of all the laborious and expensne methods 
now in veyue for the destruction of these piurasites. 

The first step in this direction has been taken ; and, 
in vanous parts of the world. most excellent results are 
recorded trom the addition of small doses of sulphur to 
the animal's food. 

Ie has already been noted that the food of animals has 
an influence upon their infestation by ticks. Cases are 
net uncommon among cattle-brecders where a mere 
change of pasture will cause all the tucks to drop olf, 
This change is obviously felt through the animil’s skin, 

It has also been mentioned that the ticks secm to 
congregate upon cattle in poor condition, while these 
with sleck skins are more or fess untouched, Dr, Cooper 
Curuce date of the United States Burcau of Animal 
Industry) suyyests, as an explanation of this, that there 
isin well-fed cattle an oily condition of the skin obnoxious 
to the ticks; and this sugyestion is the more worthy of 
consideration when we remember the aversion of these 
creatures to grease of any kind. 

It is certain that sudphur taken riternally will render 
the skin evil-smelling, by the exhalation of sulphuretted 
hydrogen, a substance highly obnoxious to all parasites. 
‘The following seem to be the physiclogical changes which 
take place during the passigee of the sulphur through the 
animals body to the skin. Sulphur taken in with the 
food passes the stamach unaltered. In the imtesGines a 
small portion 1s changed inta sulphides of hydrogen and 
the alkalies. Part of these sulphides pass into the blood, 
and inte the tissues from the blood, and act chiefly upon 
the central nervous system. “Uhe sulphides in the tissues 
are variously exereted, By the kidneys they are excreted 
we osniphate : if in excess, part 15 also excreted in. the 
form of sulphides, By the skin they escape as sulphides, 
waving the characteristie foul odour to the perspiration, 
and somewhat increasing its amount. 
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The doses of sulphur should be small, but they should 
be constant. ‘Vhe form in which the medicine ts offered 
to the animals will best be decided by the manager of — 
the estate, With stall-fed cattle there can be no difficulty 
at all; but with the cattle of large estates, which are 
seldom handled and sometimes not seen for long periods, 
it will be necessary to prepare the sulphur with salt as 
a “hek” to which eatde will readily help themselves tf 
it is scattered about, 

The success of this sulphur treatment has so far been 
encouraging, both at the Cape of Good Hope and in the 
United States. Doubtless with continued study other 
similar preventive remedies will from time to time be 
discovered, and thus rid the stockowners of the tropics 
of one of their most dreaded enemies. 


C. ..\. BARBER. 
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HWtuxvury’s health present a source great 
ansiety to his friends. Symptoms of renal insufficiency ay peared 


Prov, is at of 
last week. and this, with the other complications which have 
attended his protracted illness, has made his condition a very 


critical one, but we are glad to learn that it is improving. 


Wer deeply regret to notice the announcement of the death of 
Dr. W. C. Williamson, Emeritus Professor of Botany in Owens 
Coltege, Manchester. Vr. Williamson 
Royal Society in 1854. 


was elected into the 


Prop, VERNECUL, the eminent French surgeon, and Member 
of the Daris Academy of Sciences, died on June 12. 


Prog, Simos Newcousn has been elected Associé ctranger 
of the Paris Academy of Sciences, in succession to the late 
von Ielmholts. 


Prop Wo Peregsos. Principal of the University College, 
Dundee, has accepted the position ef Principal of MeGill 
University, Montreal, in succession to Sir William Pawson, 


Str Eo Matsxpe Thowpsos, principal librarian of the British 
Museum, has been elected a Corresponding Member of the Philo= 
sophico-historical Section of the Berlin Academy of Sciences, 


Yur University of Pennsylvania has received gifts, within a 
Yhis includes 
halfa million dollars from Provost Harrison, already noted in 
these columns, 
record similar gifts from private benefactors to the unis ersities and 
colleges of the United States. Scfemee reports that Dir, Dy Ine 
Pearson has offered £10,000 to Mount IHolyoke College if an 
additional £30,000 can be raised. It is said that Dr. Pearson 
has already given £400,000 ty various colleges. 


few days, aggregating nearly a million dollars. 


Searcely a week passes without our being able to” 


Tur death is announced of Dr. A. BHscief, known for his 
explorations and anthropologict) work, 


Tin, St. Petersburg: correspondent of the Lavceé reports that 
the Emperor of Russia has appointed a committee to organise 
the collection of sulseriptions for the monument which the 
Institute of France propose to erect to Lavoisier. 


Yorn trustees of Columbia College decided, a few days agoy 
the Medal Lord Rayleigh and Prof, 
Kansay jointly for their discovery of argon. Only Lord Ray- 
leigh's name was mentioned in the previous announcement of 


to grant Barnard to 


the award, 


Dre Back eb has been elected a Correspondant of the Paris 
Academy. in the Section of \stronomy, in the place of the late 


Juxe 27, 1895] 
M. Wolf: and Prof. Kowalewsky has been elected to fill the 
late M. Cottean’s place as Correspondant in the Section of 
Anatomy and Zoology. 


Tite French .Association for the Advancement of Science 
will meet at Bordeaux, from .\ugust 4 to .\ugust 9, under the 
presidency of M. E. Trelat. Applications for membership 
should be addressed to the Secretary of the Association, 25 


rue Serpente, Paris. 


Tne third international meeting of Psychologists will be held 
at Munich from \ugust 4 to 7. The first meeting was held at 
Paris in 1$89, and the second in London in 1892. Prof. 
Stumpf, of Berlin, will act as President, and Dr. von Schrenck- 
Notzing, of Munich, as General Secretary. 


The second Italian Geographical Congress will be held in 
Rome next September, under the patronage of the King of Italy 
and the Duke of Genoa. The President of the Congress will be 
Marguis G. Doria, President of the Societa Geographica [taliana. 
The Secretary is Prof. D. Vinciguerra, and his address is Via del 
ebiscito, 102, Roma. 


De. T. G. Bropie has succeeded Prof. C. 8. Sherrington, 
I.R.S., as Lecturer on Physiology at St. Thomas's Iospital. 


Pror. Kb. Iertne, of Prague, has been proposed as successor 
of the late Carl Ludwig in the chair of Physiology at Leipzig. 


Pror. FE. Mac, of Prague, well known by his book on 
Mechanics, and by bis experimental researches on DPhysics, has 
been appointed Professor of Philosophy at the Vienna University. 
Vienna will, therefore, be the first place where Vhilosophy will 
he taught on a modern and scientific basis. 


Vik Cracow Academy of Sciences otfers prizes of 1o00 and 500 
Norins for the best discussion of theories referring to the physical 
condition of the earth, and for the advancement of an important 
point connected with the subject. Memoirs must 


ee 


before the end of 1898. 


be sent in 


THe International Conference on the Protection of Wild 
Birds met at Paris on Tuesday, under the presidency of M. 
Gadaud, Minister of .\griculture. Ingland was represented by 
Sir Tlerbert Maswell, Mr. [loward Saunders, and Mr. I. 
Harford, of the British Embassy at Paris. Belgium, Ilolland, 
Germany, Russia, .Anstria-ITungary, Luxemburg, Switzerland, 
Italy, Greece, and Spain have also sent delegates. ‘Vhe con- 
ference mects as the result of a resolution passed at the Inter- 
national Agricultural Congress held at the Hague in 1891. 


Ar the recent annual meeting of the Royal Society of Canada, 
the following officers (says Seéence) were elected for the ensuing 
Sede aitesidenta Or IWS. Co Selwyn, C.M-G., 1.1R.S. ; 
Vice-President, the Archbishop of Ialifax, Dr. O'Brien: 
Secretary, Dr. J. G. Bourinot. C.M.G.: Treasurer, Prof. J. 
Vietcher. Prof. Bovey, Dean of the Faculty of Applied Science, 
McGill University, was chosen President of the Section of 
Mathematical, Physical, and Chemical Sciences, Prof. Dupuis. 
Vice-President, and Captain E, Deville, Surveyor-General of 
the Dominion, Secretary. In the Section of Geological and 
Bislogical Sciences the following choice was made :—President, 
Prof. Wesley Mills: Vice-President, Prof. Penhallow ; Secre- 
tary, Dr. Burgess. 


\r the annual general meeting of the Numismatic Society 
of London, held on Thursday last, Sir John Evans, President, 
in the chair, the silver medal of the Society was awarded to 
Prof. Theodor Momsen, for his distinguished serviee to the 
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science of Numismatics. Dr. Barclay Head, keeper of coins 
in the British Museum, in returning thanks on behalf of Vrof. 
Mommsen, drew attention to the fact that quite recently 
Mommpsen had handed over tothe Royal Academy of Sciences 
of Berlin. the sum of 25,000 marks, presented to him as a 
testimonial from his disciples in all countries on the occasion of 
the jubilee of his Doctorate, with directions that it should be 
devated to the compilation and publication, under the auspices 
of the Academy, of a complete corpus of all known extant 
Greek coins. 


FEW neighbourhoods offer more features and objects of interest 
than the district around Galway. An excursion to this district, 
arranged by the [rish Field Club Union, will therefore probably 
be a very successful one. The country west of Galway preacnts 
the geologist with a great variety of rocks and rock structures. 
Some of the most interesting studies in Ethnography afforded 
in the British Tsles may there be found, and the antiquarian 
and archeologist are offered exceptional attractions. The 
party willmeet at Galway on Thursday, July 11. and will stay in 
the neighbourhood until the following Wednesday. The places to 
be visited are: The Twelve Bens, Connemara, Ballyvaughan 
and the Burren district, the .\ran Islands. Oughterard and Lough 
Corrie. -\ programme, containing nutes on the topography, 
geology. botany, zoology, ethnography, and archeology of these 
places has been prepared. During the reunion, a conference 
will be held for the consideration and discussion of matters 
relating to the advancement and extension of Field Club work 
in Ireland. Vhe Secretary of the Union is Mr. RK. Livyd 
Praegar. National Library, Dublin. 


Tr has long been known in a general way that the time re- 
quired for hatching out the eggs of cold-blooded animals is 
dependent on the temperature at which they are kept ; and that 
in the case of birds ‘the period of incubation is much related 
to the size of the bird.” Mr. A. Sutherland (Roy. Soc. of 
Victoria, December 1894) has recently mide some observations 
on the relations between hatching-time and temperature. and 
formulates a law based upon his results. We has further in- 
vestigated incubation among birds and gestation. 
mammals keep at a practically constant temperature —between 
37. ©. and 43° C.; and it may be assumed that sitting birds 
keep their eggs at a tolerably definite temperature. Why then 
should the period of incubation or gestation vary :0 much? 


Jirds and 


Mr Sutherland asserts that the time of incubation or gestation, 
as the case may be. has acertain definite relation to the weight 
ofananimal. fle states the two laws he has arrived at in the 
following words :—(1) ** For animals of the same size the time 
of embryo development is inversely proportional to the square of 
the temperature, that temperature being reckoned from a definite 
point.” (2) ‘* At the same temperature, the period of develop- 
ment Is directly proportional to the sixth rout of the weight o 
the mature animal.” 


A FEW months ago, M. de Montessus published an interesting 
paper on the frequency of earthquakes, of which a summary 
540). his he has 
followed up by another paper of still greater value on the 


is given in a previous note (val. li. p. 


relation between seismic frequency and the relief of the ground 
(Comptes rentus, vol. cax. pp. 1183-1186). 
are the general conclusions at which he has arrived from a study 
of 348 regions. in which 9700 earthquakes and 5000 volcanic 
eniptions are known to have occurred. Ina group of adjoining 
districts, the most unstable are those which present the greatest 


The following 


differences of relief. 2c. those whose average slope is greatest. 
The unstable regions follow the great lines of folding of the 
earth's countries 
unstable than flat ones, and, in any one mountain-chain, the 


crust.  Mountainous are generally more 
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short and steep slope is the more unstable of the two, especially 
in its steepest parts. Coast regions with a rapidly deepening 
sea are unstable, especially if bordered by an important moun- 
tain-chain; those with a slightly sloping sea-bed are stable, 
especially if they adjoin a flat country. Lastly, in regions which 
are frequently disturbed by earthquakes, and which at the same 
time possess very active volcanoes, the seismic frequency and 
voleanicity are independent. It follows, therefore, that varth- 
quakes are a parely geological phenomenon, and probably have 
their origin in the same dynamical forces to which the present 
relief of the earth’s ernst is due. 


RAMIOLARIAN earth of ‘Tertiary age has long been familiar 
from Barbados : in a recent number of the Budd. Wusesnr Contp. 
Zool, (Varvard), Mr. R. T. Tull records it from the island of 
Cuba. 
over 500 feet in thickness and is well stratified, the strata heing 
vertical. 
thin separation-layers of a grey-blue clay. and some flint-like 
siliceous nodules : sponge-spicules and echinoid fragments were 
found in it, but no diatoms — It appears to lie below certain 
yellow beds identified as Miocene, The paper contains much 
uther information on the geology of Cuba, and the origin of the 
circular harbours of the north coast is dealt with. The author 
finds no evidence of any movement of depression in the island 


Tt uccurs at one place only, near Baracoa, where it is 


The rock is chalky in appearance, with occasional 


since the beginning ot Tertiary times. 


Dr. b. RiLbNGti, of Leipzig, has sent us a copy of his 
paper. read some time since before the Bohemian Society of 
Sciences, on the non-periodical variations of temperature in the 
district of the Pic du Midi and Puy de Dome, compared with 
those at St. Bernard, for which station a longer series of 
observations is available. he problem undertaken by the 
author was mainly to show how far the irregular variations of 
temperature in these three widely separated and high regions of 
Central Europe agreed together. The most important con- 
that a 
agreement is shown in the non-periodical changes at the 
mountain stations, whereas in the plains the variations differ 
materially from each other. The influence of the sea is visible 
in the lower region of of the Tic du Midi, but at the higher 
level it entirely disappears, 


clusions drawn from various tables are, remarkable 


Vie papers in the June /owrual of the Rayal Microscopical 
Society include one on-Lritish patents taken out in connection 
with the microscope, between 1666 and [S0o, 


Tite Department of Mines of Victoria has issued a report on 
the Victorian coalfields, the development of which is proccediny 
rapidly. 
ongin: among other points, the mixture of conifers and ferns in 


Evidence is piven to show that the coal is of drifted 


the flora can only be exphaned by transport before deposition, 


Mk. Jonny ThanUTT las sent ns a report of the work done at 
by observatory, Windsor, New South Wales, during 1894. 
the 
Among the astronomical work 


Meteorolegical observations have now been ioade at 
Gbservatory for thirty-two years. 
+f bast year were observations of lunar oceultations of stars, of 


thern comets, and af double stars, 


‘Tite sinty-tir (annual reportof the Natural Phstory, Literary, 
Polyte hu Society of York School gives cvidence of 
enthusiastic work an many branches of science. 


Ane 
kew school 
secretes of a umilar kind can boast of reports cunning into the 
mies. Wath this report we received the Natura’ History 
Journal an) Sheol heporter tor June 5, conducted by the 
ecietie an bnends 


shools Thu journal contains irticles 
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on Southern Tyrol and on the planet Mars, as well as notes, and 
records of observations of scientific interest. 


Bulletin No. 48 of the U.S. National Museum is devoted to 
“A Revision of the Deltoid Moths,” by Prof. John B. Smith, 
the paper being a contribution towards a monograph of the 
insects of the Lepidopterous family Noctuid of Boreal North 
America,  Vourteen plates, showing the different species of 
these Noctuids, and the structural characters of the Meliini, 
Herminiini, and Hypenini, accompany the descriptive text. The 
genera Psendorygia and Rivula are not included m the series, 
Prof. Smith being of the opinion that they do not possess real 
Deltoid characteristics. 


Tuer Report of the Geological Survey of Canada tor 1S94 de- 
scribes the results of geological expeditions in the Labrador 
Yeninsula and west of ]ludson Bay. In consequence of lack of 
money it was found necessary to reduce the number of parties 
working in the field, while there is an accumulation of material 
awaiting publication. A deep baring for petroleum has been 
begun at Athabasca Landing, but at a depth of 1o1t feet the oil 
had not been reached: all indications, however, point 10 the 
existence of great quantities of petroleum in the Devonian strata 
which immediately underlie the Cretaceous. 


Tue Central Physical Observatory of St. Petersburg has 
made an important addition to its comprehensive Monthdr 
IWeather Report by showing on a chart the deviations of 
temperature and rainfall of the month from the normal con- 
ditions. To arrive at this, M, Wild states that the values 
have been calculated for no less than 322 stations, all of which 
are represented in the report, 
ture at each place is shown on the chart by drawing curves 
through those places where the deviation is equal in amount, 
while the deviation of rainfall is represented by red and hlue 
tints. The work is very neatly executed, and shows clearly, at a 
glance, the climatic conditians of the month, 


The excess or defect of tempera- 


Tne 1895 Photegraphy -cAlunual, edited by Mr, enry 
Sturmey, is an invaluable compendium of photographic in- 
formation, and a useful record of the progress made during 
last year in the various branches of the science and practice of 
photography, Init Mr. C. 11. Rothamley traces the advances 
of photographic chemistry; Mr. Chapman Jones describes the 
work done inthe field of photographic optics: Mr. T. Bolas 
records the progress made in photo-mechanical printing ; Captain 
Abney writes on spectram photography ; and Mr. Albert Taylor 
contributes a very fall account of what was done in astronomical 
photography during 1894, 
scriptions of new photographic apparatus and nnterials, 
photographie societies 


These records, together with de- 


technical articles, and particulars of 
throughout the United Kingdom, render the Aaavad/ indispens- 
able to all who take an intellizent interest in photayraphy. The 
publishers are Messrs. [fle and Son, 


Tite current number of the Comptes rendus contains an 
account, by M. Berthelot, of a new combination of argon, 
Following up his researches on argon, this author has discovered 
that free nitrogen, prepared pure from nitrites, can be caused to 
enter into combination with the clements of carbon disulphide 
when subjected to the spark or silent discharye afler saturation 
The resulting compound contains 
some mereury sulphocyanide, and does not regencrate nitropen 
under the action ef heat oar of eancentrited sulphuric acid. 
When argon is employed in place of nitrogen, a similar reaction 
appears to take place, Under the continued action of the silent 
discharge, a sample of 6°55 c.c. of argon, as pure as it could 
possibly be obtained, saturated with carbon disulphide vapour 


with disulphide vapour. 
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at 20° C., and confined in the reaction tube by mercury, gave a 
continuous absorption which appeared to go on indefinitely. 
The product contained mereury, but gave no reaction for sulpho- 
cyanide. When heated, a quantity of gas was recovered equal 
to about one half the volume absorbed, and this recovered gas 
was proved to he argon by condensation with benzene, and 
production of the remarkable fluorescence previously described. 
Though this work has been done on such small quantities of 
material that an exhaustive examination of the product was not 
possible, M. Berthelot believes that he has satisfactorily demon- 
strated the significant property of argon, that it can enter into 
combination and be regenerated from its compound or com- 
pounds with its initial properties intact. 


asa result of observations carried on by the /yvestigator in 
the autumns of 1892-3-4, Commander C, F, Oldham, R.N., 
contributes two papers on the Laceadive Islands to the /osrnal 
of the static Soctety of Bengal (vol. \xiv. pt. ii. No. 1, April 
1895). The group consists of four submerged coral-reefs, six 
reefs with sruall islets (‘* sand-cays’), and eight inhabited atolls : 
three of the reefs and five of the atolls were examined. The 
islands and sand-cay's occur, in all cases but one, on the eastern 
side of the atolls ; they cannot, therefore, have been built up by 
the action of the ordinary monsoon winds which blow mainly 
from the west, but must be due to the occasional hurricanes 
which reach the eastern and north-eastern sides of the atolls. 
The effect of the tides and currents is seen in the more vigorous 
growth of the atolls to the south and west. The islands and 
islets are extending at their extremities, and in some cases are 
being added to on the south-western sides where they face the 
lagoon. No evidence of cither elevation or subsidenee was 
observed. 


Tue additions to the Zoological Society's Gardens during the 
past week include a Rhesus Monkey (Afacacus rhesus, 9) from 
India, presented by Mrs. Stevens: two Javan Varrakeets 
(Pakeornts javanica) from Java, presented by T.ieut.-Generai 
Sir Il. B. Lumsden ; a Green-winged Trumpeter (Psopira 
weridis) from Urazil, presented by Mr. TH. A. Astlett; a 
Diamond Snake (.Worelra spelotes) from Australia, presented by 
Mr. M. Mitchener ; a Natal Python (Pythow watalens?s) from 
South Africa, presented by Mr. William Norman; a lsorin 
Gazelle (Gazella ritfifrons,?) from Senegambia, a Blne and 
Yellow Macaw (dra ararauua) from South America, a Naked- 
necked Iguana (/guvana dedicatrssima) from Tropical America, 
thirty-four Black Salamanders (Salamandra atra), South 
European, deposited ; a Tachiro Goshawk (.ts¢sr fachéro) from 
South Africa, nine Red-beaked Weaver-Birds (Quelea SANgUENT~ 
rostris) from West Africa, purchased ; a White-crested Jay 
Thrush (Garrudaex lucolophus), a Striated Jay Thrush (Gramma- 
toptila striata) from India, received in exchange; a Burrhel 
Wild Sheep (Ovrs burrhel,?), a Patagonian Cavy (Dolichot?s 
Patachonica), born in the Gardens, 


OUR ASTRONOMICAL COLUAIN. 


THE VERKES OrsERVAtTORY.—From a note in the dsfro- 
physical Journal for June, we learn that the construction of the 
buildings of the Yerkes Observatory is advancing rapidly, and it 
is heped the 4o-ineh refractor will be ready for use in Sep- 
tember or October. The Observatory is situated on the shores of 
Take Geneva, Wisconsin, at an elevation of 180 feet above the 
lake, and is about seventy-five miles from Chicago. The dome 
for the great telescope, which is heing built by Warne: and 
Swascy, is 90 fect in diameter, with a shutter opening 12 feet ; 
the rising floor is 75§ fect in diameter, and will have a vertical 
movement of 22 feet. The motive power for turning the dome 
and elevating the floor of the Observatory will be supplied by 
cleetro-motors. ; 

In addition to the large telescope, provision is made for thu 
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use of the 12-inch telescope now at the Kenwood Observatory, 
and another telescope of 16 inches aperture. The micridian 
room is designed to accommodate a large meridian circle, but, 
in the first instance, a transit instrument will be employed. 

The Observatory buildings appear to he designed ona very 
liberal seale, and comprise offices, library, lecture theatre, 
spectroscopic, physical, chemical, photographic, and other 
laboratories. We understand that Prof. Barnard and Prof. Burn- 
ham have accepted positions in the Observatory. 

THE GRANULATION OF THE SUN'S SURFACE.— The granular 
or mottled appearance of the surface of the sun is familiar 
to all observers, and the great resemblance to terrestrial cirrus 
clouds has long been reeognised. «A possible cause of this 
appearance has been recently suggested by Dr. Seheiner (4/7. 
Nach. 3279), the idea being that flelmholtz’s investigations on 
the formation of waves in our own atmosphere apply also in 
the case of the sun. «According to [Telmholtz. air waves are 
produced when two strata of air of different temperature and 
density glide over each other; if the lower layer is nearly 
saturated with aqueous vapour, the wave crests will be centres 
of condensation, in consequence of diminished pressure, anid 
will appear as clouds, while the depressions will form trans- 
parent interspaces. On this theorya ‘mackerel sky” is pro- 
duced when two series of waves cross each other. Dr. Scheiner 
points out that somewhat similar conditions prevail in the sun ; 
there are Jayers*of different temperature, and currents in various 
directions in these layers, and in the photosphere the condens- 
able gases are in an over-saturated state. He therefore con- 
siders that the bright grains of the photosphere are wave-crests 
of two crossing systems of waves, rendered visible by an in- 
crease of condensation. In the case of the sun, the observed 
lengths of the waves—that is, the distance between the separate 
grains—is from 1000 to 3000 kilometres, and it is believed that 
waves of this magnitude might be produced without the 
assumption of extraordinary velocities. 

Assnming this to he a true explanation, the photosphere must 
be a very thin layer; and since the granules are of about the 
same size in all parts of the surface, the velocity of the currents 
must he nearly equal in all heliecentric latitudes. 


Tue SATELLITES OF JuUPITER.—Not contented with his 
brilliant discovery of a fifth satellite to Jupiter, Prof. Barnard 
has been employing the great resources of the Lick telescope in 
further investigations of the satellites which were discovered by 
Galileo (Afonthly Notices, RuA.S., vol. Iv. p. 332). One part 
of his work has consisted of micrometric measurements of the 
diameters of the satellites, and the results, reduced to a mean 
distance of the planet from the sun equal to 5:20, are as 


follows : 


Angular diameter. Diameter in 


“ miles. 

Satellite I. 1048 = 2452 
5 Tl. G o'874 ax 2045 

Bp Ml. 8at 1°521 sot 3555 
lee... 1-430 3345 


It is pointed out that these values are in good aceordance with 
the mean values derived from nine sets of measures made by as 
many different observers since 1829. Of the earlier estimations, 
those made by Schroeter in 1798 agree most closely with modern 
results. 

Special attention appears to have been given by Prof. Barnar« 
to Satellite 1., on which hediscovered, with the 12-inch equatorial, 
on September 8, 1890, the existence of a bright equatorial belt 
and dark polar caps. These appearances have been verified at 
every favourable opportunity, and “they are, beyond question, 
permanent features of the satellite, and will always be visible 
when a favourable transit oceurs.” ‘These markings on the 
satellite fully account for all the phenomena which have been 
reported of the distortion or ellipticity of its disc, as well as for 
the apparent doubling of the satellite during some. transits. 
When the satellite is transiting over a dark part of the planet, 
the white belt appears very prominently, while the dark poles 
are correspondingly difficult to see, so that, without very close 
attention, the satellite looks like a thin white strip. If, on the 
other hand, it be transiting across a bright part of the planct, 
the white belt is lost in the bright background, and the polar 
regions appear as two separate dark spots, making the satellite 
appear double. The dark polar caps are darkest at the poles, 
and become rapidly less intense towards the equator. Prof. 
Barnard considers that the phenomena observed on this satellite 
indicate that its physical condition is similar to that of Jupiter. 
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associated with them, with gases at a very high temperature. 
Now, in the hypothesis which 1 have ventured to put before the 
world of science, | differ in this particular both from Laplace 
and also from Vogel, who has most industriously attempted to 
establish a classification of the celestial bodies. 1 pointed out 
that in accordance with thermo-dynamieal principles, the 
temperature must increase with condensation, and of course it 
will depend, therefore, upon the condensation of the gas, whether 
we have to deal with high or low temperatures in the bright-line 
stars and tne nebule. 1 wish to take this occasion to state that 
Prof. Darwin has recently shown, as the result of a most pro- 
found inquiry, that swarms of meteorites in space will behave 
exactly like a gas; therefore, what can be said of the thermo- 
<lynamies of a gas may be said also of the thermo-dynamics of a 
meteoritic swarm. 

Now we come to a very interesting part of the inquiry, 
because it lands us among phenomena which so far have heen 
considered to be exceptional. T refer to the phenomena of the 
so-called variable stars. You will see in a moment that if there 
is any truth in what has been brought before you, the light of stars 
as they pass from the nebulous to the more luminous stage must 
change during the progress of that evolution. But remember, 
that change will not be visible to one generation of men, prob- 
ably not to a thousand generations of men. It is a change which 
will require millions, and possibly billions, of years for its accom- 
plishment ; and therefore we must not associate the word 
“variable” with any change which depends wholly upon the 
evolution of these various stellar conditions. But in addition to 
that, we can see almost in hours, certainly in days, frequently in 
months, sometimes in years, changes in the light of certain stars + 
and itis these short period changes which mark out and define 
for us the phenomena of variable stars. 

Take a star like the sun, Tt is pretty obvious to you that any 
change in the sun, such as we see it now, would require a very 
considerable time for its accomplishment, so as to be obviously 
visible tous all: but if you take two bodies like the sun, you 
might imagine a condition of things in which one body would 
come exactly in the line between the earth and the other hody, 
and would sco eclipse the further one. There yon have at once 
the possibility ofan eclipse due to the passage of one body in front 
of another, and therefore of a variability which depends upon 
eclipses. So much for two bodies like the sun; but we know 
that in various parts of celestial space some of the stars have 
run through their life of light, and exist as dark bodies. Obviously 
we should get the same cclipse phenomena when dealing with 
one star hke the sun and another dark body, provided always 
that the dark body came and eclipsed the light one. That is a 
very well known and accepted cause of variabinty, and one of 
the most obvious cases of this kind we have in the star Algol. 
There we have two bodies, a bright and a dark one, and a 
diagram will give us what is called the light-curve, the curve in- 
dicating the variability brought: out by such a condition as that 
I refer to. When we come to examine the light-curve of a body 
like this, we find that the luminosity of the star remains constant 
for some consitlerable time in relation to the period of variability, 
and then it suddenly decreases. Et almost at once—in an hour or 
Iwo —goes up again, continues then for another period, and 
suddenly diminishes again (Fig. 29). 

Spectroscopically we can inquire into the question as to 
whether there is or is not any physical change connected with 
this. Obviously, if it is merely “an eclipse, there should be 
no physical change, and therefore no change in the spectrum, 
ere. by the kindness of Prof. Pickering, 1 can show you two 
photog iphs of the spectrum of this star, when it is most 
Juminous, and when it is least himinous, and the spectra of these 
two conditions are, you see, quite similar. The broad lines are 
alike ; in other dark lines also there is no change. Therefore, 
spectroscopically, we are justified in saying that the theory that 
Vaniability is caused by eelipses is a perfectly justitiable one, 

Bul supposing we consider no longer two bodies like the sun, 
or even one sun and another body more condensed and colder 
than the sun, but two not completely condensed meteoric 
swarms: wirious probabilities never before considered will lie 
open to our inquiry. 

We may take the remarkable case of variabilily presented to 
us by one of the brighter stars in the constellation of the Lasrae, 
B Lyre. Vhe spectrum of that star has been very carefully 
studied, and if you will look at the details now on this tliagram, 
you will see a series of the most marvellous spectral changes 
showing at once that we are not in the presence of phenomena 
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at all similar to those presented in the last star examined. Fig. 
30 shows the light curve of 8 Lyra, which when at its lowest 
brightness is a 44 magnitude star, and at its greatest brightness is 
a 34 magnitude star, the changes going through one magnitude. 
In this scale yon see that the changes are run through in a period 
of thirteen days. From the period of the greatest obscuration of 


1 Rigel (4). 


aa 
~ 
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light, in nearly three days we get to the highest luminosity, then 
at the sixth day we get to what is called a secondary minimum, 
ze. the light has gone down a bit, but not so much as it had done 
at the beginning of this light cycle: then it goes up agai 
that on the tenth day we get a maximum of light such as we 
had on the third day: after that it goes down, so that on th 
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) bouts, we get to another minimum, ninimum the spectram of 8 Lyne (3) becomes more like that of 
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that all the conditions of variability in that 
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when they were less condensed than they 
ure now. How, then, can we explain th 
variability of uncondensed swarms? Fig. 


32 shows this. 
lhere we are dealing with two swarms 
sparse that they may be almost con 
Jered as nebule : and we will suppos 


mind the denser and larger one a 
one is moving in: the orbit repr 
: ithe diagram. You will see tha 
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entre of gr , Which is occupied hy the 
densest’ portion of the primary swarm, it 
s impossible that it can get through with- 
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\V nghtlin ret light and heat produced, forming a variable star, which 
ir pl : th will give the greatest amount of light when those two swarms are 
0 far hat we are closest together, and the least amount of light when they are 
ber of stars that we furthest apart 

2) In] t we have phote You can imagine alse, that, instead of dealing with a highly 
I } teHation — elliptic orbit such as imagined in Fig. 32, we may have one 
I hotographs of in which the main mass is very much nearer the centre of the 
3 | tion an orbit of the smallest », that orbit being much more 
ireular than in the fort There you will get a chanec 

if qi i) 
rvolutic i of collisions in one part of the orhit than 
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fp I variability, but a very considerable difference in the time of the 
I f Jar ycle occupied by the changes and in the intensity of the greatest 
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light produced, So much is that to be anticipated, that [ pre- 
dicted in 1888 that when we got any indications of stars the 
spectra of which showed that they were really sparse swarms, 
such as that depicted on the diagram, at the maximum of their 
luminosity we should get bright lines, and in all probahility 
bright lines of hydrogen, visible in their spectra. It so hap- 
pened that shortly after this prediction was made—and when a 
man of science predicts he does it chiefly not for the sake of 
influencing others, but to point out where the path of truth 
really Hies—I, in common with many other students in_ this 
country, received from Prof. Pickering a photograph of the spec- 
trum of that most wonderful of all variable stars, commonly called 
Mira, or the marvellous star (Fig. 33). We knew hefore we re- 
ceived the photograph what its spectrum would in all probability 
be, but the interesting point was to see whether or not there were 
any bright lines in it. You see there is an obvious bright line at 
that part of the spectram which represents the wave-length of 
one of the hydrogen lines; there 1s another where the wave- 
length of another hydrogen line is represented, and there is 
another very obvious bright line in another part of the spectrum. 


| 
| 
: 


So that this photograph entirely justifies the prediction that had | 


been made with regard to this class of stars. And so well is 
that now recognised that, quite independent of the meteoritic 
hypothesis, one of the most characteristic features of this class 
of stars is acknowledged to be the appearance at the top of the 
light curve—at the moment of the greatest giving out of light—the 
bright lines of hydrogen and possibly of other substances in the 
spectrum. Forty old variahles of this class show bright lines, 
and twenty new variables have been detected by the appearance 
of bright lines, ze. bright lines being seen in them suggested 
that they were variable, and a further inquiry into the old records 
showed that undonbtedly their light had varied. 
J. NORMAN LOCKYER. 


(To be continued.) 
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11E summer meeting of the Institntion of Naval .\rchitects 


has been held this year in Paris, and has proved one of the | 


miost successful gatherings of the kind it has ever been our good 
fortune to attend. It had become known amongst members for 
some time past that a very strong Reception Committee kad 
been formed, consisting of many French gentlemen, eminent 
hoth in the scientific and naval world. A large part of the week 
devoted to the meeting was given up to purely pleasure excur- 
sions and entertainments. Of these it is not within our province 
to speak, but it would be ungracions on the part of any English 
journal, dealing with the meeting in any way, not to say a word 
im recognition of the generous hospitality so lavishly displayed 
hy all those connected with the organisation of the programme 
in France. 

There were three sittings for the reading and discussion of 
papers ; Lord Hrassey, the President of the Institution, taking 
the chair on each occasion. Members assembled for the first 
time in the new amphitheatre of the Sorbonne, which had heen 
kindly placed at the disposal of the Executive by the Rector of 
the University of Paris, M. Octave Gréard.  Vice-Admire] 
Charles Duperré, President of the Reception Committee, 
welcomed the members, and Lord Brassey responded in a brief 
address. 

The following is a list of the papers set down for reading and 
discussion on the programme. 

“The Amplitude of Rolling on a Non-Synchronous Wave,” 
by Emile Bertin, Directeur des Constructions Navales, and 
Directeur de PEcole d’Application Maritime. 

“On Wood and Copper Sheathing for Steel Ships,” by Sir 
William White, Director of Naval Construction, and Assistant 
Controller of the Navy. 

“The M.G. Metre,” hy Archibald Denny. 

“On the utility of making the calculation of the total external 
volume of ships, and of drawing out the complete scale of 
solidity, from the triple point of view of tonnage laws, stability 
and Joad-line,” by V. Daymard, ingineer in Chief of the 
Compagnie Générale Transatlantique. 

“On Light Scantling Steamers,” by B. Martell, Chief 
Surveyor Lioyd’s Registry of Shipping. 

“On Coupling Boilers of Different Systems,” by Pierre 
Sigaudy, Engineer in Chief of the Forges et Chantiers de la 
Mediterranée. 
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** On the Cost of Warships,” by Francis Elgar. 

“On some necessary conditions for resisting intense firing in 
water tube boilers,’ by Augustin Normand. 

“*On the Niclausse Boiler,” by Mark Robinson. 

M. Bertin’s paper, which was the first to be read, treated a 
highly technical subject from a strictly mathematical point of 
view. The author pointed out that perfect synchronism hetween 
the period of rolling and of the wave is practically a purely 
theoretical case. He referred to the latest calculations made 
which bear upon a large number of particular cases, and also to 
the principle of the graphic method, which has been previously 
described, and which is a simple extension of the method 
employed to determine the amplitude of rolling on a synchronous 
swell. The subject is one of extreme interest, but we fear we 
must refer those of our readers who are not acquainted with it to 
the published paper in the volume of the ‘* Transactions ~ of the 
Institution, It would be impossible to give an abstract of M. 
Bertin’s mathematics, or, indeed. to make the matter clear with- 
ont the diagrams which accompanied the paper. One result, 
however, which may be quoted, is that M. Bertin confirms the 
facts brought out by Sir William White as to the great increase 
of efficiency of bilge-keels in large as compared with small ships. 
This, as our readers are aware, came somewhat as a surprise to 
those engaged in these matters. M. Bertin states: *‘ We find, 
therefore, in bilge-keels a more powerful method of checking 
heavy rolling than has been foreseen. In a different condition 
of things, free liquid provides a more rapid means of extinguish- 
ing small rolls than could have been foreseen from any calcnla- 
tions founded on the known properties of liquids.” M. Bertin 
states that the question upon which he treats is one that cannot 
he solved by calculation ; accurate observations made at sea are 
the necessary complement of all the theoretical researches and 
experimental study made in port. 

Sir William White opened the discussion on this paper. It will 
he remembered that at the spring meeting of the Institution 
the Director of Naval Construction was unable to be present, 
owing to a very severe illness. In spite of this, a paper which 
he had written on the subject now under consideration was read 
in his absence. Ifis reappearance at the meetings was the 
occasion of a very general outburst of enthusiasm on the part 
of the members present, for no one is more popular. and indeed 
few have done more for the Institution, than Sir William White. 
Sir William pointed out that for mathematical purposes it was 
necessary to make assumptions which could be corrected by and 
applied (o practical work. He paid a handsome compliment to 
the author by coupling lis name with that of the late Mr. 
Froude. 

The next paper read was Sir William White's own contribu- 
tion on sheathed ships. This, as the author pointed out, was a 
direct contrast to the paper last read, being of a simply practical 
nature. <As is well known, the purpose for which steel vessels 
of war are sheathed with wood, is in order that they may he 
coppered, and their bottoms may thus be preserved from fouling. 
It is needless to say that the wooden planking is applied as a 
means of preventing fgalvanic action between the copper and 
steel. In order to effect this, it is necessary that the planking 
should be water-tight, for sea water, in contact both with the 
copper and the steel skin, would set up galvanic action. It may 
be stated, however, in passing, that if the sea water is not in 
circulation, the galvanic action will not be intense or continuous, 
which is a fact that might be anticipated. In order tomake the 
planking water-tight. it was originally thought necessary that a 
double skin should be used. and very elaborate precautions were 
taken in regard to fastenings. Sir William White, then Mr. 
White, came to the conclusion that the double planking was un- 
necessary, and that with proper care a single skin conld be made 
to answer the purpose required. In this he was opposed by a 
large number of eminent authorities, but having the courage of 
his convictions, he introduced the new system into Ter Majesty's 
Navy. The result has justified his anticipations, for after 
several years’ experience, the hulls of ships thus sheathed have 
not been found to suffer. 

Mr. Archibald Denny's paper described a small instrument he 
has invented by which the metacentric height of a vessel can be 
ascertained. It is intended for the use of captains of ships, so 
that they may ascertain the stability of their vessels under 
various conditions of load and trim. The instrument is sunply a 
spirit-level pivoted at one end and adjusted at the other. by 
means of a micrometer screw. This combined with a cia- 
gram gives the value M.G. The method of using the instru- 
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eut is maven in detail in the paper, and is made clear by means 
1 diagrams. 

M. Daymard’s paper was of 2 commercial rather than a 
scientific interest. © We all recognise that our tonnage laws are 
nomalous. Untortunately they have become so interwoven 
with our commercial system, that it would require nothing 
sss than a revolution to reduce them to a common-sense 
standard. VI. Daymard commands our admiration by his 
courageous attempt, but as was shown during the discussion, 
the new laws he proposes, however unexeeptionable from a 
scientific standpoint, would introduce undesirable features. —-\s 
indicated by the utle, he proposes te take the whole external 
volume of a ship in estimating her tonnage and load-line as 
well as stability. Vhis seems reasonable, but as an illustration 
ff the undestrability of such a law. it may be pointed out that 
the tendeney of the ship designer working for commercial ends, 
as all designers of mercantile vessels must do. would be te 
stint engine accommodation to the manifest danger and dis- 
comfort of the engineering statf, The subject, is. however, 
one which we need not pursue. 

Mir. Martel’s contribution was one full of information and 
natruction to the designer of light draught vessels. Its value 
consistel chiefly in the thirteen plates of illustration containing 
letails of construction of a large number of vessels designed 
for shallow water navigation, The descriptions which accom- 
pamed the illustrations were also of great practical information. 

M, Sigandy’s paper. on coupling boilers of different: systemp, 
wasa brief but instructive contribution, The intreduction of 
the water-tube boiler, which may be said new to be complete in 
the case of small and exceedingly fast war vessels. appears likely 
to make headway even in cratt net of this special description, 
Vhe water-tube boiler is, however, something new, and the 
average engineer, engaged in practical work, always shies at 
novelties.  Uhat is but natural, and it is the result of common 
sense that canton should be obsersed when risks have to be 
mun, By the system advocated by M. Sigaudy, the risk is re- 
duced tthe smallest dimensions. In a tug-boat built: by his 
Company, .rerdinary return tube marine boiler is combined with 
wo water-tube boilers. The engineers of the vessel have there- 
fore a steam generator at their disposal, which they thoroughly 
understand, and which is sufficient to supply steam to drive the 
oat at moderate speed. Shoukt the water-tube boilers fail, 
therefore, they would not be left helpless. One advantage of the 
water-tuLe boilers is that steam can be raised very quickly, and 
his is a very desirable feature ina tug which has at times to be 
sed) in cases of emergency. The time occupied upon two trials 
n raising Steam was respectively 22 and 23 minutes. The con- 
sumption ot fel was 1°78 bs. per horse-power per hour, which, 
it need hardly be suid, is a very satisfactory result. No trouble 
bas been found, since the tug has been used. to arise from the 
Sonbiration of the two systems of boilers. In the discussion 
which followed the reading of this paper, Mr. Varrow stated that 
y similar system has been adopted by the Dutch Government tn 
seme orisers they are hasing built. These vessels are naturally 
faneeh larger size than the tug-boat described by M. Sigaudy, 
and their tials will be looked forward te with considerable in- 
terest by the naval world, 

Dor, Elgar's paper, on the cost of war ships, constituted anew 
departure in the annals of the InsauiGen, Tthas generally been 

mnsidcred, Ho not expressly stated, that financial questions are 
tabooed by the Institution, In the case of Government vessels, 
loubtless more hititude should be allowed, but inany event itis a 
Wiheult thing te exclude money considerations from discussions 
© wtyects whi h have & commercial basis. After all, ships 
re Walt to eam money, and even the designer of war-sbips has 

cheep the question of cost incessantly before him, Tt would he 
leo, tor metance, Sipgesting anew form of manne engine, 
however portest fri a scientifiy port of view or economical in 
teowerhing, if ity first cast were to be prohibitive. Tn the dis 
pe which followed the reading of the paper, views similar 

oth wor expressed by proniunent menbers of the Enstiaition, 
welt prevtole that more datitude will be given for the future 

y the remy t For oer own part, it will he impossible to 

ptra’, in Snythtag like reasonable space, the vast quanvttes of 
eee ciwe by Ure dather af the paper. lis analysis of the 

ilyect wee sery eomplete, and it may be stated, bnefly, led to 
the happy voncl sen thet dockyard-built war vessels are costing 
Jess than they did ef old, relatively to the wark put into them, 
Tt may Le stated, altheugh Dr. Tlgar tailed to point the fact out 
mo hiepaper. that Ua happy state of affairs is hirgely due to the 
ree) work be hinwelf tl whee Dorector of Dockyards, 


Sey, US OEP STE 52| 


Bot 

The last two papers of the mecting were on the subject of the 
hour, water-tube boilers. M. Normand, the well-known builder 
of torpedo boats at Havre. and one of the most scienufc and 
best informed marine engineers of the day, gave a very valuable 
analysis of the points which should be observed in designing a 
water-tube boiler, Naturally, circulation occupied is etief 
attention, and it may be said briefly that if sufficient activity of 
circulation of water and steam in the boiler can be maintained, 
that boiler is likely to he an clficient steam generator. Tlow to 
obtain such circulation iy a complex and disputed question, and 
here we find ovr own great authority on the subject. Mr. 
Vhornyeroft, at issue with the author of the paper. Mr. Thorny- 
croft, as is well known, is a strong advocate of above water dis- 
charge into the steam drum, VM. Normand, on the other hand, 
upholds **drowned ” tibes. The subject is a large one, far too large 
for disenssion in a report of this nature, To us it appears that 
M. Normand is not warranted in all the assumptions upon which 
he bases his conclusion, and further it may be said that Mr. 
Vhornycroft has experimental data on his side in maintaining 
that the circulation of water is more active with above water 
disebarge than with drowned tubes, Whether with the latter the 
circulation is sufficiently active for all practical purposes is of 
course another matter, the bearing of which it remains for 
practical experience to prove. For, like the problem M. 
Bertin attacked in his paper, it is not solvable by theoretical 
analysis. 

Mr. Mark Robinson, in his paper. described a very promising 
form of water-ttbe boiler which has been introduced in bance 
by M. Niclansse, the inventar. Without illustrations it would 
be utterly impossible to make the design clear; but it may be 
said that the principle followed is that of the Field tube, im 
which circnlation is promoted by means of a pipe inside and 
coaxial with the heating tbe. Curiously enough, however, 
the tubes in the Niclausse boiler are horizontal, or approxi- 
mately horizontal, so that the cirewlation is maintained in the 
‘header’ which is divided by a diaphragm, the difference he- 
tween the specific gravities of the water, or water and steam, 
contained on each side of the diaphragm causing the movement 
of the water, This boiler appears to be one of great promise 
amongst water-tube boilers in situations where the highest 
evaporative efficiency is not required. 1 is, however, in these 
positions that the ordinary retarn tube boiler is strongest. 
Whether it will be supplanted by a water-tube_ boiler remains 
to be seen: but should such be the case, the Niclausse boiler 
has the anpearance of being a formidable competitor. 

No account of the Taris meeting would be complete without 
reference being made to the beautiful series of photographs 
shown by M. Bertin in illustration of the movements of ships ia 
a seaewave. “These photographs were taken by the method 
devised by VM. Marey, to which reference bas already heen 
made in these colmmns. 4 dozen or more different: views are 
given of a ship during its passage Chrough a wave, and the 
Whole movement can thus be fixed and analysed. The value of 
such data to the naval architect is, of course, immense, In 
connection with these photographs, which were shown on the 
screcn, there were also exhibited some very beautiful projections 
of photographs in colours. These were shown by ML. Charles. 
Comte, one of M. Marey’s assistants. The subject is one which 
has been attracting attention of late, and bas been referred to 
elsewhere in these columns, 


METEONOLOGICAL PROBLEMS 
PHYSICAL LABORATORIES. 


response to several requests from both teachers and students 
for suggestions as ta problems that can be taken up in 
physical laboratories, Urof, Cleveland Abbe gives the following 
list of subjects, in the sfarcriian Meteorolegnal Journal for May. 
The imualled subjects are due to Prof. C.F) Marvin. 


FOR 


les 


SUAJLOIS POR EXPERIMENTAL INVESTIGATION, 


(1) The internal sensitiveness of thermometers, or the length 
of time required to bring the top of the thermometer column to 
the proper reading when the external surface of bulb and stem is 
kept at a constant: temperature helow, or above, some initial 
temperature, 

(2) Vhe influence of the wind on the pressure within a room, 
or other closed space, containing a haromecer. 

(3) The influence of the condition of any surface (as to 


chemical nature, cleanness, and dust) upon the deposition of 
dew and the determination of the dew-point. 

(4) The behaviour of the wet-bulb thermometer, when covered 
with water, in an atmosphere of water vapour and of ice vapour, 

(5) Vhe influence of radiant heat on wet bulbs covered with 
lec or water. 

(6) The increase of the reading of the wet-bulb thermometer 
due to any compression that may result from the formation of 
the ice film on the nuslin covering: its dependence on the 
muslin rather than on the ice. 

(7) The determination of the tension of water vapour and ice 
vapour at and below freezing. 

(8) The rate of diffusion of ice vapour as distinguished from 
aqueous vapour, and also the rates of evaporation from ice and 
Water at the same temperature. 

(9) The condensation of vapour in a region free from solid 
nuclei, and after the temperature has been reduced to, or below, 
the point of saturation so that the vapour is in a state of unstable 
equilibrium, 

(10) The change that can be produced in the pressure and 
temperature of a confined volume of dust free ** dry saturated 7 
steam or other vapour by the introduction uf dust particles 
having various chemical and physical properties. This is the 
secret of the action of the ‘* cloud engine” of Montgomery J. 
Storms. 

(11) Invention of improved and practical methods of obtaining 
the moisture contents of the air—especially at low temperatures. 

Co lho SMe 

(t2) Invention of recording thermometers, barometers, and 
hygrometers adapted hy their accuracy, their extreme lightness, 
and the quickness with which they respond to atmospheric 
changes, to be carried up by balloons and by kites in investiga- 
Uons into the condition of the higher atmosphere. —C. F. M. 

(43) The development and perfecting of the art of constructing 
and flying kites with a view of rendering this practically applicable 
in investigations of the condition of the atmosphere at moderate 
elevations. C. I. M. 

(tg) Invention of improved and practical devices for the 
registration of sunshine and cloudiness, both day and night. 
vip, NIL 

(45) Invention of devices recording exactly the beginnings and 
endings, amounts and rates, of precipitation, &c. ~C. iF. M. 

(16) Explanation of the formation of ice-needles in gravelly 
sal, and determination of the amount of heat a1) moisture 
retained at the earth’s surface by this formation. 

(17) Explanation of the origin of the hollow tubes in the ice- 
needles and the similar hollow tubes in snow crystals and the 
analogous holes in hailstances. 

(15) The connection between atmospheric conditions and the 
formation of snow crystals of different shapes and sizes. 

(19) The radiating and conducting powers of layers of snow 
freshly fallen or old and granulated. 

(20) Vhe radiation and absorption of heat by dustless, dry 
air, aml also by ordinary atmospheric air containing dust and 
vapour or ice particles. 

(21) Investigation of the formula for computing the velocity 
and the pressure of the wind from various forms of anemometers, 
especially the whirling, the pressure, and the suction anemo- 
meters. 

(22) Invention of the most convenient and cheapest form 
of nephoscope for determining either direction or velocity, or 
both these elements of the motion of the clouds. 

23) Investigation of the correction to he made to the record 
of the ordinary cylindrical rain and snow gauge for the effect of 
the wind in drifting the rain, and especially the snow. 

(24) Study of the temperature of the soil at different: depths 
from the surface-layer down to three feet and under different 
conditions, as to moisture-content, sunshine, and wind. 

(25) Invention of better methods of determining at any moment 
the temperature and moisture at any depth in the soil. 

(26) Determination of the quantity of water evaporated from 
natural surfaces, especially ocean water, ice or snow, fresh water, 
and forests or cultivated fields, and its relation to humidity. 
temperature, and wind. : 

(27) Improvements in the actinometer and a series of deter- 
minations of the amounts of heat received at any point, both 
from the sun directly and from the clonds and the atmosphere by 
reflection of radiation, : 

(28) Observations of the polarisation and the intensity of blue 
sky hght and comparison with optical theories. ; 
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(29) Instrumental methods for recording some of the various 
chemical effects directly produced by solar radiauon, and which 
are of special importance in the growth of plants, the decompost- 
tion of the soil, and the purification of water. 

(30) .A series of determinations or, sull better. a continuous 
record of the simultaneous differences of electric potential 
between the earth’s surlace. and several points in the free 
atmosphere, one hundred feet apart, vertically, meridionally, 
and prume-vertically, 

(31) A. similar series for several pointy beneath the earth's 
surface as to their electro-magnetic condition, and a correlation 
of the distribution of electric conditions with the electric currents 
in the air and the earth. 

32) A study of the scintillation of the stars and its relation 
to abnospheric conditions. i 

(33) A study of the apparent acoustic opacity of the atmosphere 
at certain places and times. 

(34) -\n explanation of the sounds attending large aerolites, 
and an explanation as to what may be learned therefrom regard- 
ing the upper atmosphere and in regard to the improvement of 
fog signals. 

(35) -\ study of the formation of halos, parhelia, and corona, 
by the action of snow crystals and water-drops on sunlight, 

(36) Investigation of the first step in the process of convection, 
as it occurs in the free atmosphere hy which small currents of 
warm air, rising as slender rolls and whirls, mix with the cooler 
air, and are broken up within a few feet of the earth's surface : 
a determination of the limit at which such conveetion becomes 
inappreciable. 

(37) A study of the larger convection currents, their relation 
to the horizontal motion, the extent to which they retard and 
accelerate the motions or increase and decrease the pressures in 
the upper and lower strata. m 


TUE SIENSIES (IE HAN SWC HSS 
F the five ordinary senses recagnised in ourselves and most 
higher animals, insects have, beyond al] doubt, the sense 
of sight, and there can be as httle question that they possess the 
senses of touch, taste, smell, and hearing. Yel, save perhaps 
that of touch, none of these senses, as possessed by insects, can 
be strictly compared with our own, while there is the best of 
evidence that insects possess other senses which we do not, and 
that they have sense organs with which we have none to compare. 
He who tries to comprehend the mechanism of our own senses 
the manner in which the subtler sensations are conveyed to the 
brain -will realise how little we know thereof after all that has 
been written. It is not to be wondered at, therefore, that authors 
should differ as to the nature of many of the sense organs of 
insects, or that there should be little er no absolute knowledge 
of the manner in which the senses act upon them, The solution 
of psychical problems may never, indeed, be obtained. so 
infinitely minute are the ultimate atoms of matter: and those 
who have given most attention to the subject must echo the 
sentiment of Lubbock, that the principal impression which the 
more recent works on the intelligence and senses of animals 
leave on the mind is that we know very little, indeed, on the 
subject. Wecan but empirically observe and experiment and 
draw conclusions from well attested results. 

Sight. Taking first the sense of sight, much has been written 
as to the picture which the compound eye of insects produces 
upon the brain or upon the nerve centres, Most insects which 
undergo complete metamorphoses possess in their adolescent 
status simple eyes or ocelli, and sometimes groups of them of 
varying size and in varying situations. It is ditticult, if not 
impossible, to demonstrate experimentally their ethciency as 
organs of sight; the probabilities are that they give but the 
faintest impressions, but otherwise act as do our own. The fact 
that they are possessed only by larve which are exposed more or 
less fully to the light, while those larve which are endophytons, 
or otherwise hidden from light, generally lack them, is in itself 
proof that they perform the ordinary functions of sight, however 
low in degree. In the imago state the great majority of insects 
have their simple eyes in addition to the compound eyes. In 
many cases, however, the former are more or less covered with 
vestiture, which isanother evidence that their function is of a low 


1 From an address on ** Social Insects.” delivered by Prof. C. V. Riley. : 
President of the Biol 1 Society of Washingion. (Reprinted Glightly 
condensed) from /asect Life vol. vii. Now 1.7) 
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order, and lends weight to the view that they are nseful chiefly for 
near vision and in dark places. The compound eyes are prominent 
and adjustable in proportion as they are of service to the species, as 
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bh te sets ry Organs in Pnsects 5, ome element cf eye of cockroach (after Uirenacher) ; fi, 
(egramn ste se none f compourd eye in insect (after Miall and Denny); c, organs of 
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ef senwery caref insect (after Midland Denny); +, auditory apparatus of Meconema ; a, 
fore tifa of ahis Deust 4, diagrammatic se tion through same (after Graber); «,, auditory 
Ppparatus Wf Calipte®us, scen from immer side. showing tympanum, auditery nerve, terminal 
Range. smygma, and operins and clsing muscle of same, as well as muscle of tympanum 
incmfréne (after Graber). All very greatly enlarged. 


witness those ef the common house-fy and of the Libellulidse er 
dragen-flies, MW isobvious from the structure of (hese compound 
eves that Impressions through them must he 
very different from) those received through 
eur own, and. in point of fact, the experi- 
mental researches of Hickson, Mate, Tocke 
and Lemmermann, Vankrath, léxner. and 
Viallanes have practically established the fact 
that while insects are shortsighted and per- 
ceive Stabonary objects imperfectly, yet their 
compound eyes are better fitted than the 
vertebrate eye for apprehending: objects set 
ino rehef or in motion, and are likewise 
keenly sensitive to colagr. 

So far asexpenments have gone, they show 
thatinsects have a keen colour sense, though 
here again their sensations of eolaur are 
Hifferent fram produced upon us. 
This, as Lubbock has shown, ants are very 
sensitive to the ultrasvielet rays of the spec- 
trom. which we cannot perceive. though he 
was Tel te conclude that te the ant the 
general aspect uf udture iy presented in an 
Ape to very chfferent from that in which it 
appears toouy. In reference to bees, the 
raya runents of the same author prove clearly 
Vat they have this sense of calowr bighly 
developed, as inedeeel might be expected 
when tec onsider the part they have played 
inthe bt velupowent of Mowers, While these 
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In short. this is the 
be conceded to resemble our own. 
specialised in the maxillary and labial palpi and the tongue than 


of Ifepialus, the gland 
and sometimes involving the abortion of the tarsus. as in’ the 
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one sense which, in its manifestations, may 
Vet it is evidently more 


in the antenn in most insects. 

Taste. Very little can he positively proved 
as to the sense of taste in insects. Its exist- 
ence may be confidently predicated from the 
acute discrimination which most monopha- 
gous species exercise in the choice of their 
fond, and its location may he assumed to he 
the mouth or some of the special traphial 
organs which have no counterpart amang 
vertebrates. Indeed, certain pits in the 
epipharyns of many mandibulate insects and 
in the ligula and the maxilla: of bees and 
wasps are conceded by the authorities to he 
gustatory, 

Smell, That insects possess the power of 
smell is a matter of common observation, 
and has been experimentally proved. The 
many experiments of Lubbock upon ants left 
no douht in Is mind that the sense of smell 
is highly developer! in them. Indeed, it is 
the acuteness of the sense of smell which 
altracls many insects so unerringly to given 
objects, and which has led many persons to 
believe them sharp-sighted. Moreaver, the 
imnumeralle glands and special organs for 
secreting odours furnish the strongest indirect 
proof of the same fact. Some of these, of 
which the osmaterium in Papilionid larva: 
and the eversible glands in Varorgyia are 
conspicuous examples, are intended for pre- 
tection against inimical insects or other 
annals ; while others, possessed by one only 
of the sexes, are obviously intended to please 
or attract. A notable development of this 
kind is seen in the large gland on the 
hind legs of the males of some species 
being a modification of the tthia, 
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session of olfactory organs. Yet there is among insects no one 
specialised olfactory organ as among vertebrates ior while there 
is canclusive proof that this sense rests in the antennae with many 
insects, especially among Lepidoptera, there is good evidence 
that in some Ilymenoptera it is localised in an ampulla at the base 
of the tongue, while Graber gives reasons for believing that in 
certain Orthoptera (Blattidce) it is located in the anal cerci and 
the palpi. 

Hearing. An regard to the sense of hearing, the most casual 
experimentation will show (and general experience confirms it) 
that most insects, while keenly alive to the slightest movements 
or vibrations, are for the most part deaf to the sounds which 
affect us. That they have a sense of sound is equally certain. 
hut its range is very different from ours. A sensitive flame, 
arranged for Lubbock by the late Prof. Tyndall, gave no response 
from ants, and a sensitive microphone, arranged for him by Prof, 
Bell. gave record of no other sound than the patter of feet in 
walking. But the most sensitive tests we can experimentally 
apply may be, and doubtless are, too gross to adjust themselves 
to the finer sensibilities of such minute, active, and nervous 
creatures. There can be no question that insects not only pro- 
duce sounds, but receive the impression of sounds entirely 
beyond our own range of perception, or, as Lubbock puts it, 
that ‘‘ we can no more form an idea of than we should have 
been able to conceive red or green if 
the human race had been blind. The 
human car is sensitive to vibrations 
reaching at the outside ta 38,000 in a 
second, The sensation of red is pro- 
duced when 470 millions of millions of 
vibrations enter the eye in a similar 
time : but between these two numbers 
vibrations produce on us only the sen- 
sation of heat. We have no especial 
organ of sense adapted to them.” It 
is quite certain that ants do make 
sounds, and the sound-producing organs 
on some of the abdominal joints have 
been carefully described. The fact that 
so many insects have the power of pro- 
ducing sounds that are even audible to 3 
us, is the best evidence that they 
possess auditory organs. These are, 
however, never vocal, but are situated 
upon various parts of the body, or upon 
different members thereof. 

Spectal Sense and Sense Organs.— 
While from what has preceded it is 
somewhat difficult to compare the more 
obvious senses possessed by insects with 
our own, except perhaps in the sense 
of touch, itis, | repeat, just as obvious 
to the careful student of insect life that 
they possess special senses which it is 
diffcult for us ta comprehend. The 
sense of direction, for instance, is 
very marked in the social Ifymenoptera which we have been 
considering, and in this respect insects remind us of many 
of the lower vertebrates which have this sense much more 
strongly developed than we have. Indeed, they manifest: more 
especially what has been referred to in man asa sixth sense, 
viz. 2 certain intuition which is essentially psychical, and which 
undoubtedly serves and acts to the advantage of the species as 
fully, perhaps. as any of the other senses. Lubbock demon- 
strated that an ant will recognise one of its awn colony from 
among the individuals of another colony of the same species : and 
when we consider that the members of a colony number at times, 
not thousands, but hundreds of thousands, this remarkable power 
will be fully appreciated. 

The neuter Termites are blind, and can have no sense of light 
in their internal or subterranean burrowings ; yet they will under- 
mine buildings, and pulverise various parts of elaborate furniture 
without once gnawing through to the surface 3 and those species 
which use clay, will fill up their burrowings to strengthen the 
supports of structures which might otherwise fall and injure the 
insects or betray their work. The bat ina lighted room, though 
blinded as to sight, will fly in all directions with such swiftness 
and infallible certainty of avoiding concussion or contact, that 
its feeling at a distance is practically incomprehensible to us. 

Telepathy, — But however difficult it may be to define thisintuitive 
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sense which, while apparently combining some of the other senses, 
has many attributes peculiar to itself, and however difficult it may 
be for us to analyse the remarkable sense of direction, there can be 
no doubt that many insects possess the power of communicating 
ata distance, of which we can form some conception by what is 
known as telepathy iniman. This power would seem to depend 
neither upon scent nor upon hearing in the ordinary under- 
standing of these senses, but rather on certain subtle vibrations 
as difficult for us to comprehend as is the exact nature of clec- 
tricity, The fact that men can telegraphically transmit sound 
almost instantaneously around the globe, and that his very 
speech may be telephonically transmitted, as quickly as uttered, 
for thousands of miles, may suggest something of this subtle 
power, even though it furnish no explanation thereof. 

The power of sembling amongst certain moths. for instance. 
especially those of the family Bombycidie, is well known to 
entomologists, and many remarkable instances are recorded. 1 
am tempted to put on record for the first time an individual 
experience which very well illustrates this power, as on a number 
of occasions when [ have narrated it most persons not familiar 
with the general facts have deemed it remarkable. In 1863 I 
obtained from the then Commissioner of Agriculture, Colonel 
Capron, eggs of Sawza cyuthia, the Ailanthus silkworm of Japan, 
which had been recently introduced by him. LI was living in 


Ludins ; 
Dendroides; 4, Dinentes: g, lachnosterna; 4, Bolbocerus; 7, Adranes (after Le Conte and Horn). 
All greatly enlarged. 


6, Corymbites ; ¢, Prinacyphon ; «, -Acneus { ¢, 


Chicago at the time, and in my garden there grew two Ailanthus 
trees, which were the cause of my sending for the aforesaid eggs. 
I had every reason to believe that there were no other eggs of 
this species reccived in any part of the country within hundreds of 
miles around. It seemed a good opportunity to test the power 
of this sembling, and after rearing a number of larve UL carefully 
watched for the appearance of the first moths from the cocoons. 
I kept the first moths separate, and confining a virgin female in 
an improvised wicker cage out of doors on one of the ilanthus 
trees. On the same evening | took a male to another part of the 
city, and let him loose, having previously tied a silk thread 
around the base of the abdomen to insure identification, The 
distance between the captive female and the released male was 
at least a mile and a half, and yet the nest morning these two 
individuals were together. 

Now, in the moths of this family the male antenne are 
elaborately pectinate, the pectinations broad and each branch 
minutely hatry (see Vig. §, a.) These feclers vibrate incessantly, 
while in the female, in which the feelers are less complex, there 
is a similar movement connected with an intense vibration of the 
whole body and of the wings. There is, therefore, every reason 
to believe that the sense is in some way a vibratory sense, as, 
indeed, at base is true of all senses, and no one can study the 
wonderfully diversified structure of the antenn in insects, 


especially in males, as very well exemplified in some of the 
commoner gnats (sce Fig. §.@, ¢). without feeling that they have 
been developed in obedience to, and as a result of, seme such 
subtle and intuitive power as this of telepathy, Every minute 
ramification of the wonderfully delicate feelers of the male 
mosquito, in all probability, pulsates in response to the piping 
sounds which the female is known to produce, and doubtless 
through considerable distance. 

There is every justification for believing that all the subtle 
‘ostnic forces invelved in the generation and development of the 
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highest are equally involved in the production and Luilding up 
of the lowest ef organisms, and that the complexing and com- 
Jewnding and specialisation of parts have gone on in every 
possible and cunceivable dircetion, according to the spectes. 
The highly developed and delicate antenna in the male 
Chironomils, for instance, may be kened to an eternal brain, 
Ws ramifving fibres corcesponding to the highly complicated pro: 


\ 


ss ; 
i 
ar oily } 
i) wily WW) 


a a 
\ ‘ | oe Vat op dy peter ninaly » the 
} mm fi til ree re ob argeel oof Ch rare AO) «, 
ia “im used ( nyse). 


Wondititty front the nerse cells in the aiternal brains of 
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yinpathy wie that clase of amatertlists who refuse to re- 
eognte thet there nyey be oul dre subtle psychical phenomena 
beyond the reweh of present expermmental methods. “The one 
wlw tear readily supernatural power to explain 
hoormal phenameeiay the other deme the abnormal, because 
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UNIVERSITY AND EDUCATIONAL 
EIN TISLLIGENCE. 

CampBripGe, The Uarkness Schokirship in Geology his 
been awarded to Arthur William Kogers, of Christ’s College. 

Mr. J. S. Gardiner, of Caius College, has leen chosen to 
occupy the University’s table at the Naples Zoological Station 
for six months from October 1, 

The Newall Observer reports that the fine spectroscope 
designed for use with the Newall Telescope is now ready, and 
that the preliminary trials of it have heen satisfactory, The 
mounting has been made by the Cambridge Scientific Instrument 
Company, and the optical parts by Mr. Brashear, of .Alleghany. 

see JE] OURS oe he Ce th, IRIE ers Iba Si, 
Kk. Wood, Prof. M. Foster, Mr. A. Hichholz, Mr. oA. 1. 
Shipley, Mr. ©. Warburton, Vrof. Hughes, Mr P. Lake, Mr. 
O. PL Fisher, Mr. J. Owen, Abr Ro Menzies, and Mr. C. 3B, 
Visher, have been appointed Examiners in the Science and Art 
of Agriculture for the University Diploma, The examination 
will be held in July. 

Sir David 1, Salomons, Bart.. has founded, in connection sith 
Caius College, a Scholarship in’ Engineering, “Vhe frst award 
will be made in October. ‘The value of the Scholarship is 
£40 year for three years. The Salomons Scholar must become 
a candidate for the Mechanical Sciences Tripos. Applications 
for further information should de niade to the Tutors of Caius 
College. 


Tite Conference on ‘Technical Mducation held at the Society 
of Arts last Thursday. resulted in the adaption of the following 
resolution : = ‘' That in the opinion of this meeting it is desirable 
that provision should be made for examination and inspection in 
the subjects of jastruction undertaken by technical instruction 
committees but not at present ineluded in the schemes of the 
Science and Art: Department, the City and Guilds of London 
Institute, and the Society of Arts, and that with the object of 
giving effect to the same this conference recommends that a 
representative committee be appointed to draw up a report and 
prepare recommendations on the whole subject.” 
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American Journal of Sctence, June, Vhe preparation of per- 
chloric acid and its application tothe determination of potassium, 
by D. Albert Kreider. The difheulty attending the removal 
of the potassium in the ordinary preparation of this acid froin 
potassium chlorate may he overcome by using the sodium salt 
instead. ‘The insolubility of chlaide of sodium in’ strong 
hydrochloric acid, with the aid of the acid- proof Gooch erucible, 
affords a means for the liberation of the perchloric acid and the 
removal of the preater part of the sodium in one operation. 
Sodium chlorate is heated until it gives olf oxygen, When all 
the possible oxygen has been given off, and only the chloride and 
the perchlorate remain, the residue is treated swith strong hydro- 
chloric acid and filtered The perchloric acid is thus liberated, 
and the sodium precipitated as chloride, The liquid is devanted, 
and undergoes the same operation again, “Phe solution, con: 
tuning hydrochloric and perchloric acids and a seal amount of 
sadino chloride, is evaporated till the former acid is driven off 
amt the heavy white fumes of the perchloric acid appear. It 
is then ready fer potassium detenninations, with whieh the 
small tesidue of sodium does not taterlere. The filtering ts done 
by means of a Gooch crucible. and the operation requires less 
time and attention than the old process, and is much less 
dangerous, Made of grawth and development of the grapholitic 
genus Juplegrapiin, by WB. Ruedemann By the possession of 
“AL pnenpytlocy st and the arrangement ef the reproductive otis 
atthe bases of the stipes, the colonial stucks of Dplegrapits 
have ageneral sunilarity to these of certain Sephonephore, while 
the chitiious structure of the hydrotheee and gomingia can only 
Ie referred to the Sertukinans. Tt thus beeomes evident that 
the pens Aeplagraptin, Whe so many pal.vozoic fossils, has the 
combined properties of different: groups, thus giving salable 
hints in regard to the common ancestors of those groups. On 
the elevation along the Rocky Mountain range in British 
Vinerien sinve the close of the Cretaceous period, by Dr, Ge ME. 
Dawson, In the mountains, the eretaceous rocks have been 
insolved in all the Qesure, faulting, and overthiust suffered by: 
the Palvoseae sand both in the anountsing and foothills these 
rocks are foun at all angles up te vertical, and eveo overturned, 
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It is thus difficult to know the amount of clevation of these 
rocks, but about latitude 50° the base of the cretaceous must 
in several places have considerably exceeded 10,000 feet in 
altitude. 

Symonss Monthly Meteorological Magazine, June. The 
principal article deals with rainfall in China, with remarks 
by the editor, based on observations made from 1886-92, and 
published in various places by Dr. Doberck, of Mong Wong. 
The mean annual rainfall is small in the north, and increases 
greatly towards the south, In the Gulf of T’e-chi-li the fall is 20 
inches, but reaches double that amount in the Delta of the Yang- 
Tse-Kiang, 58 inches at Hankow, and 68 inches at Ningpo. In 
Formosa it ranges from 60 to go inches, but at Keelung, in the 
north-east, it reaches 148 inches. The seasonal rainfall is 
shown in tables divided into six districts. Notwithstanding the 
proximity of most of the stations to the sea, the distribution is, 
generally speaking, of that type which prevails over the greater 
part of Asia. 


SOCIETIES AND ACADEMIES. 
Lonxpon. 


Royal Society, January 24. —‘* Micro-Metallography of 
Tren.” Part I. By Thomas Andrews, If. R.S. 

In the course of a research with high microscenical powers 
(including 300, 500, $00, 1200, and upwards to 2000 «liameters) 
on the micro-erystalline structure of large masses of wrought 
iron, the author observed the following novel metallurgical 
facts :— 

When large masses, several tons in weight, of practically pure 
wrought iron were allowed to slowly cool from a white heat, a 
secondary or subcrystallisation of the metallic iron occurred. 
The normal primary crystals of the iron, or those which have 
hitherto been regarded as constituting the ultimate structure of 
the metal, were found to enclose a suberystalline formation con- 
sisting of very minute, and much smaller, crystals of pure iron 
also belunging to the regular order of crystallisation. ‘hese 
crystals sometimes manifested the hexagonal form, the pre- 
dominant angle being about 120’, and often they assumed the 
form of simple cubes. The secondary crystals were contained 
within the area of the larger primary crystals. 

Typical illustrations of this duplex crystallisation found in two 
large iron forgings are given in Figs, 1 and 2, and the reiative 
dimensions of a number of individual crystals are given in the 
paper. 

The results of twenty measurements of the primary crystals 
and twenty measurements of the secondary crystals taken on each 
forging are given on these tables. 

The markings of the intercrystalline spaces or junctions of 
the secondary crystals were very clearly defined, but they were 
exceedingly minute. The general form, contour, and relative 
size of the primary and secondary crystals, as seen in section, 
will be noticed on reference to the accurate tracings, Figs. 1 and 
2. The linear dimensions of the primary crystals would average 
about o°ot inch, the linear dimensions of the secondary crystals 
averaging ahout 0°00] inch. 

Judging roughly from the indications of the average micro- 
measurements. there would appear to be approximately 
1,000,000,000 wf the secondary crystals in a cubic inch of the 
metallic iron, 

Inthe case of both the primary and secondary crystals the pre- 
dominant well-defined angles of the facets of the erystals hovered 
more or lessabout the angle of 120°. The majority of the angle 
readings, made with the goniometer attached to the microscope, 
indicating generally a hexagonal structure on form of crystal- 
lisation. There were, however, also perfect cubical crystals 
observed, 

‘The observations were made witha Ross first-class microscope. 
Vhe micro-measurements afford an indication of the comparative 
sive of the primary and secondary crystals. ‘These measurements 
were carefully taken by a Jackson micrometer, and in some 
ares bya Ramsden screw micrometer, both accurately calibrated 
with a standard stage micrometer. The wrought iron forgings 
en which the observations were made were constituted of 
practically pure hammered wrought iron, the dimensions of the 
mass being about 10 fect long and about 12 inches square. ‘The 
great length of time required for such large masses of iron to 
cool from a white heat appeared to facilitate the production of 
the erystals of the secondary formation, 
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The rationale of this duplex crystallisation hasapparently been 
as follows : ~The mass of metallic iron on cooling having reached 
the crystallising point at about 740° C., the periphery or skeletons 
of the larger or primary crystals were then formed. .S> the 
period of cooling was, however, very slow, the semi-fluid or 
viscous metal in the interior of these primary crystals was, on 
finally consolidating, apparently further broken up or subdivided 
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into a considerable number of smaller crystals, e1.closed within 
the boundary or periphery of the primary crystals. 

In the course of further experiments on the cooling of large 
masses of wrought iron, the author has also found, by the use of 
high power objectives, that the secondary crystals sometimes 
enclosed a still more minute form of crystals of pure iron, of the 
cubical form, which may hence be regarded as constituting a 
tertiary system of crystallisation in pure metallic iron. These 


Fig. 2. 


experiments therefore indicate that large masses of heated 
wrought iron, on covling trom above the temperature of the 
crystallisation of metallic iron, viz. 740 C., are capable of 
crystallising in three distinct modifications which may tentatively 
be called the primary, secondary, and tertiary system of erystal- 
lisation in iron, these various erystalline modifications being all, 
however, conneeted with the regular system of crystallisation. 


es 


The crystals of this secondary formation are not often distinctly 
discernible in smaller masses of metallic iron. such asrolled rods, 
plates, or sheets. as these in the course of mannfacture rapidly 
cool, and are frequently manipulated during the finishing pro- 
cesses at temperatures below the crystallising point of wrought 
iron (740° C.). 

The microscopical examinations were made on carefully pre- 
pared and polished samples. etched in nitric acid (t part HINO,, 
sp. gr. t*20, and 49 parts water), and hy the use of high micro- 
scopical powers (f-inch to y4-inch, and other ojectives): The 
drawings were accurately made with the camera lucida, In each 
observation the etching was prolonged, under constant oh- 
servation with lenses, a suitable ime to develop the accurate 
structure of the metal. 

June 13-—*On the New Gas obtained from Uraninite.” 
Fourth Note. By J. Norman Lockyer, C.B., F.R.S. 

Continued experiments on the gases obtained by heating the 
minerals broggerite and cuxenite fa vacuo have revealed the 
presence in the spectrum of an important line in the infra-red. 

sy comparisons with the solar spectrum in the first order grating 
spectrum. the wave-length of the ling has been approximately 


Wal TORE 


[JuxE 27. 1895 


(2) Contrariwise, when we are dealing with a known com 
pound gas: at the lowest tension we may get the complete 
spectrum of the compound without any trace of its constituents, 
and we may then, by increasing the tension, gradually bring in 
the lines of the constituents until, when complete dissocia- 
tion is finally reached, the spectrum of the compound itself 
disappears. 

Working on these lines, the spectrum of the spark at at- 
mospheric pressure, passing through the gas, or gases, distilled 
from broggerite, has been studied with reference to the special 
lines C (hydrogen), D3, 667, and 447. 

The first result is that all the lines do not vary equally, as they 
should do if we were dealing with a simple gas. 

The second result is that at the lowest tension 667 is re- 
latively more brilliant than the other lines; on increasing the 
tension, C and Dg considerably increase their Irilliancy, 667 
relatively and absolutely becoming more feeble; while 447, 
seen easily as a narrow line at low tension, is almost broadened 
out into invisibility as the tension is increased in some of the 
tubes, or is greatly brightened as well as broadened in others 


(Fig. 1). 
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determined as 7065. There can be little doubt, from the 
observations which have been made, that this new line is 
coincident with a chromospheric line which occurs in Young's 
list, having a frequency of too, and of which the wave-length 
on Rowland’s scale is stated to be 7065°5. 

Tt follows therefore that, besides the hydrogen lines, all three 
chromospheric lines in Young's list which have a frequency of 
too have now been recorded in the spectra of the new gas or 
gases obtained from minerals by the distillation method, 

These are as follows: 

7065'S 
557598 
44705 


The wave-lengths of the lines are in Kowland’s scale, as given 


in Scheiner’s ‘ Astronomical Spectroscopy.”? In a_ partial 


— L 
492.501 


504 


Diagram showing order in which jhe 


447. 
Vis. 


revision of his chromospheric list, Prof. Young gives the corona 
line §3t6°79 as also having a frequency of too in the chromo- 
phere, but, up te the present, this line has not been among 
hee cbtained in the laboratory, 

'Onthe New Gas obtained from Uraninite.” 
J. Nerman Lockyer, C1, FAS, 

Tn a former communication TP pointed out the spectroscopic 
evidopec, furnished by the isolation of lines in certain minerals, 
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whe bh wdiwtes that the complete spectrum obtained when brog- 
Qonte de colewatted ta the distillation method is produced by a 
Thixtore «ef woe 


In erder ts tet this view, | have recently made some observa: 
neng, lewed am the following considerations : 

(1) In @ ciapl: gee hke hydragen, when the tension of the 
eleetny ee rrert given by an induction coil is increased. by insert 
ing fret jer, end then an air-break inte the cireuit, the effect is 
toinerea re the bnilliancy and breadth of all the lines, the brilliancy 
Sod Wreadth being great’ ( when the longest air-break is used. — 
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Diagram showing changes in intensities of lines brought about by varving the tension of the spark, 
(1) Without air-break. 


(2) With sirbreak, 


The above observations were made with a battery of five Grove 
cells; the reduction of cells from 5 to 2 made no difference in 
the phenomena except in reducing their brilliancy, 

Reasoning from the above observations, it seems evident that 
the effect of the higher (tension is to break up a compound, or 
compounds, of which C, Dy, and 447 represent constituent 
elements ; while, at the same time, it would appear that 667 
represents a line of some compound which is simultaneously 
dissociated. 

The unequal behaviour of the lines has been further noted in 
another experiment, in which the products of distillation of brég- 
gerite were observed in a vacuum tube and photographed at 
various stages. After the first heating, Dy and 4471 were seen 
bright, before any lines other than those of carbon and hydrogen 
made their appearance. With continued heating, 667, 5016, and 
492 also appeared, although there was no notable increase of 


a 
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In spectram of wawim tube when broggerite is heated. 


brightness in the yellow line; still further heating introduced 
additional lines 5048 and 63.47. 

These changes are represented graphically in the following 
diagram (Mig. 2). 

It was recorded further that the yellow line was at times 
dimmed, while the ether lines were brightened, 

“On the Origin of the Vriradiate Spicules of Leucosolenta” 
By 1. A. Minchin. 

Chemical Society, June 6.—Mr. A. Vernon lareourt, 
President. iy the chair, “The following papers were read 2 The 
molecular refractions of dissolved salts and acids, by J. V1. 
Gladstone and W. Wibbert. ‘The authors show that in many 
cases Whena pure substance dissolves in water, an alteration of 
its specific refractive energy aecurs.--A comparison of some 
sroperGes of acetic acid and its chlero- and bromo-derivatives. 
a Ss. U. Pickering, (A number of thermal and other physical 
prepertics of acctic acid, and its monochloro- and movobromo- 
denvatives have been quantitatively examined and compared ; 
four distinct crystalline modifications of monochloracetic acid 
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have been prepared.—88-Dinaphthy] and its quinones, by F. D, 
Chattaway. Two quinones are obtained by oxidising 88-dina- 
phthy! under different conditions 5; from their chemical behaviour 
these seem to be 8-naphthyl naphthoquinone, C,,I1;.0.C,,f1,.0 
(tr: 2: 4) and B8-di-a-naphthoquinone, Cy9)1;02.C\ H;02 
(1: 2: 4: 1: 2: 4).—Action of benzaldehyde on pheny)- 
semicarbazide, by G. Young. The interaction of benzaldehyde 
and phenylsemicarbazide yields a diphenyloxytriazole 


NPh. NIT. 

| co, 

cPh: NZ 
which on reduction gives diphenyltriazole 
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—Note on the latent heat of fusion, by N. F. Deerr. Acid 
compounds of some natural yellow colouring matters, part I, 
by A. G. Perkin and L. Pate. The yellow colouring matters, 
quercitin, rhamnazin, rhamnetin, luteolin, fisetin and morin 
form orange or scarlet crystalline compounds with some of the 
mineral acids; catechin and maceurin do not yield such com- 
pounds.—Action of sulphur on a-nitronaphthalene, by <A. 
Herzfelder, On heating a mixture of sulphur and a-nitro- 
naphthalene an amorphous substance is obtained, which probably 
has the constitution 
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and to which the name ea!-thionaphthalene is given. 


Mathematical Society, June 13.—Major MacMahon, k.A., 
F.R.S., President, in the chair.—Mr. G. Ii. Bryan, F.R.S., 
communicated a note on an extension of Boltzmann’s minimum 
theorem, hy Mr. S$. H. Burbury, F.R.S.—Dr. J. Larmor, 
F.LK.S., gave a brief sketch of a paper by Mr. J. Brill, entitled 
‘©On the form of the energy integral in the variable motion of a 
viscous incompressible fluid for the case in which the motion is 
two dimensional, and the case in which the motion is symmetrical 
about an axis.”—A paper by Dr. Routh, F.IR.S., onan expansion 
of the potential function 1, * 1 in Legendre’s functions, was 
taken as read.—Mr. Macaulay reac a paper entitled *‘ Groups of 
points on curves treated by the method of residuation,” The 
President stated that Prof. A. M. Nash, of the Presidency 
College, Calcutta, had died on the voyage home, for a two 
years’ furlough, after twenty years’ residence in India. 


Zoological Society, June 18.—Sir W. I]. Flower, &.C.B., 
F.K.S., President, in the chair.—Mr. J. Graham Kerr read a 
paper on some points in the anatomy of .Vazdeles pomprlins. 
The author advocated the abandonment of the view that the 
arms in Cephalopods are pedal, and the resumption of what 
appeared the inherently more probable view, that they are 
processes of the head-region. In conclusion, the author drew 
attention to certain indications which appeared to point to the 
Amphineura, and especially to the Chitons, as being of all 
living Mollusca those which most nearly approximate to the 
ancestral form of the time when the Cephalopods diverged from 
the main Molluscan stem.—.\ communication was read from 
Mr. I. IE. Beddard, F.R.S., and Mr. A. C. {laddon, contain: 
ing an account of a collection of Nudibranchiate Mollusca 
recently made by the latter in Torres Straits.x—Mr. Boulenger 
read a paper ona large collection of fishes made hy Dr. C. 
Ternitz in the Rio Paraguay.—.\ communication was read from 
the Babu Ram Bramha Sanyal, giving an account of the moult- 
ing of some Birds of Paradise in the Zoological Gardens, 
Caleutta,—A communication was read from Mr. O. Thomas 
and Colonel J. W. Yerbury, giving a description of a collection 
of mammals made at Aden hy Cofonel Yerbury in the winter of 
this year. It was shown that thirty-six species of mammals 
were now known to occur in the Aden district.—A com- 
munication was read from Mr. Edwyn C. Reed, containing a 
list of the [lemiptera-lTeteroptera of Chili.—Mr. 14. {1. Druce 
read a paper on Bornean buttertlies of the family Lycvenidie, in 
which he had catalogued all the species already recorded from 
that island, and gave descriptions of a considerable number of 
New species, principally from Mount Kina-Balu. Mr. Druce 
stated that the number of butterflies of this family previously 
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recorded from Borneo was about 7§, and that his paper contained 
references to about 220.—A communication was read from Dr. 
A. G. Butler, containing an account of a small collection of 
butterflies sent by Mr. R. Crawshay from the country west of 
Lake Nyasa. ive species were described as new to science. 
—Mr. J. Anderson, F.R.S., read a paper describing a collection 
of reptiles and batrachians made by Colonel Yerbury at Aden 
and its neighbourhood during the past winter. —Mr. Toulenger, 
F.R.S., gave an account of the reptiles and batrachians collected 
hy Dr. A. Donaldson Smith during his recent expedition in 
Western Somaliland and the Galla country. 


Royal Meteorological Society, June 19.—Mr. R. Inwards, 
Tresident, in the chair.—Mr. R. 11. Curtis read a paper on the 
hourly variation of sunshine at seven stations in the British Isles, 
which was based upon the records for the ten years 1881-90. 
Falmouth is decidedly the most sunny station of the seven, hav- 
ing a daily average amount of sunshine of 44 hours. This 
amount is half an hour more than that recorded at Valencia, and 
three-quarters of an hour more than at Kew. Of the other four 
stations, Aberdeen, the most northern but at the same time a 
coast station, with 3°64 hours, has more than either Stonyhurst 
or Armagh, both inland stations; whilst Glasgow, with only 3 
hours, or about a quarter of its possible amount, has the 
smallest record of the seven, a result to some extent due to the 
nearness of the observatory to the large manufacturing works with 
which the city of Glasgow abounds. At Valencia, Kew, Stony- 
hurst, and Armagh, the maximum duration is reached in May, 
the daily mean amount varying in the order named from 6} to 
6 hours. At Falmouth and at the Scotch stations the increase 
goes on to June, when the mean duration at Falmouth reaches 
74 hours, at Aberdeen 6} hours, and at Glasgow 5°6 hours. 
January and December are the most sunless months of the year. 
The most prominent feature brought out at all the stations is the 
rapid increase in the mean hourly amount of sunshine recorded 
during the first few hours following sunrise, and the even more 
rapid falling off again just before sunset.—Mr. 1]. Harries read 
a paper on the frequency, size, and distribution of hail at sea. 
The author has examined a large number of ships’ logs in the 
Meteorological Office, and finds that hail has been observed in 
all latitudes as far as ships go north and south of the equator, 
and that seamen meet with it over wide belts on the polar side 
of the 35th parallel. 


Royal Irish Academy, June 10.—Dr. J. K. Ingram, 
President, in the chair.— A paper on a basaltic hill of Tertiary age 
in county Galway, by A. Macllenry and Prof. W. J. Sollas, 
F.R.S., was read (communicated by permission of the Director- 
General of the Geological Survey). The estensive occurrence of 
basaltic dykes running with a general north-west to south-east 
direction through the whole northern third of Irefand has been 
described by Sir Archibald Geikie, who, in a bold but true 
generalisation, has referred them to the Tertiary period. The 
authors bring forward evidence of a still more southern and 
western extension of igneous activity in Ireland during this 
period, basaltic rocks similar to those of Antrim being shown to 
occur at Bunowen, seven miles south-west of Clifden, and 
thus about five ar six miles north of the fatitude of Dublin. 
They form a hill rising to a height of 200 feet above the sur- 
rounding plain, which is composed of gneissose rocks, through 
which the basalt has been extruded. The hill trends from north 
to south, and is 450 yards in length. It consists of olivine bear- 
ing dolerite, and vasicular basalt containing unaltered glass, and 
a substance which has heen described !as a mineral under the 
name of ‘hullite.’ This substance is shown not only to occur 
in the vesicles of the basalt as volcanic glass does in the 
“ amygdaloids ” of the Tynemouth dyke described by Teall, but 
also to contribute to the ground mass, where it presents all the 
characters of an interstitial glass. Its most remarkable character 
is its extremely low specific gravity (1°76), which is small even 
for a hydrous volcanic glass, such as this so-called minera] must 
he admitted to be. 

PARIs. 


Academy of €ciences, June 17.—M. Cornu in the chair.— 
The President announced to the Academy the decease of M. 
Verneuil, member of the Medicine and Surgery Section. —A 
note on the law of absorption of bands of the oxygen 
spectrum, by M. J. Janssen.—On the necessarily harmonic 
form of displacements in ocean rollers, even when the 
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non-linear terms of the equations of movement are not 
neglected, by M. J. Boussinesy. On the combination of 
free nitrogen with the elements of carbon disulphide. by 
M. Berthelot. (See Notes, p. 202.) AV new combination 
of argon, its synthesis and analysis, by VM. Berthelot. iSce 
Notes, p. 202.) Preparation and properties of pure fused 


molybdenuan, by VM. Henri Motssan. Tare fased molybdenum 
has been obtained by eins of the clectric furnace. Tts proper- 


ties and reactions are very fully given in the paper. Among 
these it is stated to have adensity — a’or, to be as malleable as 
iron, and capable of being filed cold or forged hot. When 


heated in contart with carbon, it farms a steel by cementation 
much harder than the pure metal, Ut is suggested that molyb- 
denum may be use) in the Bessemer process in place of man- 
wanese, because it furnishes a volatile oxide disengaged in’ the 
wasebus state. aml any ewcess of the metal remaining in the iron 
would be as malleable as the tron itself and similarly capable of 
being hardened. = Action of phenyl isocyanate on campholic, 
carboxveamphohe, and phthalic acids, by M.A. Haller. -Dis- 
covers ef a third permanent rachation of the solar atmosphere in 
the yas fromelevete, by MW. 71. Deslandres. The dine of wave- 
Iength fob §5 has been obtained in the spectrum of cleveite gas, 
Using avery Juminous tube. This corresponds to a third per- 
wancent eheemoespheric line, leaving now cnly the vreen line §3 1°60 
the corenal line not obtained from: terrestrial sourees, The 
new hing corresponds with a line observed in the argon spectrum 
by the author, employing argon prepared by means of lithium. 
It bears out the sugeestoom of Mrot Ramsay. that argon and 
elevcite ges coutain a commen constituent. Comparative 
ehservations with deelinometers of ditturent magnetic moments, 
by Me Ch. Lagrange On the molecular transformations of 
chromi> hydrate, by Wo A. Recoura = On some basic halogen 
campoutls of the alkaline-earthy metals, by M. Tassilly 
Action of heat on the double alkaline nitrites of metals ot the 
platine hb group: Indiv compounds, by MIM. A. Joly and 1. 
Leidie. .Ameng the products of the acuen of heat on potassium 
wili®m nitrite, the author signalies the compounds : 61rQ,. 
K,Q, and 12trO,. K.O) -On the ammonium sodium acid ting- 
staes. by MOL. A. Hallopeau. The compounds 1oWO,. 
sha. NT LO.221LO and 12WO3.gNa,O.0NT1j).0. 2510 
are described Ratatory powers of some amyl derivatives in 
the liquid an} gase ms states, by MM. Vh. \. Guye and Av. 1. 
d> Amaral = On synthesised colloids and coagulation, by M. J. 
W, Vickenny. Synthetic colloids behave. when injected into the 
vascular system, ma very similar manner tothe nucleo-albumins, 
On anew bed of ‘ecipolin” in the reeks of the Central 
Plateau. by Mo 1. de Launay © Glacial and fluvio-lacial deposits 
vf the basin of the Durance, by MMW. Kilian and .\. Penck. 
On the coexistence. inthe basin of the Durance, of two systems 
ofecanjngate folds of ditterent age, by VW. bamile Haug. © On the 
June) and Cretaceous systems in the Balearic Islands, by Ve 
Vi. Nolan, Om the Miocene of the Novaliise Valley, hy MM. 
J. fKevil and HH. Dowsamn. Researches on the sugar and 
glyoagen in lymph, by M.A. Dastre. Lymph contains an ap- 
preaable quantity (0°007 per thousand) of glycogen, obtainable 
hy the usual methods, Glycogen is destroyed in lymph, in less 
than twenty-four hours, ly a diastasic ferment (lymphodiastase), 
Robmann has shawn the existence of a ferment of this kind in 
Iyweph., The glycogen appears to be entirely carned by the 
wild claents, and absent any the liquid plasina. The doctrine 
that sugar is the cin lating: form af carbohydrate is thus con- 
hrmed. © Modite ation of the heat radiated ly the shin, under the 
influence Gf continuous everents, by Me Leeet le. | Demonstra- 
ti, by anew pmypallotueter, of Ue direct action of light on the 
ny ty Me Charles Henry. Experimental production aot 
onereleed gangionary Iymphadenomms in ade, ly Ms Vrerre 


Ti tet, The qathor has proved the infectious nature of this 
divers, or bes isolated the pathogenic bicihis Gauspng ite On 
roller peetios ip emecr, by Mo Paul Cabier, tetas of vermm 
me ooretwoere of cancer am) the comsequent cfleets, 
hal tee Deol nda hydedoeal pocuhantes, by Mo Venubkeff, 
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mean exhibit a relaniemship to each other which is dependent on 
cloudiness. and shuws diurnal and annual periodicities which are 
of considerable importance for the characterising of climate. The 
same speaker next dealt with the applicability of Lambert’s 
formula te the calculation of the average direction of the wind. 
He showed that later observers had neglected Lambert's pre- 
supposition that either the velocity or pressure of the wind must 
be introduced into his formula, and had employed the 
‘frequency instead, a fact which must Jead to worthless 
results. But even when the formula is employed in accordance 
with Lambert's instructions the resultant direction arrived at has 
ne chmatic significanee. .\ lengthy discussion ensued, which the 
Vresident summed up as indicating that Lambert's formula was 
not generally regarded as sufficing for the calculation of the 
average direction of the wind. Only in the case where the 
movements of the air lie close together for a given period, and do 
not differ by more than 2°, does it appear at all profitable to 
calculate the resultant by means ef this formula. 
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TELE OE CCAS. 


Reisen tn den Molukken, in Ambon, den Uliassern, Seran 
(Ceram) und Buru. Ene Schilderung von Land und 
fLeuten. Non K. Martin. Large 8vo. Pp. xvii, and 
404, and volume of plates. (Leyden: E. J. Brill, 1894.) 


HE Moluccas, the spice islands of the farthest east, 
were the most powerful magnets which drew the 

fleets of Portugal eastward around the Cape of Good 
Hope in the fifteenth century, and in the sixteenth 
induced Magellan to start on that voyage through his 
straits which culminated in the first circumnavigation of 
the globe. They were the most coveted lands on earth 
at the commencement of the history of modern discovery, 
the most eagerly sought for, first acquired, and the most 
firmly held of the colonies of Europe. Yet while the 


group has changed hands again and again without | 


passing out of European ownership, the islands are still © 


most imperfectly known. The system of exclusion which 
animated Portuguese, Spaniards, and Dutchmen alike, 
discouraged systematic exploration; and the works of 
such travellers as have recently made explorations in 
the islands, are for the most part locked up from the 
general reader in the Dutch language. In English, 
indeed, there is the matchless work of Wallace; but 
this, like several later English books on the Malay 
archipelago, is mainly concerned with the study of 
biological conditions. 

Dr. Martin, the Professor of Geology in the University 
of Leyden, already well known for his admirable work 
on the Dutch West Indies, obtained a grant from his 
Government in 18gt, and with a year’s leave of absence 
proceeded to the study of some of the more interest- 
ing and less known islands of the Malay archipelago, 
Leaving Batavia on November 3. 1891, he coasted along 
Java, touched at Bah, visited various points on Cclebes 
and Jilolo, making such geological and general obser- 
vations as were possible in the limited time at his 
disposal. On November 27 he reached Amboyna, and 
until July 27, 1892, he devoted his whole time to de- 
tailed exploration. determining positions and heights, 
photographing scenery, people and houses, and collect- 
ing everything that came in his way in the islands of 
Amboyna, the Uliasser, Buru, and Ceram. In this way 
many places were visited which had never been adequately 
described before, several districts which had never been 
traversed by uropeans, and some which even the natives 
had avoided as sacred or unclean. The book is mainly 
yeographical, going so far into the structure and vegeta- 
tion of the land as is necessary in order to understand 
the life-conditions of the inhabitants, on whom also great 
attention is bestowed. Detailed reports on the geology, 
botany, the birds, insects, and other collections are being 
prepared by Prof. Martin and other specialists; but 
here he confines himself to the narrative of his ex- 
pedition, with numerous explanations suggested by the 
preliminary results. 

We so often find that books of travel are flabby 
masses of ill-upholstered padding, put together at 
second-hand by some big-game hunter or globe-trotter 
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after his return, that we feel it a duty to calf attention 
to the admirable form and substance of this one. It is 
of the order of Darwin's, Wallace’s, and Bates’ work, and 
though based on shorter experience than theirs, is none 
the less scientifically put together. 

Prof. Martin says in his preface, that he gives a pure 
record of actual observations taken directly from his 
note-books and collections. After writing it, he proceeded 
to read up all the available literature on the subject, 
and took occasion in a series of footnotes to explain 
discrepancies or criticise his predecessors. In many 
respects this is an excellent method to pursue. The 
mind is free from prejudice or anticipation, and the 
observations bring the charm, and leave the stimulus of 
discoveries. On the other hand, unless what is known 
is previously worked up, there is apt to be much loss 
of time which could be more profitably spent, and points 
of the highest interest, being unsuspected, may pass 
unnoticed. We are inclined to believe, however, that. 
in spite of his modest disclaimer, Prof. Martin had a 
very good notion of what had been done before he 
entered the field. Otherwise he could scarcely have 
been so self-denying as to turn away from the people 
of Amboyna and the Uliasser. who have been fully studied 
by van Hoévell, Jocst, Riedel, and others, and give 
attention mainly to the features of the land. And in 
Ceram he knew very weil where the coast-lines were 
faultiest on the maps, and the mountains and rivers 
scattered according to the freest fancy of the carto- 
grapher; for there he proceeded to fix positions and 
draw maps, while giving attention at the same time to 
general collecting and to the study of the people and 
their customs. 

In view of the distrust which has gradually beset the 
ancroid when used for measuring heights, it is interest- 
ing to learn that the result of Dr. L. S. Siertsema’s 
discussion of the numerous aneroid readings made on 
this journey is to show that it is, after all, an instrument 
of considerable precision for elevations well under 
10,000 feet. 

The book is to be welcomed as the thoroughly sound 
work of an expericnced man of science, and as containing 
a notable contribution to our scanty knowledge of a most 
fascinating region, and of primitive peoples whose ancient 
customs are fast giving before the pervading 
European influence. Jt suggests forcibly the importance 
of the study of regional geography in those places where 


way 


the natural equilibrium of life and physical environment 
has not been disturbed ; such places as are now scarcely 
to be found. It is exasperating to think that the careless 
traders and earnest missionaries who haunt the islands of 
the sea are every day rejecting sybilline hooks, the value 
of which seems likely to remain unsuspected. save to a 
handful of anthropologists, until the last of them is 
destroyed beyond recovery. The facts that primitive 
man must be studied at once if he is to be studied at all, 
and that purely natural Noras and faunas are doomed to 
early disappearance from this planet, call for more workers 
like Prof. Martin, and demand them soon. The demand 


—is for cducated scientitic explorers such as there is at 


present no means for training in Uns country. The day 
when geographical work of the first magnitude can be 
done by mere pluck and perseverance is almost past, and 


1 


$ 


all 
the explorer of to-day must add ta his enterprise scientific 
training, and to scientific training diligent study. 

The contrast between the means of training for ex- 
plorers in this country and on the cantinent, suggests 
many curious thoughts as to the proportion in which 
different countries will undertake the detailed study of 
the earth’s surface in all its aspects, from which alone a 
true view of nature can be obtained. The theoretical 
training in geography only to be obtained in continental 
universities, and the practical training in the use of 
instruments and methods offered only by the Royal 
Geographical Saciety, are too far apart, and until they 
come toyether the general level of original work in 
unexplored countries will fall far shart of the standard 
set by Prof. Martin. HvuGH RORERT MILL. 


NULL ENGINEERING. 


Steam Power and Mill Work. By George William 
Sutclitie, M.Inst.C.E. (London: Whittaker and Ca., 
1845. 

HE Specialist Series of technical books is well known 
and appreciated ; many subjects are admirably 
treated by well-known authors. The present volume, of 
some Soo pages, is no exception ta this rule, and it fully 
maintains the high character of the series. In the 
preface we are told that this work aims at giving an 
account of modern practice far the consideration of thase 
interested in the manufacture, control, and operation of 
boilérs, engines, and mill work, also af the leading prin- 
ciples and calculations atfecting such wark, most of the 
subject-matter being based upon the personal experience 
of the author. Useful information has also been abtained 
from the minutes of proccedinys of the leading technical 
sacictics and from various journals, adding considerably 
to the value of the hook. Taken as a whole, this work 
will be of much use to steam users, particularly those 
employing steam power extensively with much machinery 
in operation. 

It is impossible ta notice in the space at our disposal 
the large ainount of ground covered in this book. The 
author has arranged his matter in a sensible manner, and 
explains himself in a practical way. Many steam users 
are under the crroneaus impression that the economical 


firing of a boiler is casily accomplished, that any labourer 


is capable of handling the shovel; to such men we re- 
commend a careful perusal of this work, wherein they 
will discover that econemical firings means more than 
they anticipated. 

The author has much to say in chapter vi. an convee- 
tion, circulation, evaporation, and priming in’ boilers, 
These points are thoroughly well discussed, being all- 
uyportant to the life of the boiler and the comfort of 
the user. 
dehyered from the boiler is often necessary, and the 
dithculty of obtaming a true sample of the steam has to 
be met. Much useful information ts given on this sub- 
ject, aod we would draw the attention of the author to an 
instrument desizned by TProf, Watkinson, of Ghasyow, 
which appears to ygase true results for the direct estima- 
tion of amall quantines of water in steam. 

The different methods of forced draught are discussed in 
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The estimation of the moisture in steam as 
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the following chapter. The author, when deseribing the 
closed stake-hole system, observes: “]t is searcely possible 
to imagine a case in which it would be wise to adapta 
closed stoke-hole in stationary work.” ‘This is a very 
usual opinion held by engineers, who believe that mast 
af the break-downs in the Navy, through leaky tubes, 
may be traced to this system of forced draught being 
adapted. The question of gas firing appears to be coming 


a 


tothe front for steam bailers in towns, for the preven- 


tion of smoke, and an increased economy in fuel. There 
is no daubt that a good deal can be said in favour of the 
system, The author has much useful information on the 
subject, particularly an the production of gas for the pur- 
pose. Liquid fuel, again, is anather innovation in the way 
of raising steam. ‘This system has reached its present 
state of perfection in the hands of Mr. Holden, the loco- 
motive engineer of the Great Eastern Railway, who has 
successfully applied it to lecomotives and stationary 
boilers. 

The important subject of a pure water supply far steam 
boilers is poimted out m the follawing chapter. The 
effects of different impurities are described, besides the 
dangerous results involved by admitting grease into a 
boiler with the feed-water through contamination with 
the exhaust steam. Many furnaces have collapsed from 
this cause. We now come to the more mechanical part 
of the book, commencing with the construction and 
general nttings of Lancashire and Cornish boilers. 
Taken as a whole, the subject of boilers generally is 
fairly well dealt with. In the paragraph on internal tues, 
we find no description of lFox’s corrugated fies, nov 
those of the Farnley Company ; both are very commonly 
in use, and should have been mentioned. Under the 
head of “riveting” it might be well to point out that, 
although steel rivets are now the general rule when closed 
by machine, the few hand rivets necessary should in all 
eases be af Yorkshire iron. Caulking is now generally 
done by steam or pneumatic tools, the best of which is 
certainly Macewan Ross’s patent, of Glasgow. Prabably 
the most important fitting for a boiler is the glass-water 
gauge, and this should close automatically if the glass 
Vhere are many of these in the market, more or 
less trustworthy ; those supplied by Messrs. Dewrance and 
Co, being among the best. “The author recommends the 
pendant syphon arrangement fer iainy the pressure gauge 
tothe boiler. ‘This allows too much heat to reach the 
yauge through the heavy metallic fitting, and cannot be 
recommended for this reason, ‘The locomotive type of 
stationary boiler is being largely used for steam raising + 
it is cconomieal, easily set in positian, and produces large 
quantities of steam when pressed. 

Under the heading of “Types of Steam Enyines,” we 
find much information of a varied nature. The Willans 
central valve engine is, however, not described. ‘Uhis 1s 
a pity, because it is now being largely used for ordinary 
work, and gives great satisfaction. It is most economical, 
and will run for months without attention, ‘Uhe auther 
goes into much detail when discussing valve arrangements 
for stemm engines, Commencing with the well-known 
“technical school” diagrams of slide valves with and 
without lip, &c., and ending with the piston valve 5 then 
follows double beat valves, Corlin valves, and many others. 
All these descriptions are clear and 10 the point. 
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Chapters xxiv. to xxxiv. may be said to contain descrip- 
tions of the construction and design of the principal parts 
of steam engines. Some formula: are given, as well as a 
few maximum pressures allowable on the different parts. 
On page 428, the author says that the pressure of 80 tbs. 
per square inch of bearing surface is allowed in locomo- 
tive practice between the slide blocks and bars, when both 
surfaces are of hardened steel. \tis not the usual practice 
to makc the slide block surfaces of hardencd steel, and in 
engines built years ago, the pressure per square inch very 
much exceeded this limit. In most reeent practice with 
cast-iron bars and slide blocks, this limit may be safely 


used. The taking of indicator diagrams is always one of 
mterest. Chapter xxv. deals very thoroughly with this 
subject. Trials in conncetion with the power and 


efficiency of engines and boilers naturally follow the 
indicator, and very complete instructions are given for 
carrying these out, including preeautions in advance of 
the trial. The concluding chapters of this work deal 
principally with mill work in its many branches. Friction 
and lubrication are explained, and many valuaole hints 
are given. This book should prove of assistance to the 
steam user. The information given is of such a nature 
which will appeal to his partial knowledge of the subject, 
and render him more capable of understanding machinery 
generally. BS ye IE 
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Lectures on the Daruinian Theory. Delivered by the 
late Arthur Milnes Marshall, M.A., M.D., D.Sc., F.R.S., 
Eeditcds by Gh. \arshall, NIB. BSc, FRCS 
(London: David Nutt, 1894.) 

a LL the characteristics of the late Prof. Milnes 

Marshall are strikingly apparent in these lectures. 

In dealing with the many aspects of a subject which is 

often imperfectly understood, these lectures are clear and 

forcible, and the metaphors apt and convincing. 

The first lecture deats with the history of the theory 
of evolution, and contains a concise and interesting 
epitome of the growth of this great conception, together 
with a brief account of the chicf writers on the subject. 
Vhe relationship hetween the process of evolution and 
the causes upon whieh it depends are perhaps liable to 
Misinterpretation, the want of any feasible suggestion as 
to the latter being spoken of as a “fatal flaw” in, or a 
“fatal objection” to the former. Undoubtedly the want 
of some efficient cause at first prevented a wide helief 
in evolution, but logically the two questions are entirely 
distinct, and the evidence for evolution itself would stand 
undisputed, even if every one of the causes which now 
find acceptance were to be abandoned for ever. We know 
that Darwin himself was a convinced evolutionist long 
before his discovery of the principle of natural selection, 

Vhe second lecture treats of artificial and natural 
selection, and is accompanied by useful figures showing 
some of the changes which man has heen able to 
accomplish in the creation of his domestic breeds. The 
whole lecture is clear and telling, the last paragraph 
being alone lable to possible misconception. In stating 
that “every species is for itself and for itself alone,” it 
would have been advisable to bring forward instances in 
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which a species benctits itself by benefiting others. It 
is most probable that such cases were described in the 
actual delivery of the lecture. 

Then follow the arguments in favour of evolution, 
paleontology being first considered. We here meet, 
as in many of the other lectures, with exceedingly apt 
quotations from Darwin, Wallace, and others. It is an 
unfortunate omission that references are not given. In 
the delivery of the lectures to a general audience they 
may have been out of place, but there could have been 
no difficulty in their insertion in the present volume. Here, 
too, we find many useful figures of some of the extinct 
forms which are of the highest interest to the student 
of evolution. The reasons for the imperfection of the 
geological record are very excellently, and yet briefly, 
surveyed ; and the same may be said of the sketeh of 
the argument from geographical distribution, in which, 
however, by an obvious slip, the forest region of Brazil 
is spoken of as “south of the river La Plata” /p. 75). 

The argument from embryology was probably the most 
congenial to the lecturer. This chapter is well illustrated, 
and contains more detail than the others. The term 
“acquired or larval characters” (p. 103) is open to ex- 
ception, and the statement that rudimentary organs must 
be “inherited, for in no other way can their presence 
be explained” (/oc. cz#.), is too brief to be clear. It is 
probable that this sentence served as a note to be ex- 
panded by the lecturer ; but it also required expansion 
by the editor. The chapter will be found extremely 
interesting and instruetive by those who wish to read a 
popular account of the bearing of embryological facts 
upon the Darwinian theory. 

The chapter on the colours of animals and plants, 
although containing much information in a little space, 
is not worked out in so complete and balanced a form 
as the other chapters, and in large part consists, appar- 
It is erroncously 
stated that the colours of certain lepidopterous larvie 
are due to their food, and some of the supposed examples 
of the direct action of environment are by no means 
proved to be caused in this way. 

Then follows an interesting lecture on the * objections 
to the Darwinian theory.” The figures of Pteropus on 
p. 165, although sufficient in themselves, are clumsily 
arranged. Here, tov, many aspects of the subject are 
only treated in brief lecturer's notes, although these 
frequently contain trenchant remarks. 

The “origin of vertcbrated animals” is next con- 
sidered, and the series concludes with an excellent epitome 
of “the life and work of Darwin.” 

It will be scen that the sequence of subjects is a 
very natural one, and well calculated to Icad a yeneral 
audience to follow and understand the most prominent 
and important aspects of the Darwinian theory. 
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Vy Climbs tn the Alps 

Mummery. Illustrated. 
1895.) 

Mk. MUMMERY is a bold man. Not only has he 

dared greatly among peaks and glacicrs, but also 

he does not scruple to declare that he enjoys mountain 


and Caucasus. By <A. F, 
(London: 7. Fisher Unwin, 


climbing for ts own sake. He leaves science for others, 
cares nothing for topography except as ministering to his 
pastime. and holds a plane-table in abhorrence. Thus 
between his book and Sir W. M. Conway's * Climbing in 
the Karakoram Himalayas.” there is a great difference. 
Sull this is common to both: adelight in the wild beauty 
and silent grandeur of the crags, pinnacles and snows of 
the higher peaks. There is, no doubt, a beauty in the 
Alps which all the world can see, as Ruskin has truly 
remarked ; but there is another aspect. solemn, almost 
stern, yet with a strange, thrilling fascination, which he 
only can appreciate who has grasped their rocky ledges, 
or planted his ice-axe in their unsullied snows. Vain it is 
to rebuke Mr. Mummery for treating the mountains hke 
wreased poles. He retorts, unabashed, that the pole is 
slippery. not greasy, and that he enjoys trying to climb 
it. But he secks not to vulgarise the mountains ; he has 
no love for the crowd of tourists which now annually 
deluyes the Ips, nothing but contempt for the cockney 
“mountaineer” who ts hauled up a peak by his guides, 
like a bale of goods, or who makes an ascent simply 
because it is “the thing to do.” Perhaps Mr. Mummery 
may sometimes carry daring beyond the verge of rash- 
ness. It is to be hoped that few readers of this book 
will be tempted to follow his example of making difficult 
ascents without guides; for such work requires not only 
gymnastic skill, but also knowledge and judyment, which 
very few amateurs can ever acquire. Sull it is dithcult 
to avoid sympathising with his love of a struggle = itis the 
spirit which has made England yreat, a spirit. which is 
too often lacking in this age of molluscous sentimentality 
and invertebrate opportunism. 

Mr. Mummery’s book, as we have said, contains no 
science and hardly any geography, but those who love 
the story of a plucky scramble, clearly told in good pithy 
English. will be loth to lay it down, — It is well illustrated, 
with a number of small sketches introduced into the text, 
and cleven full-page pictures from either drawings or 
photographs. One or two of these will repay study as 
fine examples of the forms of weathered crags. None is 
better than the photoyravure of the lower peak of the 
Aiguille Grépon. Among the expeditions described are two 
ascents of the Matterhorn by unwonted routes, 2 passage 
of the Col du Lion and Col des Courtes, ascents of the 
Teufelsyrat written by Mrs. Mummery), of the Aiyuilles 
des Charmoz, Grépon, du Plan, Verte ‘also by two un- 
wonted routes ,and of the Dent du Kequin. ‘The chapters 
on the Caucasus describe some tine excursions, the chief 
of whichis the first ascent of the Dychtau 17,054 feet: in 
1888, a magnificent peak, called in the <l/prne Journal 
of that date Koshtantau, for apparently this and a shyhtly 
lower summit to the cast: climbed by another party in the 
following year! indulge in a distracting habit of cexchang- 
ing names. In a concluding chapter Mr. Mummery 
discusses various moot points in .\Ipine craft, advocating 
a preference for “twoon a rope” in ditheult places, a 
preference which is not likely to pass unquestioned by 


some of his brother climbers. ii Wie TOSSES 
Dairy Racteriology. By Vr. Ed. von Freudenreich. 
Translated by J. R. Ainsworth Davis. | London: 


Methuen and Co., 895.) 


AN Enghsh translation of Dr, Freudenreich’s litthe book 
appears very appropriately at the present juncture, when 
senous efforts are at length beings made to raise’ the 
standard of our dairy produce by providing special 
courses of study for those engaged in its production, 
Although some of the peripatetic instruction on dairy- 
work instituted in various districts by local County 
Councils has not een attended with the success antici 
pated, yet there can be no doubt that systematic training 
10 this direction is very urgeotly required, As the trans- 
lator truly remarks) “ Not only Denmark, but America, 
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in these matters, and compete against home dairy pra- 
ducts with only too much success, while Australia is 
rapidly becoming another serious rival.” ‘The informa- 
tien contained in “ Dairy Bacteriology ” as tothe sefentrfi 
origin of some of the troubles with which, in actual prac- 
uce, the manufacturer of dairy produce 1s only too well 
acquainted, will doubtless be a revelation to many, whilst 
the instructions given for their successful elimination 
from the dairy, should at any rate impress the student 
with the hopelessness of attempting such delicate opera- 
uions as are involved in dairy work without an adequate 
knowledge of the various parts played by bacteria in 
dairies. 

The little volume is but an introduction to the subject, 
otherwise we should have been justified in expecting a 
better account of the milk-microbes which have been 
discovered ; it is. however, written tm an attractive 
manner, and the author has, moreover, succeeded in 
making it interesting and readable to the public gener- 
ally, who as consumers are even more concerned than 
the manufacturers in the hygienic aspects of our dairy 
produce. 

We note that an edition of this useful litle manual has 
already appeared in French, Italian, and Hungarian, and 
itonly remains for us to congratulate Prof. Davis upon 
the excellent manner in which he has translated it into 
English. 


Lengmans School Algebra. By WS. Beard and A, 
Velfer. Pp. 528. (London: Longmans, Green, and 


Ca., 1895.) 

So far as abundance of examples yoes, this baok is in 
advance of other text-books of algebra. ‘There are as 
many as 5200 examples in the back, 509 of which are 
collected as misccllaneous examples atthe end. “Teachers 
who like to have plenty of material upon which to exer- 
cise their pupils’ minds, will find that this valume satisfies 
their requirements. It seems hardly necessary, however, 
to include in a school algebra such a very large number 
of examples: in our opinion, the volume would have 
been improved by omitting many of them, and amplifying 
the very scanty descriptive text. 


Fallactes of Race Theories as Applied to National 
Characteristics. Vy the late W. 2D. Babington, M.A. 
Pp. 277. (London: Longmans, Green, and Ca., 1895 ) 

Mr. Ho 1D G. MacDONNELL prefaces these collected 
essays with a brief statement of the views expressed in 
them. ‘The late authar contended that the mental and 
moral characteristics of nations are mainly the result of 
environment, and are not derived from ancestors by 
heredity. ‘Vhe transmission of physical characteristics 1s 
not taken into consideration, and the treatment through- 
out is more historical than scientific. 


<l Chapter ou Birds. By ®. Bowdler Sharpe, LL.D, 
K.L.S. Pp. 124. ‘London: Saciety for Promoting 
Christian Knowledge, 1895.) 

EiGhHTE EN of our rare avian visitors, and their egys, are 

brilliantly depicted by chromo-lithography in this attrac 

live volume for lovers of birds. Dr. Sharpe’s netes on 
the life-histories and natural relations of the different 
species, furnish instructive reading for young students of 


ornithology. Such a volume ought not, however, to be 
published without an index. 
Nature tn Acadie. Vy VK. Swann, Vp. 74. CLon- 


don: John Ball and Sons, 1895.) 


FRovt the observations of birds, insects, and other forms 
of life, made by the author while on a voyage to Nova 
Scotia, and diffusely recorded in this book, it is possible 
to find notes of interest to naturalists, A systematic list 
of the species of North American birds mentioned in the 


France, Germany, «nd Switzerland are far ahead of us | teat, is piven In an appendix. 
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{The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice 5 taken of anonymous communications.) 


The Size of the Pages of Scientific Publications. 


Ir was with much surprise that we received the circular of the 
Royal Society stating that it had been decided to abandon the 
present size of its /roceedings in favour of royal octavo, 
accompanied by a voting card on the question of a similar change 
in the size of the 7ravsactrons. At the Oxford meeting of the 
British Association, a Committee was appointed, by Section A, to 
endeavour to secure greater uniformity in the sizes of the pages 
of the Zransactrons and Proceedings of all societies which publish 
mathematical and physical papers. In view of the report which 
that Committee will present shortly at Ipswich, it is much to be 
hoped that the Council of the Royal Society will take no 
immediate steps toward carrying their recommendations into 
effect. 

«\ considerable degree of uniformiiy already exists. The 
present octavo size of the 7roccedings of the Royal Society is very 
nearly the same size as the /’Arlosophical Magazine, the Report 
of the British Assocration, the Proceediies of the Lowlon Mathe- 
matical Saciety, and of the Cambridge Philosophical Sectety, and 
many other publications. The analen der Physik und Chemie 
is so very little smaller, that reprints from it can be bound up 
with others from the afore-mentioned sources, without paring 
down their margins excessively. For papers involying long 
mathematics or large diagrams, the qnarto size of the present 
Philosophical Transactions approximates to uniformity with the 
American fournal of Mathematics, the Comptes rendus of the 
Académie des Sciences of laris, the Caméridge Transactions, 
the Ldinhurgh Transactions, and numerous other quarto 
Transactions, such as those of the Institution of Naval Architects. 

It is very important that specialists in any branch of science 
should be able to collect, and bind together, reprints of papers on 
their own particular subjects, and such volumes are of permanent 
value as works of reference. So long as there are only two 
sizes to deal with~ the above-mentioned quarto and octavo—there 
is little difficulty about this, but occasionally one comes across a 
paper of intermediate size, which cannot be bound up with 
either, and the collection is thus necessarily incomplete. It is 
hoped that the report, so shortly to be presented, will be a guide 
to authors of papers in indicating which publications to select, 
and which te avoid, if they desire to conform to the average 
standard sizes. Although the work of the Committee is at 
present confined to mathematical and physical papers, it might 
perhaps he of advantage that the matter should he discussed in, 
and representatives on the Commiltee appointed from tne other 
Sections of the British Association as well. The question of 
changing the size of the /?oceedings was recently discussed by 
the London Mathematical Society, but it was decided to retain 
the existing form, at any rate for the present, mainly on account 
of its uniformity with other publications. It will be most 
unfortunate if the Royal Society takes any retrograde step which 
may prevent the sizes of its /roceedings and Transactions from 
being adopted as the standards. 

G. II. Bryan, 
SYLVANUS PL Titomrson, 


On the Minimum Theorem in the Theory of Gases. 


Vou wonld oblige me by inserting the following lines in 
Narerk. Vhe last remark made by Mr. Burbury points out, 
indecd, the weakest point of the demonstration of the 11-theorem. 
If condition (.\) is fulfilled at ¢=0, it is not a mechanical 
necessity that it should be fulfilled at all subsequent times. Dut let 
the mean path of a moleeule be very long in comparison with 
the average distance of two neighbouring molecules; then the 
absolute position in space of the place where one impact of a 
given molecule occurs, will be far removed from the place 
where the next impact of the same molecule occurs. lor this 
reason, the distribution of the molecules surrounding the place of 
the second impact will be independent of the conditions in the 
neighbourhood of the place where the first impact occurred, and 
therefore independent of the motion of the molecule itself. 
Then the probability that a second molecule moving with 
given velocity should fall within the space traversed by the first 
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by the function / 


molecule, can be found by multiplying the volume of this space 
This ts condition (A). 

Only under the condition, that all the molecules were arranged 
intentionally in a particular manner, would it be possible that 
the frequency (number in unit volume) of molecules with a given 
velocity, should depend on whether these molecules were about 
to encounter other molecules or not. Condition (A) is simply 
this. that the laws of probability are applicable for finding the 
number of collisions. 

Therefore, 1 think that the assumption of external dis- 
turbances is not necessary, provided that the given system is a 
very large one, and that the mean path is great in comparison 
with the mean distance of two neighbouring molecules. 

Luepwic Bo.tzMann. 

9 Tuerkenstrasse, Vienna, June 20. 


Argon and the Kinetic Theory. 


THE spectrum exhibited by argon undoubtedly shows that, 
under the conditions of the experiment, the molecules composing 
the gas are set into an intense state of vibration, while the ratio 
of the specific heats (5, 3, about) shows, according tothe equation 


B=§ —, that 8=1, and therefore the gas is, as pointed out by 


Lord Kayleigh, monatomic, and cannot therefore be capable of 
vibrating. But there is, ] think, a very simple explanation of 
this apparent contradiction, and that is, that the above equation 
is not true. and that it should be, as will be proved hereafter, 
B = 34(y — 1), Where / is very nearly 1 for argon and other so- 
called permanent gases. This latter equation gives 2 for the 
value of 8 in argon, a value easily understood. 

The virial equation for smooth elastic spheres of finite magie- 
tude is 3PV = Shaez? — 4ERr; and since the resilience is unity 
and 7 finite, the term - 45Ry cannot vanish. Now the term 
$PV represents work or its equivalent of energy: hence the 
right-hand member of the equation must represent the same, 
and since the term S472" is obviously kinetic energy. or its equiva- 
lent of work, the term -— 3=hs must also represent work or 
energy. Now we can find the value of 8PV in terms of Zhyz?. 
as follows. Imagine a cube box so constructed that one side of 
each pair can be used as a spring to discharge any mass in con- 
tact with a velocity <. «And suppose three smooth elastic 


to be discharged by the three spring 
Then 
Put this equal to 


x 
spheres each of mass es 


5 
sides with the above velocity into the interior of the box. 
the work done on each mass will be $ . M2, 

3 

PV and take V equal to the volume of the box. The total work 
done is evidently 3?V = 4Mz*. If. instead of three elastic 
spheres, we imagine a very great number of very minute ones of 
the same total mass to be discharged by the spring sides with the 
same velocity, the energy will be the same as before, and the 
above equation will still be applicable : and the state of affairs 
now represented would be that of an ideal gas. But owing to 
collisions after first starting the velocities of the particles will 
vary, and therefore we must write the equation 


3PV =4aMe®y 0... mn) 


where 2”? is the mean square velocity of the particles. By hypo- 
thesis V has the same value in the above equation as in the virial 
equation ; and }’ can be proved, 7f veressary, to have the same 
value in the two equations as follows. 

If f = the mean acceleration or retardation, as the case may be, 
of the cr. of gr. of an elastic sphere impinging directly against a 
also) 7 = oT Pel = 

23 
the time of impact, and 7 the velocity normal to the plane 
before and after impact. Now if itcan be shown that the Gime 
taken by the spring side of our imaginary bos to give the same 
velocity is the same as the above, then it is obvious that the 
mean pressures in the two cases must be identical. 

Assume s?to be the volume of the cube bos, then s? is the 
area of cach side. Now let the spring side be drawn back so as 


7 . 
plane; then /7 = z. = Ilere ¢ is half 


z 


( AM) cee 
tu act through a distance s on the mass with a constant pres- 


3 
sure P per unit of surface ; then Ps? x» s = PV represents the 
work done. The velocity given to the mass is 7, and the ac- 
celeration constant. Ileuce the mean velocity of the spring 


side in passing through the distance sir <2, and the ume is 
ov, the same as in the first case. Which proves 
the preposition. 

Since from (1) we have) 3 PY = 4 AlS* ore PN = 4 Mic*, 
we may substitute this value in the vinal equation, and remem- 
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bering what Shwe = aMir. we eet — FEKRr = -— 4M, 
Hence also 

Pda a. ee . (2) 
where p = the density. The above equation is easily ob- 


tainable without the use of the virial equation when the time of 
?mpact is taken into consideration. .\ phenomenon which can- 
not be assumed to be instantaneous without upsetting the 
dynamical definition of the measurement of a foree ; which 
expressed algebraically is Fe = Mi. From which it is evident 
that when / the time is 0, 7 the velocity, is also 0. 

When the virial equation is made applicable to the case of a 
gas compose] of molecules capable of vibrating, it seems 
obvious that the term X47" should be written S48mz*: be- 
canse, as shown by Clausius, the internal energy of the mole- 
cules bears a constant ratio to the energy of agitation, We 
must look to the wechanteal structure of the molecule for the 
reason of this. Tlere the fact is simply accepted. not explained ; 
but it is obvious that the same forces which impart translatory 
energy to a molecule will impart vibratory energy also. The 
same reasoning applies to the term -42Kyr, which now be- 
comes -— Z8iKr). The volume of the gas is unaltered by the 
vibrations, and the pressure is dependent on the two other 


terms. Hence the equation may be written 
SPV = ShBmz* — 428i Kr) . ats) 
And from this we get _ 
P = 8pz" - (4) 
The above equation may be written 
(PSR Soke & eo 5 2) 


Where 7 = 82. Again equation (2) may be written 


ESE Ge re an sy CO 
the suffix ¢ denoting that the pressure, density, and mean square 
velocity are those of an ideal gas composed of smooth clastic 
spheres. 

If ¥',, pr, and vy in (6) are taken respectively equal to I’, p, 
and 7, in (5); then it is evident that 7, in (5) is the velocity of 
mean square of an ideal gas which, having the same density, 
would give the same pressure as a natural gas. Hlence 7, can 
be found from (6). Now the total energy in unit mass of a gas 
is wiven by the equation 
WP nisea nt Gia ements oa c(G/) 


where K- is the specific heat at constant volume, and T is the 
absalute temperature. From which equation 2 <'8 can be found. 
We have also from above 

8 ‘p= (S 

Bee. N Be : : 

z 1 an ) 
fram which equation the value of 4/8 and consequently 8 can be 
found. 

The equation B 2 34/7 t)can now be proved as follows, 
Multiplying both sides of (4) by V, the volume of unit mass, and 
combining with (7), we get 

Leena BIEN ce ar (9) 
Now from (5) and (6), taking p= p, we get 1 = 1/8, and 
substituting in (9) K gl N81. But PNET Wi RG or 
the difference between the specific heats at constant pressure 
and constant volame; the suffix ¢ indicating, as before, that the 


syinbdly refer to an ideal pois. ence 
(kK, Ky) _ 341K, - K, 
frm TO A i N= say 1). (10) 


Here £ 9s come factor which for so-called permanent pases is 
very tearly unity. Lar such gases we may write (10) 


BE By — 1): oy = 4B eg) . (ta) 


In the fllowing: table th® values of B, except in the ease of 


argon, are calculated fram equation ($) 3 and 74, the velocity of 
Weal pasts having the Sime pressdre and density as their cor- | 
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' British pottery came away with them. 


[Jury 4, 1895 


responding natural gases, at standard temperature and pressure, 
from (6). The velocities are given in feet per second, and the 
value of gravity is taken at 32°2. Column (4) gives the values of 
y for the different gases calculated from equation (11); and 
column (5) gives the experimental values of y. The close 
agreement between these values is a significant fact. 


G) @) (3) cy) (5) (6) 
8 om y  YEUSts) 2 ee 
i ‘ a periment 

Hydrogen... 1°23, 6925 W4115 giz 1°00035 
Oxygen r't9 1787 13090 we Ago? 10021 
N itrogen 1'o2 1860 WRC hn RTE Toor 
Dry aur 1°22: 184r W407 ae TOG oor 
Argon 2 (abo 970 Seen ee 


8, Norfolk Square, W., June 13. 
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Romano-British Land Surface. Flint Flakes 
Replaced. 


IX the early spring of the present year, whilst passing a newly- 


| opened excavation near Caddington Church, three miles south- 
east of Dunstable, T noticed a very thin horizontal line of sharp 


flint flakes, embedded a foot deep from the surface-line of an old 
pasture. ] could see at once that the line represented an old 
living surface, so T took a few of the flints away. In removing 
the stones from the soil, one or two little fragments of Romano- 
The fakes were lustrous, 


Fic, 1.—Fragment of perforated Romano-lritish pottery (half actual size). 


chietly black and brown-grey, and as sharp as when first struck. 
On looking over the flints in the evening, I was able (o replace 
five on to each other. This fact, and the occurrence of the pottery 
fragments, proved the old surface to have remained intact from 
Romano-British times. 

A little later in the spring, about six square yards of the super- 
incumbent soil were carefully removed for me, when other flakes 
were found 77 sf to the exact number of four hundred; with — 
these were eighteen fragments of Romano- British pottery, one 
perforated, as here 


picee—somewhat like the bottom ofa pot 
Pico a. Four conjoined flint-flakes (half actual size). 
illustrated. Amongst the flints were two cores, two hammer: 


stones, three scrapers, parlof one edge of a chipped celt, and 
several neatly chipped but apparently unfinished little imple- 
ments, .\omidlesbrass Roman coin, too corroded for identifi- 
cation, wits found on the same surface ina second excavation 
close by ; with this was a small piece of wood carved to repre: 
senta horse’s fore-leg, and a well-finished and perfect unpolished 
thint cell. 

In sorting the flints | was able to replace thirty-eight on ta 
cach other in groups of from two to five. Two of these groups 
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are here illustrated—one a group of four, the other of two ; the | 
latter shows a straight-edged scraper above, conjoined to a simple | 
flake Lelow. 

Ifertfordshire conglomerate occurs as a surface stone at the 
same place, and I have at different times picked up very thin | 
pieces without bulbs which appeared to me to have been artifi- 
cially flaked. I have, however, kept no disputable objects. 
Ilertfordshire ‘ plum-pudding stone” was certainly flaked by the 
Kelts of this district, as is proved by the large, faceted and well- 
bulbed knife-like flake of conglomerate, found by myself at Cad- 
dington, here illustrated. This stone is not mentioned as one 


Via. 3. Straight edged scraper, conjoined to a flake (half actual size). { 
known to have been utilised for tools in the list given by Sir 
John Evans, in his ‘* Stone Implements of Great Britain.” | 
It is difficult to fix a date for the Komano-British living sur- | 
face here mentioned, as the coin is too corroded for determination ; | 
but a correspondent, the Rev. ]fenry Cobbe, of Maulden, has a 
kKoman coin, found in an adjoining field at Caddington, inscribed 
“©C. Crsar AvG. GERMANICUs.” 1f this inscription indicates 
the Emperor Caligula, as Mr. Cobbe believes, we have a date, 
A.D. 37-41, and the coin was probably brought over by one of the | 


Fic. 4.~ Large knife-like flake of Hertfordshire conglomerate (half actual 


size). 


soldiers of Aulus Plautius under Claudius, in the second coming 
of the Romans in A.D. 43. 

\ short distance from the old land surface here described is 
an extensive Roman refuse pit with abundant broken pottery ; | 
so that itis safe to assume that a Roman villa once stood close by, | 
and we seem to have evidence of the curious fact of a Kelt sitting 
down in close proximity toa Roman house and its refuse pit, 
quietly chipping his stone implements. It is equally curious that | 
the implements and detached fakes have remained undisturhed | 
su near the surface for nearly two thousand years. 

Dunstable. WorTHINGTON G, Siti. 


The Bifilar Pendulum at the Royal Observatory, 
Edinburgh. 
SOME interesting readings of the bifilar pendulum, designed 
ly Mr. Ilorace Darwin for measuring movements in the earth's | 
surface, were made here at noon on the 9th inst. This instru- | 
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' frame” in the following table has been computed. 


asa 
S23 


ment, which indicates oscillations in a north and south direction, 
was erected in March of last year, and daily observation of it 
has since been carried on, the scale being read off each minute, 
from five minutes before to five minutes after Varis noon, On 
the gth inst. nothing unusual was noticed during the first seven 
readings, these being all practically the same ; but on putting 
my eye to the telescope for the eighth, I at once noticed 
that during the interval of less than a minute since the 
preceding reading, the mirror had rotated considerably about 


its vertical axis, the normal having moved towards the 
north, the difference hetween the seventh and eighth 
readings being no less than 7°6 mm. of the scale. An imme- 


diate examination of the Jamp-stand showed it to be perfectly 
firm. After the regular daily readings were completed, others 
were made at intervals of generally two minutes, for half an hour 
after Paris noon. These showed two quite conspicuous oscilla- 
tions of the mirror during its return to its original position, which 
it reached about thirteen minutes after noon. It continued to 
move beyond this point towards the south, till at oh, 31m. Paris 
mean time it was 4°1 mm. south of the point at which the scale 
was first read off. Later readings in the course of the day 
showed that it was still moving slowly to the south, but no further 
oscillations were recorded. In the evening, when the mirror 
appeared to have come to rest, the sensitiveness of the instrument 
was tested, and with this the column headed ‘ Tilt of mirror- 
The positive 
sign indicates a tilt to the north. 


Tilt of mirror- 


Paris mean frame in preceding 


Scale “reading of 


time. ray from mirror. are. 
ho om mm. 
June $ 23 SS 284°2 fi 
56 4 —0°005 
57 SI 0"000 
58 4°0 — 07005 
59 40 "000 
Juneg . Oo Oo 4°2 +0°010 
I 28474 +0°010 
z 292°0 +0°385 
3 oat +0°005 
fi 16 - 0'025 
@® & BR +0°035 
o 66 aT - 0'010 
8 290°2 —0°096 
10 288°7 —0°076 
12 70 — 0086 
T4 5a - 0081 
16 28 Ours? 
18 Dar ~ 0°035 
| 19 28 +0°035 
21 14 — 0071 
ag o%3 — 0°056 
25 ay +0°071 
27 Ts — 0°020 
Ont 280'! ~ 0-061 


Thomas TIEATH. 
Royal Observatory, Calton Mill, Edinburgh, June 20. 


Migration of a Water-beetle, 


Last night, at about ten o'clock. a beetle flew in through the 
open window, alighting on a bowl of roses in the centre 
of the dining table. On being dropped into a finger-bowl 
he promptly dived and swam merrily, and proved to be a 
specimen of the ordinary brown water-beetle, to be found in 
every pond or ditch of water. Now the nearest water to my 
dining-room window is the Thames, distant over a quarter of a 
mile as the crow fies, whence this water-beetle must have flown. 
Can any of your readers inform me whether such long flights 
have been observed before in connection with the pairing season 
or migration of this species? 1 enclose you a rough sketch of 
the beetle, not knowing its specific tithe amongst the Coleoptera. 

Rose [lara Trtosas. 

Basildon, Reading, June 23. 
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ARGON VOUT Ta TS ORIC FROWN. 


N the light of the new discoveries of argon and helium, 

it appeared that the reinvestivation of the yas 

evolved on heating meteoric iron might promise intcrest- 

ing results. Vhis anticipation has been fulfilled. Meteoric 

tron, heated ra vaere, yields a small amount of both argon 

and helium, besides a comparatively large quantity of 
hydrogen. 

The investigation of yases occluded in metcoric iron 
was undertaken by Graham in 1867 Prec, RL S.xV. 502. 
From 45°2 grams of a specimen of iron from Lenarto, 
in Hungary, Graham obtained, by heating it 7” 
tacue, 16°53 ¢.c. of yas, consisting of 85°68 per cent. 
of hydrogen, 4°46 of carbonic oxide, and 9°86 per cent. 
of “mitrogen.” And cight years later. Prof. Mallet 
investigated the vases from a specimen of meteoric iron 
from Augusta County, Virginia, and found 35°83 per cent. 
of hydrogen, 38°33 per cent. of carbonic oxide, 9°75 per 
cent. of carbonic anhydride. and 1609 per cent. of 
onto 9 Mii, WE i, SS Nees, 

In the same year, Prof. A. W. Wright examined 
spectroscopically the gases evolved from two meteorites, 
one the “ yreat Texas meteorite“ in the muscum of Yale 
College, which weighs 742 kilograms ; another a specimen 
of meteoric iron from Tazewell County, Tennessee : and 
a third set of experiments was made with fragments of a 
meteorite from Arva,in Hungary. he gases obtained 
were examined spectroscopically, and were found to show 
the usual spectra of hydrogen, carbon compounds, 
oxygen, and nitroyzen. He was searching for lines present 
in the spectra of stars, but found none: and he con- 
cludes that the spectrum of the solar corona is to be 
ascribed merely to atmospheric gases. .\ preliminary 
account of the examination of a fourth a stony) meteorite 
is given in the same journal slaeer. Journal of Ncfence 
[3]. is. pp. 294 and 459. and the full account in vel. x. 44. 
Sutitee it to say that the last fractions of gas evolved con- 
tained 691 per cent. of “nitrogen.” On p. 257 of the 
next volume | xi. , Prof. Wright gives analyses of the gases 
from various samples of meteorites, which contain from 
1°54 to 5°35 percent. of “nitrayen.” And lastly, in vol. xii. 
p. 165, he gives further details, including descriptions of 
spectra, in none of which he noticed anything unusual. 

Prof. Wrights interesting papers are instructive, 
inasmuch as they show how little reliance is to he placed 
on the evidence of the spectroscope as to the presence of 
any one yas In a@ gaseous mixture consisting of a large 
proportion of other gases. ‘There is no doubt that in 
future. much attention should be paid to the relative con- 
ductivity of pases. The characteristic spectrum of argon 
ts almost completely masked by the presence of a few 
parts per cent. of nitragen or of hydrogen; and that of 
helium as similarly affected, although to a less degree. 
Though no quantitative experiments have heen made 
on the subject, yet 1 should judge that the presence 
of from 5 to 10 per cent. of nitrogen entirely obscures the 

haractersuc yellow lines; the other strong lines still 
ren.un visible. TP hape soon to he able to communicate 
forther information on this interesting subject. 

The presence of both argon and hehum has been 
demon trated in the meteorite from Augusta County, 
Virginia, a sample of which was purchased from Mr. 
Gresory. 1 wo ounces of turnings of this meteorite were 
heated to broght redness in a hard glass tube, all air 
having been rst removed in the cold by a Topler’s pump. 
From this iron, 45 «.c. of gas were obtained, Tt was 
mised with oxyyen in a yas burette, and exploded. It 
appeared toconset for the most part of hydrogen. After 
absorption of any carbon dioxide and the excess of 
oxygen with alkaline py rovallate, the residue amounted to 
about half a cubie centimetre. Tt was transferred to a 
small tube and dried with a mersel of solid caustic 
potash, and with wseveral vacuum tubes were nlled. The 
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spectrum showed that it consisted for the most part of 
argon; the trace of nitrogen which appeared at first 
rapidly disappeared under the influence of the discharge. 

The spectrum was carefully compared with that given 
by a tube of atmospheric argon, provided with magnesium 
electrodes. This sample of argon always shows the D 
lines of sodium, owing to the magnesium electrodes, and 
proves especially convenient for the detection of helium, 
the yellow line of which is not coincident with the lines of 
sodium. Both spectra were thrown inte a two-prism 
spectroscope at the same time, and on careful comparison 
it was evident that all the argon lines were present. 
Besides these, the yellow line Dy of helium was faintly 
visible, not coincident with the sodium lines; and on 
comparing the spectrum of the gas directly with that of 
helium from cleveite, it was possible to recognise the 
identity of the red, blue-green, blue, and violet lines of 
hehum in the meteoric pas. No other lines were visible 
than those of argon and helium. It may thus be con- 
cluded, on spectroscopic evidence, that both argon and 
helium are contained in meteoric iron, the former in much 
larger amount than the latter. This conclusion was veri- 
fied by mixing about 90 per cent. of argon with to per 
cent. of helium. he speetrum of helium, under these 
circumstances, was much more brilliant than that of 
argon ; hence it may be concluded that less than to per 
cent. of this guseous residue consisted of helium. 

It appeared likely that metallic iron might be induced 
to absorbargon, It had been noticed. last October, that 
in attempting to prepare argon by passing atmospheric 
nitrogen through iron tubes fled with magnesium turn- 
ings, and heated to redness, a smaller quantity of argon 
than usual was collected. his rendered it not improeb- 
able that iron at a red heat is permeable to argon. If 
permeable, then it might be permanently absorbed. An 
experiment was therefore undertaken by Mr. Kellas, to 
whom ] have to express my indebtedness, ta ascertain 
whether finely divided iron, obtained by the reduction of 
ferric oxide in hydrogen, would occlude argon. 

-Vbout t4 grams of the finely divided iron was placed 
in a combustion-tube, the capacity of which was 536 
cc. The tube was connected by a three-way stop- 
cock to a Sprengel’s pump and to a water-jacketed 
reservoir containing argon over mercury, .\fter exhaust- 
ing the tube, argon was allowed to enter, and the tem- 
perature was slowly raised to Goo and maintained for 
three hours. Until equilibrium of temperature had been 
established, no perceptible change of valume could be 
noted. Vhe tube was allowed to cool, connection with 
the argon reservoir was closed, and the gas was pumped 
off, The volume, corrected for temperature and pressure, 
was 542 c0. On heating the tube, about $9 ¢.c. of gas 
was given off: it was collected in three fractions, (a', 4), 
and «©, the heating having been continued for twelve 
hours. 

a The volume of this pas was 30 c«. Tt was col- 
lected at about 200 C. This was exploded with oxygen ; 
anda residue was obtained, of which the greater paint dis- 
solved in caustic potash, showing that the yas had con- 
sisted of hydrogen and hydrocarbons. ‘The final residue 
Was 1°7 ¢.¢. 

4 ‘The sceond fraction, collected at 450, amounted 
to 15 ¢.c., and after treatment as above, the residue was 
o25 6c. This residue was united with that from (a), 
and a vacuum tube was filled. ‘The futings of carbon 
were visible, and also a trace of hydrogen, but no argon, 
This gas was sparked with 1 ¢.c. ofoxyzen, and on absorb- 
ing the excess of oxygen with alkaline pyroyallite, O45 Cc. 
remained, Qn transferring this residue to a vacuum 
tube, the banded spectrum of nitrogen was alone visible. 

¢, The third fraction, collected at a red heat, also 
showed only the spectrum of nitrogen, when purified 
and transferred to a vacuum tube, and on continuing 
the discharge it alse disappeared and the tube became 
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Rie covorescent. Judging from previous experience, the 
presence of argon would have revealed itself after the 
nitrogen had disappeared. It may therefore be concluded 
that whether iron is permeable to argon at a red heat or 
not, it does not permanently retain the gas. It is not im- 
probable that the condition of retention may be that the 
iron is heated to fusion in an atmosphere ‘of hydrogen, 
hydrocarbons, argon, and helium, and that it is then 
suddenly cooled. This 1 should imagine to be the case 
if the iron were ejected from some stellar body at a high 
temperature. 1 am, however, unaware whether any of 
the lines of the argon spectrum have been identified in 
the spectra of stars; if not, it is probably because they 
are masked by the spectra of hydrogen and carbon. 
W. Ramsay. 


SUBTERRANEAN FAUNAS. 


HE researches of geologists and engineers have re- 


vealed the existence of vast tracts of underground . 


waters, often associated with more or less extensive 
caves. The investigation of these underground waters 
is interesting to naturalists, as it has led to the discovery 
of a special subterranean fauna, different in different 
regions, it is true, but characterised throughout by modi- 
fications in certain definite directions. The study of 
these modifications ts a fascinating one, and the problem 
of their evolution seems to be rendered comparatively 
easy by the simplicity and limitations of the conditions 
of life which obtain beneath the earth’s surface ; for these 
subterranean forms live in continual darkness, and are 
exposed to a fairly uniform temperature at all times. It 
is also, in many cases, possible to tell from what surface- 
species an underground form has descended, and to 
infer the age of the Jatter with a fair approach to 
accuracy ; the nature of the changes undergone, and the 
rate at which these modifications have taken place, can 
thus be estimated in particular instances. 

It will be remembered that in Packard’s well-known 
memoir on the Cave Fauna of America, the peculiar 
modifications of subterranean animals were interpreted 
as lending strong support to the theory of the inherit- 
ance of acquired characters. Recently, however, in a 
careful and interesting memoir on the subterranean 
Crustacea of New Zealand (7rans. Linn. Soc, London, 
vol. vi., 1894), Dr. Chilton considers the question from 
the Neo-Darwinian aspect ; and he adduces a number of 
facts and arguments which greatly tend to reduce the 
force of Packard's contentions. 

Dr. Chilton begins his memoir with a completed 
account of the New Zealand subterranean Crustacea, 
including a description of some new species. The 
underground crustacean fauna of New Zealand has a 
more varied aspect than that of Europe or North 
America ; of the six species known, three are Amphipods 
and three Isopods, and these belong to as many as five 
different genera. Among them Gammarus fragilis is 
intcresting to us as being allied to the blind Wiphargus 
of Europe.  Cruregents jontanus, an Isopod belonging to 
the family Anthurid: v, is curious in possessing only SIX 
pairs of less ; the seventh segment is small and without 
appendayes, as is the case also in youny Isopods ; this 
larval charac ter is retained in Cruregens, probably owing 
to an arrest in devclopment on account of the scanty 
supply of food. Two ie species of the yenus 
Phreatoicus are described, P. fypicus and P. assimilis, 
h. sp.; a surface species, os australis, lives on the 
top of Moum WNosciusko in Australia. This genus is 
peculiar, and the type of a new family of Isopods which 
approaches the Asellidw in some respects, but differs in 
the possession of a laterally compressed body and a long 
six-jointed pleon. 

In addition to the description of these underground 
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forms, the writer gives a ve'szeame’ of our only too scanty 
knowledge of the habits and conditions of life of subter- 
ranean animals. He discusses also the question of the 
origin of cave forms, and arrives at the conclusion that 
the New Zealand subterranean crustacea have clearly 
been derived from a surface fauna, though the affinities 
of one or two species seem to be rather with marine than 
with known fresh-water forms. It is pointed ont, how- 
ever, that the cave fauna is not necessarily descended 
from the present surface fauna of the country ; Crusigonyx 
compactus, for instance, has its nearest allics in Europe 
and North America, and the remarkable habitat of the 
fresh-water species of Péreatoicus has already been 
mentioned, 

Cave crustaceans, according to Vackard, live “in a 
sphere where there is little, if any, oceasion for struggling 
for existence between these organisms.” Chilton, how- 
ever, suggests that there is evidence for thinking that 
Natural Selection has come into play in the ev olution of 
eave animals. He points out that the scanty supply of 
food must inevitably lead to a kcen struggle. Moreover, 
Packard himself states that the C@erdofea and Crangonyx 
of the North American caves are eaten by the blind cray- 


fish, which in its turn is devoured by the blind fish 
Améblyopsis: so that these animals must struggle with 


their destroyers. To this end have probably been 
developed the additional olfactory seta, described by 
Packard and others, to enable the pursued animals to 
escape from their enemies. If there were no occasion 
for struggling for existence, why should these additional 
sense organs have been developed at all? At first sight. 
it certainly seems natural to attribute the degeneration 
of the eyes, observed in underground forms, to disuse ; 
and it is but a further step to assume that these new 


, characters, resulting from disuse and adaptation to new 


conditions of life, were inherited by successive genera- 
tions. But Chilton ingeniously remarks that, if the 
modifications in the eyes of cave animals were the direct 
inherited effect of the environment, we should expcet to 
find the lines of modification similar in all amimals sub- 
jected to the same conditions. This, however, is not the 
case, as Packard's own investigations have shown. The 
influences leading to degeneration act uniformly on all 
individuals, but the modifications produced in the eyes 
are various, and oecur tn different ways. In some cases 
there is total atrophy of the optic lobes and optic nerves. 
with or without the persistence in part of the pigment or 
retina) and the crystalline lens ; in others the optic lobes 
and optic nerve persist, but there is total atrophy of the 


| rods and cones, retina, and facets ; while in extreme cases 


there is total atrophy of the optic lobes and nerves, and 
all the optic elements. These examples, showing a 
development apparently capricious and varying in diree- 
tion in animals all subjected to the same or similar 
environment, point rather to the action of Natural Selec- 
tion than to that of the direct inherited intluence of the 
conditions of life. 

In a more recent essay in the Amertean Naturalist 
(September 1894), Packard has restated his views on the 
subject of the modifications of the eyes in subterranean 
animals, and concludes his remarks with the following 
words: “That while the heredity of acquired characters 
was, in the beginning, the general rule. as soon as the 
congenitally blind preponderated, the heredity of con- 
genital characters pee the normal state of things.” 
Tn support of his view, Packard cites some statistics upon 
the inter-marriage of deaf-mutes, which have been re- 
cently furnished by Prof. Graham Bell. It would appear 
that, in America at any rate, the segreyation of deaf- 
mutes within asylums has been follawed by a. striking 
increase in Intermarriages among them: so that, of the 
deaf-mutes who marry at the present time, no less than 
So per cent. marry deaf-mmutes. A marked increase in 


, the number of the deaf-mute population has ensued, and 
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Prof. Bell points out the danger which conscquently | power thus obtained would be sufficiently great to 


exists of the formation of a distinct deaf-mute vanety of 
mankind. 

All this is clearly brought out in Prof. Bell's memoir ; 
but Mr. Packard goes so far as to state that Mr. Bells 
statistics appear to “almost demonstrate the fact of the 
transmission of characters acquired during the life-time 
of the individual,” and also says that * deaf-mutes already 
appear to breed true to their incipient strain or variety, 
whether congenitally deaf or remdered so by disease turing 
the ltfe-time of either er both parents.” Yhe italics are 
ours. Weare thus left in no doubt as to Mr. Packard’s 
interpretation of Mr. Bell's researches ; but an attempt 
on our own part to tind in Mr. Bell's pages the particular 
statistics or remarks which may be regarded as all but 
demonstrating the inheritance of acquired characters has, 
remarkably enough, been completely unsuccessful. Mr. 
Bell's conclusions lend no support to sucha view. So 
far as they bear upon the present subject, they are brietly 
as follows: 1 That the great factor in determining the 
production of deaf-muteness in offspring is the existence 
of a hereditary taint in the direction of deaf-muteness in 
ene or both branches of the family. §2) ‘Yhat this 
hereditary taint is not the less potent in its effects if it 
fails to manifest itself in the actual parents of the deaf- 
mute. 3 That “non-congenital deafness, if sporadic, 
is little hkely to be inherited.” 

It would thus appear, both from Chilton’s presentation 
of the facts, and from the failure of Packard's appeal to 
analogy. that—often as the contrary opmion has been 
urged-— the peculiarities of cavernicolous animals do not 
lend any particular degree of support to the Lamarckian 
principles of evolution. We 


PROPOSED BALLOON 
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] URING the last century many cxpeditions to the 

North Pole have been undertaken, but with no 
result so far as reaching itis concerned. Baron Norden- 
skiold, the great Arctic explorer, has made four expeditions 
to Spitzbergen, and two to Nova Zemlia and Greenland, 
besides having taken part in the celebrated soyaye of the 
feea. In allexplorauons both he and others have found 
the iecbergs the chief obstacle ; and it may be said that 
Arctic explorers are now almost all unanimously con- 
vinced that the Pole can never be reached in stcamer or 
sledge. .\ttempts on foot have likewise failed, for the 
clistance of about ten miles has never been exceeded, 
owing to the great difficulties and dangers. 

Notwithstanding these facts, Dr. Nansen, the celebrated 
Norwegian explorer, attempted yet another way, and 
mestead of cutting a path through the tee, he has allowed 
himsclf to be carricd polewards by a northerly current. 
This took place a year and cight months ago, and he has 
not been heard of since. 

Muite recently, at the Royal Academy of Sctence, 
stockholm, an even more perilous project was proposed 
by M. Andrée, a Swedish engineer, M. Andrée proposes 
making the expedition in a balloon. The proyect is not a 
new one, but ithas never been seriously discussed by Arctic 
explorers, MM. Andrée, however, has had much expe- 
renee in polar regions, having spent the winter of 1882 83 
in the far north, and also taken part in the Swedish 
Meteorological Fa pedition, which Tasted a year. He 
hay also proved himself to be a dauntless aeronaut, his 
Most interesting voyuye being one from Gothenburg to 
the Isle of Gothland, in which he had to cross part of the 
Baltic. Lverything in connection with this proposed 

\pedition has been minutely studicd and discussed ; 
ndointinite paint have been taken to solve all difficulues. 

The balloon would require a double outer covering, 
and a volume of 6300 cubic yards. Vhe ascensional 
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' the wind, would allow the use ef a sail. 
might reach an angle of 4o away from the wind direc- 


earry three persons, furnished with provisions for four 
months, besides allowing for the car being fitted up with 
necessary mstruments for observauon, life-buoys, and 
Berton’s collapsible boats. The car could be suspended 
in such a way as to allow of instant detachment in case 
of a descent into the sea. The entre weight of the 
balloon must not exceed about three tons. In the 
instance of Ilenri taffard’s captive balloon, exhibited in 
1878, and which weighed about six tons, it only required 
newly inflating after a year’s use. According to Graham's 
observations, a balloon measuring 8} yards in diameter 
can be made sufficiently air-tight so as to suffer, per 
month, merely a loss of 133 Ibs. of its ascensional force. 
AM. Andrée, however, hopes to produce an absolutely 
impermeable covering. 

The balloon, being protected from the wind by a 
wooden enclosure, would be inflated as far north as 
possible, by means of hydregen compressed in eylinders. 
This once accomplished, it would begin to ascend. To 
a certain extent it might be steered by means ofa sail 
and several guide-ropes, which, dragging on the earth, 
form as it were a brake. The ropes, however, would 
have to be of special composition, in order to produce 
the same cffect in water. ‘he hindrance thus caused to 
the flight of the balloon, together with the pressure of 
The tlight then 


tion. This steering apparatus, invented by M. Andrée, 
has often been used by him in his acrial veyages. 

Besides the guide-repes, heavy lines, on which would 
be placed numbered metal plates, would be attached to 
the car; these would serve as hallast. In case of a 
lowering of temperature, and a consequent descent of 
the balloon, it could be lightened by throwing off these 
plates, which, if found, would, to a certain extent, show 
the course taken by the explorers. 

Spitzbergen has been chosen as the starting-point, for 
this island is almost always clear of ice by the middle of 
June. The departure would take place in July, on a 
clear day, with a southerly wind. At Spitzbergen the 
average rate of wind per second ts 104 yards ; the guide- 
ropes would cause a hindrance of about 2} yards per 
second, therefore the average rate of balloon would be 
nearly 8 yards per second, which is about 16 miles an 
hour. At this rate the Vole should be reached in 43 
hours. 

The summer is in all respects the most suitable time 
for an acronautic veyage in Spitzhergen. The lowest 
temperature observed at Cape Vhordsen in July, 1883, 
was 40°78 C,, and the highest +11 °6C. The tmove- 
ments of the balloon would therefore be very regular. 
Besides this, there are practically no storms, and the 
fall of snow in June and July is both slight and rare. 

M. Andrée’s project has been highly approved of by 
the most experienced Arctic explorers. Baron Norden- 
skiold has declared himself in favour of it, and M. 
Eitkholm, chief of the Swedish Meteorological Expedi- 
tion to Spitzberyen in 1882 83, states that the conditions 
of the Arctic regions are most favourable for this voyage. 
He thinks, morcover, that in the future the balloon will ( 
be the principal means of exploring that part of the 

‘ 


world. 
For many of the above details, we are indebted to an 
article in the Aeoue Sefentifigue, by M. Charles Rabot. 
We 


THOMAS TEGEN Kee ee alle 
W KE regret to announce that, after an illness extending 
back to last Mareh, and relieved only by two or 
three brief periods of improving health, Prof. Tluxley ; 
passed peacefully into the silence of death on Saturday 
afternoon, 
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So Jong ago as 1874, a notice of the life and work of 
Prof. Huxley was included in our “ Scientific Worthics ” 
(vol. ix, p. 257), and Dr. Ernst Haeckel added to it an 
appreciative notice of his biological labours. These 
twenty-year-old publications render it unnecessary that 
any extensive reference to the subject-matter of them 
should be given now, and, moreover, the chief details 
of his life are welt known. 

Huxley was born at Ealing in 1825. His scientific 
training began in the medical school edhe to Charing 
Cross Hospital, which he entered in 1842. Four years 
later he joined the medical service of the Royal Navy, 
and proceeded to Hastar Iospital ; 
selected to oecupy the post of Assistant-Surgcon to 
1LM.S. Refilesnake, then about to procced on a surveying 
voyaye in the Southern Seas. 
England in the winter of 1846, and returned to England 
in 1850, after surveying the inncr route between the 
Barricr Reef and the East Coast of Austraha and New 
Guinea. During: this period, Huxley sent home several 
papers, some of which were published in the Philo- 
sophical Transactions of the Royal Society. His 
first important paper, “On the Anatomy and Affini- 
tics of the Medus@,”’ was published in 1849. His 
communications, and the evience of ability which 
they furnished, led to his cleetion into the Royal Society 
in 1851. 

In 1854, Huxley succeeded his friend Edward Forbes 
as Palzeontologist and Lecturer on Natura] History at 
the Royal School of Mines, a post which he held until 
his retirement in 1885. le was a great teacher, and the 
high reputation of the School, now combined with the 
Royal College of Scienec, is largely due to his great 
influence. At the request of the Lords of the Committee 
of Council] on Education, he continued to act as 
Honorary Dean of the School, and at death he still 
retained that post. He also agreed to be responsible for 
the general direction of the biological instruction in the 
Sehool, so that his place as Professor of Biology has never 
been filled up. 

Huxley was twice chosen Fullerian Professor of 
Physiology to the Royal Institution, the first time in 
1854. Inthe same year he was appointed Examiner in 
Physiology and Comparative Anatomy to the University 
of London. Other posts and honours were crowded upon 
him. In 1858 he delivered the Croonian Lecture of the 
Royal cee when he chose for his subject the “ Theory 
of the Vertebrate Skull.” From 1863 to 1869 he held the 
post of Hunterian Professor at the Royal College of 
Surgeons. In 1862 he was President of the Biological 
Section at the Cambridge meeting of the British Associa- 
tion, and eight years later held the Presidency of the 
Association at the Liverpool meeting. In 1869 and 1870 
he was President of the Geological and Ethnological 
Socicties, and in 1872 was elected Lord Rector of Aber- 
deen University for three years. As might be expected, 
Prof. ltusley held strong and well-defined views on 
the subject of education. He was a man who at all times 
had a keen sense of public duty, and it was this which 
gtbeed him to seck election on the first london School 

Board in 1870. Ill-health compelled him to retire from 
that post in 1872, but during his period of service as 
chairman of the Education Committee he did much to 
mould the scheme of education adopted in the Board 
Schools. 

He was elected Seeretary of the Royal Society in 1873, 
and ten years later was called to the highest honorary 
position which an English scientific man can fill, the 
presidency of that Society. During the absence of the 
late Prof. Sir Wyville Thomson with the Challenger 
expedition, Huxley, in 1875 and 1876, took his place. as 
Professor of Natural Masten in the University of Edin- 
burgh. Vrom 1881 to 1885 he acted as Inspector of 
Salmon Fisheries. [But this and all his other official | 
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from there he was » 


The ship sailed from | 


posts he resigned in 1885, shortly after which he removed 
to Eastbourne. 

In 1892, more than six ycars after his retirement, the 
dignity of Privy Councillor was conferred upon him. 
The Copley Medal of the Royal Society was awarded 
to him in 1888, the Royal Mcdal having been reecived 
by him in 1852; and in December last he reccived the 
Darwin Medal, the two previous recipients being Dr. A. 
R. Wallace and Sir Joseph Hooker. His honorary 


degrees were :—J).C.L. 'Oxford); LL.D. ‘Cambridge, 


Edinburgh, and Dublin); M.D. (Wurzburg ; Ph.D. 
(Breslau). The King of Sweden created him Knight of 


the Polar Star, and he was elected into most foreign 
Societies and Academies of Science of note. He wasa 
Correspondant of the Paris Académie des Sciences 
(Section of Anatomy and Zoology,, and Corresponding 
Member of the St. Petersburg Académie Impériale des 
Sciences, the Akademie der Wissenschaften, of Berlin 
and of Munich, the Svenska Vetenskaps-Akademie, 
Stockholm, the Halle Akademie der Naturforscher, the 
Academies of Natural Sciences of Philadelphia, Boston 
and [Luffalo, the Gdttingen Gessellschaft der Wissen- 
schaften, the Paris Société d’Anthropologie, and the 
Naturforschende Gesscllschaft at Frankfurt-a-M. He 
was Honorary Member of the Royal Irish Academy, the 
Accademia dei Lincei at Rome, the Brussels Académie 
de Médecine, the Institut Egyptien at Alexandria, the 
Batavia Genootschap van Kunsten en Wetenschappen, 
the American Academy of Arts and Sciences, National 
Academy of Sciences, and the Amsterdam Akademie van 
Wetenschappen. He was also Foreign Member of the 
Brussels Académie des Sciences, the Haarlem Maat- 
schappij der Wetenschappen, the Philadelphia Academy 
of Natural Science, and the Societa Itahana delle 


Scienze. 
How far-seeing Huxley was, with regard to our 
present scientific needs, may be gathered from hts 


address when he retired from the presidency of the Royal 
Society. He saw that seicntific hterature would have to: 
be organised before it could be fully utilised. His words 
were : “We are in the case of Tarpeia, who opened the 
gates of the Roman citadel to the Sabines, and was 
crushed under the weight of the reward bestowed upon 
her. Jt has become impossible for any man to keep pace 
with the progress of the whole of any important branch 
of science. It looks as if the scientific, like other 
revolutions, meant to devour its own children : as if the 
growth of science tended to overwhelm its votaries ; as if 
the manof science of the future were condemned to diminish 
into a narrower and narrower spceialist as time goes on. 

It appears to me that the only defence against this ten- 
dency to the degeneration of scientific w orkers, lies in the 
organisation and extension of scientific education, in such 
a manner as to secure breadth of culture without super- 
ficiality ; and on the other hand, depth and precision of 
knowledge without narrowness.” Another point touched 
upon in the same address was the claims of seience to a 
place in all systems of education. “ We have a right,” 
he said, “to claim that science shall be put upon the same 
footing as any other great subject of instruction, that it 
shall have an equal share in the schools, an equal share 
in the recognised qualification for degrees, and in Uni- 
versity honours and rewards. It must be recognised that 
science, as intellectual discipling, is at least as important 


| as literature, and that the scientitic student must no Jonger 


be handicapped by a linguistte (1 will not call it literary) 
burden, the cquivalent of which is not imposed upon his 
classical compeer.” To the expression of such views as 
these we owe the increased attention now given to scien- 
tific instruction in this country, though we have not yet 
reached the impartial stage to which science has a night. 
It may, perhaps, be too carly to fix Huxley's real place 
in Biology. Writing in these columns in 1874. the 
eminent German naturalist, Hacckel. ranked him among 


the nrst zoologists in Enland, taking zoology in its widest 
and fullest signineation, ” When we consider.” he re- 
marked, “the long series of distinguished memoirs with 
which, dur ng the last quarter of a century. Prof. Huxley 
has enriched zoological literature, we tnd that in each of 
the larger divisions of the animal kingdom we are 
indebted to him for moportant discoveries.” From the 
lowest animals he yradually extended his investigation to 
the highest. In the Protozoa, he was the tirst to come 
to satisfactory conclusions concerning the nature of 
Vhalassicallidde and Sphwerozoida ; and by his work on 
~Oceame Hydrozor” he greatly extended the knowledge 
of Zoophytes, dis researches upon members of the 
important group of Tunieata are of great value. and 
many important advances in the morphology of the 
Mollusea and Arthropoda are due to him. — Further, 
Huxley especially studied and advanced the knowledye 
of the comparative anatomy and classification of the 
Vertebrate Tis * Lectures on the Elements of Compara- 
tive Anatomy.” and his numerous monographs on living 
ind cxunct specics, afford abundant evidence of what 
hialovical science owes to him. 

Huxley's place as one who has largely influenced 
modem thought on many questions, 1s acknowledged 
hy allto be a very high one. The profound and truly 
philosophical conceptions which guided him in his 
nquirics, always enabled him to distinguish the essential 
from the unessential. First among the subjects which 
owe their advancement to his support is the theary of 
biological exelution, When, in 1860, it beeame his duty 
as Professor at the Royal School of Mines to give a 
course of leetures to working: men in the Jermyn Street 
Museum of Practical Geology, he selected for his subject 
“Phe Relation of Man to the Lower .\nimals.” The 
questions arising out of this tapi¢ became the subject of 
warm controversy at the mecting of the British Associa- 
uonin that and subsequent years. The lectures were 
published in 1863, under the ttle * Evidence as to Man's 
Place in Nature,” and caxcaed preat interest both in this 
ountry and abroad. In this and in other works he 
wdvanced the principles of the Darwintin theory, and 
worked out many important des clopments. 

To apain quote Haeckel: “ Not only has the Evolution 
Theory recened from Prof. Huxley a complete demon- 
stration of it} immense importance, not only has it been 
largely advanced by his valuable comparative researches, 
but its spread among the peneral public has been largely 
duc to his well-known popular writings. In these he has 
accomplished the difficult task of rendering more fully 
ind clearly intelligihle te an educated public of very 
various ranks. the highest problems of philosophic 
Inology., From the lewest to the highest organisms, 
he has clucidated the connecting Tiuw ‘of development, 
In these several ways he has rendered scicnee a service 
which must ever rank as one of the highest of his many 
and great sqientifie merits.” 

Asa writer of English, Huxley has been unsurpassed in 
our time and veneration. Tle has seta standard in scien- 
utie Titerature, both in clearness of exposinen and in the 
most perfect handling of words, which it behoves his suc- 
cessors to closely follow. Tic atned at: writing clearly, 
and avaided the use of technical language whenever 
possible. As he remarks in the preface to the volume of 
“Collected Lssays cantaning his biologicaland geological 
iddreses 1] have not been one of those fortunate per- 
one whe are able to regard a popular lecture as a mere 
hor daw oanworthy of bempy ranked among the serious 
efforts of philosopher: and who keep their fame as 
seentine hyerophants unsullied by attempts at least, of 
the sneces fal sort = to be understanded of the people. 
On the contrary. | found chat the task of puttny the 
truths learned on the tela, the laboratory and the museum, 
nto dangeage which, without bating a jot ef scientiti 
cecuracy Shall be jenerally mtedlivible, taxed such scien- 
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tific and literary abilities as | possessed to the uttermost ; 
indeed, my expericnce bas furnished me with no better cor- 
rective of the tendency to scholastic pedantry which besets 
all those who are absorbed in pursuits remote from the 
commen ways of men, and become habituated to think 
and speak in the technical dialect of their own little 
world, as if there were no other.” 

This Journal especially loses in him one of its best 
friends. We are now in the second series of fifty volumes, 
and his was the hand that commenced both of them. His 
intreduction to the tifty-first volume will be fresh in the 
minds of our readers, and it justitied the position 
he had occupied since 1859. as the devoted apostle of 
the Darwinian theery. He was, moreover, not only a 
most valued contributor to our columns, but his advice 
on many points has been freely asked, given, and 
followed, during a quarter of a century. 

Huxley’s wonderful kindness to young men is very well 
known. He would discuss subjects with his students, 
and his perfect: gentality put them entirely at their case. 
Always ready to extend a helping hand. he assisted many 
to higher ranges than they could otherwise have attained, 
and by words of encouragement induced ethers to con- 
tinue their ascent. 

The objects which Huxley stated he had in mind from 
the commencement of his scientific career are these : 

“To promote the increase of natural knowledge and to 
forward the application of scientific methods of investi- 
gation to all the problems of life to the best of my ability, 
m the conviction which has grown with my growth and 
strengthened with my strength that there is noalleviation 
for the sutterings of mi inkind except veracity of thought 
and of action, and the resolute facing of the world as it 
is when the garment of make-believe by which pious 
hands have hidden its uplicr features is stripped off. Tt 
is with this intent that | have subordinated any reason- 
able, or unreasonable, ambition far scientific fame, which 
I may have permitted myself to entertain, to other ends ; 
tothe popularisation of science ; to the development and 
organisation of scientitic education ; ta the endless series 
of battles and skirmishes over evolution ; and to unuring 
opposition to that ecclesiastical spirit, that clericalism, 
which in England, as everywhere else. and to whatever 
denomination it may belong, is the deadly enemy of 
science. In striving for the attainment ef these objects, 
| have been but one among many, and | shall be well con- 
tent to be remembered. or even not remembered, as such.” 

How nobly he acted up te his principles we all know ; 
how preatly the pursuit of his objects have benefited in- 
tellectual and material progress, we can only estimate. 

In the preface of the tifth volume of his “Collected 
Kosays,” Dluxley gives a quot: ition from Strauss’s 
“Der alte und der neue Glaube,” which describes so 
exactly the guiding principles of Ins life, that it is difficult 
to believe the lines were written by another hand nearly 
at quarter of a century ago, “* For close upon farty years.” 
wrote Strauss, “| have been writing with one purpose ; 
fram time to time | have fought fer that which seemed to 
me the truth, perhaps sll more, against that whieh | 
have thought error: and in this way | have reached, 
indeed overstepped, the threshold of old age, “There every 
carnest man has to listen to the voice within: ‘Give an 
account of thy stewardship, for thou mayest he no longer 
steward, ‘That have been an unjust steward, my con- 
science does not bear witness, At times blundcring, at 
umes negligent, Heaven knows: but, on the whole, | 
have done that which | felt able and called upon to do; 
and | have done it without looking to the right or to the 
left ; seeking no man’s fay our, fearing no man’s disfaveur.” 

Hursley leaves a wife and seven children = three sons 
and four daughters. “‘Vhey mourn the loss of a loving 
husband and father, and their affliction is shared by all 
whe were fortunate cnough to know him as a friend. Bat 
his loss will not only be felt by these ; it affcets the whole 
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intellectual world. Men will arise who, like him, will 
advance and extend scientific knowledge by research and 
exposition, but rarely will the qualities of the investigator 
and interpreter be combined with a more charming 
personality. 

‘The funeral has been fixed to take place at Marylebone 
Cemetery this afternoon, at 2.30 o’clock. 


MOIS S 


AvionG the honours which Lord Rosebery recommended on 
leaving office, and which the Queen has approved, we notice 
that Dr. Robert Giffen, C.13., whose work in various departments 


NATORE 


of statistical science will be known to our readers, has become , 


K.C.13., and that Prof, J. W. Judd has been appointed C.B. 
Mr. James Blyth, the well-known agriculturist, has received a 
baronetey, Colonel V. 1D. Majendie, C.B., has been promoted 
to K.C.1B., and Captain Lugard has been appointed C. B. 


Tut International Meteorological Committee, at its last 
meeting at Upsala, in August 1894, recommended that an 
International Conference of the same character as that of Munich 
in 1891, should be held at Paris about the middle of September, 
probably September 15, 1896. .\ circular has just been distributed 
among meteoralogists, announcing that M. Mascart has under- 
taken to make the arrangements necessary for the meetings 
of the conference. Mr. R. 11. Scott will be glad to receive, 
at the Meteorological Office, notes on any questions suitable for 
insertion in the programme for the conference. It is proposed 
that the definitive programme shall be prepared before the end 
of the present year 1895, in order ta give meteorologists 
interested in the subjects proposed for discussion, time to 
formulate their views thereon. 


Tue death is announced of Prof. D. Kirkwood, for many 
years Professor of Mathematics in Indiana State University, 
and known for his investigations of the orbits of planets and 
comets. 


AN influential committee has been formed in Paris, to collect 
funds for the erection of a monument to Francis Garnier, the 
explorer. The Treasurer of the Committee is M. J. kKueff, 
43 me Taitbout, Paris. 


Pror. venus has been elected a Correspondant of the Paris 
Academy of Sciences, in the Section of Geometry ; Dr. Nansen 
has been elected a Correspondant of the Section of Geography 
and Navigation, and Dr. Laverana Correspondant of the Section 
of Medicine and Surgery. 


Pror, Witp has formatly announced the resignation of his 


ofice at St. Petersburg as from September 13. Tis future 


established the fact that, like the Phosphorites of Vrance, it is 
completely transitional between the Focene and Miocene. The 
party is now passing north to explore Brown’s Park on the 
eastern base of the Uinta Mountains, an ancient lake basin which 
has been long known but hitherto unexplored for fossils. 


Tue [executive of the Midland Union of Naturalists at their 
annual meeting, held on Monday last at Oxford, awarded to 
Mr. Walter E. Collinge, Assistant-Lecturer in Zoology and 
Comparative Anatomy, Mason College, Birmingham, the 
‘*Darwin Medal” for his recent researches on the cranial 
nerves and sensory canal system of fishes. 


Mk. Grtorce S. Davis, who. since January 1885, has at a 
very heavy loss maintained the ‘Index Medicus,” announces 
he will be obliged to discontinue that very useful publication, 
owing to insuffictent support. [t would hardly be to the credit 
of medical societies, and scientific workers generally. if this 
indispensable monthly index is allowed to come to an end for 
want of something like 4400 2 year. 


THE fortieth annual exhibition of the Royal Photographic 
Society will be inaugurated on Saturday, September 28, by a 
private view. followed in the evening by a conversazione. The 
exhibition will remain open daily (Sundays excepted) from 
September 3o until November 14. Medals will be placed at the 
disposal of judges for the artistic, scientific, and technical excel- 
lence of photographs, lantern slides, and transparencies, and for 
apparatus. The judges for the technical section are Captain W. 
de W. Abney, Mr. Chapman Jones, and Mr. Andrew Pringle. 


As International Exhibition of Ilygiene, organised under the 


‘direction of M. Urouardel, was opened at Paris on Thursday 


last. The exhihits are divided into five groups, referring 
respectively to (1) the hygiene of private houses; (2) city 
hygiene : (3) the prophylactics of zymotic diseases, demography, 
sanitary statistics, &c. ; (4) the hygiene of childhood, including 
alimentary hygiene, questions of clothing, and physical exercises ¢ 
(5) industrial and professional hygiene. 


THE ITeekly Weather Report of the 29th ult. shows that the 
rainfall for the first half of this year is much below the average 


- in all districts except the north-east of England. The deficiency 


residence will be at Zurich, and he requests that papers and | 


hooks hitherto addressed to him at St. Petersburg, should be 
sent to his new address. 


Tue subject of the essays for the Toward Medal of the 
Royal Statistical Society, to be awarded in 1896, with £20 as 
heretofore, js ‘School Uygiene, in its Mental, Moral, and 
Vhysical Aspects.” [Essays should be sent in on or before June 
30, 1896. 


Prov. C. Lioyp Morcan has accepted an invitation to 
deliver four lectures in the Columbia University Biological 
Course next winter. His subject will be “Some Iabits and 
Instincts of Birds.“ Mr. Frank M. Chapman, of the Ainerican 
Museum of Natural Iistory, will also give four lectures upon 
Dirds. from the zoologist’s standpoint. 


Tue American Muscum Expedition of 1895 has already com- 
pleted the exploration of the Uinta basin fossil fauna, and 
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varies from 2°5 inches in the east of Scotland, to § inches in 
the south-west of England, but in the west of Scotland the 
deficiency amounts to 12 inches. Some heavy amounts have, 
however, been measured recently; at Churchstoke, Mont- 
gomery, the abnormally large fall of 4°S3 inches was recorded 
on the 26th ult. 


A FEW days ago, the Lord Mayor of Liverpool, on behalf of 
the Museum Conmmittee of the Corporation (of which Sir 
William B. Forwood is chairman), opened in the Public Museum, 
in presence of a numerous assembly. a large new gallery ex- 
clusively devoted to ethnography. An interesting account of 
the origin and history of the collection, and of the method of 
its arrangement, was given by Dr. 11. ©. Forbes, the Director 
of Museums. The African, Papuan, and New Zealand sections 
are especially rich, while those of Mexico, Peru, and Patagonia 
contain some very rare exhibits of exceptional value. 


Ar the annual general meeting of the Society of Arts, the 
following gentlemen were elected Vice- Presidents :—Sir Edward 
Birkbeck, Mr. B. Francis Cobb, the Ion Sir Charles W. 
Fremantle, Sir Douglas Galton, and Prof. W. C. 
Austen. Yo fill the places vacated by retiring members of 
Council, there were clected, at the same meeting, Sir Steuart 
Colvin Bayley, Major-General Sir Owen Tudor Burne, Mr. KR. 
Brudenell Carter. and Dr. Francis Figar. Sir Frederick 
Bramwell was elected Treasurer of the Socicty. 


Roberts- 


BRO) 


Tue following recent app ointments are announced in Serence. 
To be assistant professors in Johns Hopkins University: Dr. C. 
Lane Poor, astronomy ; Dr. A. S. Chessin, mathematics and 
mechanics; Dr. Simon Flexner, pathology: Dr. Mbert Mann 
to be professor of bielogy in Ohio Wesleyan University. In 
Syracuse University, Dro B.C. (Quereau to be professor of 
geology and mineralogy, and Dr. W. TH. Metzler associate 
professor of mathematics. Mr. M. .\. Mackenzie has been 
appointed professor of mathematics in Trinity University, 
Toronto. The chair of physics in the University of California, 
recently filled by the late Prof. Harold Whiting, has been 
offered to Dr. FV. 


Lewis. 


A NOVEL engineering scheme in the construction of the 
foundation of the retaining wall of the new speedway at High 
Bridge, in New York City, is the freezing of a bed of quicksand 
which impeded the work. A row of 4-Inch pipes have been 
sunk a few feet apart. to the depth of go feet. These pipes are 
capped at the bottom, and insile them are inserte] smaller 
pipes, open at the bottom. Cold air is forced from a condenser 
through the smaller pipes into the larger, and thence returned 
to the condenser. The air is cooled by expansion to a tempera- 
ture of about - 45 C., thus freezing the surrounding mud and 
wet sand, and checking the flow into the excavation, 


Ttiese who have read Prof. Crum Brown's * Robert Boyle ” 
Lecture, reported in our columns (vol. lit, p. 184), will be 
interested to learn that among the * Studies from the Princeton 
Laboratory,” contributed to the current number of the Psych o- 
logical Review, there is a paper on ** Sensations of Rotation,” by 
Mr. Ub. C. Warren. The particular object of this investigation 
Was to determine the relative influence of sight and the internal 
sense of rotation on the subjective estimate of movement. By 
means of a mirror—which could be inserted or removed at will— 
the apparent motion, as given (o sight, could: be reversed. For 
the detailed results the paper itself must be consulted. In 
general they seem, we are told, to favour the view that 
the semicircular canals constitute the organ for the sense of 
rotadion, 


Tite Meteorological Oltice has received from the Central 
Vhysical Observatory of St. Petersburg, copies of a circular 
addressed to various institutions with reference to a proposed 
meteorvlogical exhibit at Nizhny-Novyerod Exhibition in 1896. 
The Central Mhysical Observatory being desirous of making this 
exhibit as complete as possible, and at the same time of making 
known to the Russian public the progress of meteorological 
science in yarious countries, desires to obtain information on any 
of the following points: (1) Number of stadons, of different 
(2) Titles of periodical publications, any of which will 
(3) Summary of practical applications of meteor- 
(4) Copies of 
works containing mean values or references to them, instruction s 
for (aking observations, descriptions of instruments with methods 
of exposure, and charts referring to maritime meteorolopy. 


orders. 
be eshibited. 
ology, with titles of any works on the subject. 


Tut. autumn meeting of the [ron and Steel Institute will be 
held at Birmingham from Tuesday to Vriday, Nupust 20-23. 
The programme will embrace visits to the leading industrial 
establishments in and around Virmingham. The Mayor of 
trnangham will hold a receptian, at the City Council [louse 
and Art Gall-ry, on the evening of .\upust 200° The [arl and 
Ununtess of Warwick will also give a reception at Warwick 
Castle 
“The Vherme chemi try of the Bessemer Process,” by Prof. W, 
N. Ufurtley, PKS. 30° Vhe Tlardening of Steel,” by HM. 
Howe 7 The Mineral Resources of South Staffordshire.” by HH. 
W, Uughes s*! On Teets of Cast bron by We J. Keepand by T. 
1. West; Phe Lotination of Oxide of Tron in Steel,” by ALE. 
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Tucker; ** The Use of Nickel in the Metallurgy of Iron,” by 
HH. A. Wiggin. 

Prov. Kikecm, of the Science College, Tokya, is preparing 
a short life of the late Prof. Cayley, to be accompanied by a 
photograph, for a Japanese popular scientific monthly, viz. the 
“ Poyo Gakugu Zasshi.” 

-\ REMARKABLE system of electric lights on buoys has just 
been completed at the Gedney Channel, off Sandy Hook. This 
channel is only 1000 feet wide, and vessels haye not heretofore 
been able to pass through it by night. The new system, how- 
ever, provides a brilliant thoroughfare, lighted by ten incan- 
descent lights of 100 candle-power each, and each on a buoy, 
about 50 feet long. and rising 12 feet out of water. The cahle 
which conveys the electricity carries the pressure of 1000 volts 
under water, and is six and half miles long, being the longest 
cable in the world carrying a high-pressure current under water, 
and also the only one of its kind ever made. It consists of a 
copper conductor, insulated with gutta-percha, bedded in jute, 
and sheathed with hard drawn copper wire. The machines have 
an output of only 100 volts, but the current flows through a 
step-up converter, back of the switchboard, where itis converted 
into the required voltage, thus being pertuctly safe to operate. 


Tuk. palwontological department of the .\merican Museum 
has recently secured by purchase the entire collection of fossil 
mammals of North America brought together by Prof. Mh. D. 
Cope since 1870. This includes 552 0f Vrof. Cope’s mammahan 
types, besides the unique single skeletons of Phenacodus, 
Hyracotherium and Iyrachyas, and the rich series from all 
formations described and figured in Cope’s Tertiary Vertebrata, 
besides all his unpublished material. This famous collection, 
together with the others which are rapidly coming in from the 
annual western expeditions to the Rocky Mountain region, will 
be arranged in the large new hall upon the geological floor 
of the Museum, which has been designed and cased for the 
purpose. The collections are being prepared for exhibition and 
research as rapidly as possible. 


By the kindness of Mr. R. 11. Scott, we are able to print the 
following information received at the Meteorological Office with 
reference to some recent earthquake disturbances in the Leeward 
Islands. The note was drawn up by Mr. If. Watts, the Govern- 
ment Analytical Chentist at Antigua, and was sent to the Colonial 
Office with two letters on the effects of the earthquake in Barbuda, 
On Monday, May 20, 1895, a long and somewhat severe carth- 
quake shock was felt in Antigua at 4.44 pan. -This shock threw 
down a steel rod 4 inches long and { inch in diameter, in a 
rough earthquake indicator at Skerretts. Slight shocks followed 
at intervals. Twas able to ascertain that there were at least seven 
shocks between 4.4g and $.20 pam. A shock at 6.58 p.m. was 
rather severe, causing one of the Cathedral bells to sound slightly 
and stopping the clock. Slight’ shocks have been esperienced 
almost every day since. Similar shocks are reported from 
Montserrat, Nevis, St. Kitts, and Barbuda. Some injury to 
buildings is reported from Barbuda, but To am unaware of the 
extent of the damage. It is stated that distant: sounds, as of 
explosions, were heard in Barbuda: these appear to have heen 
heard in a northerly direction, Through the courtesy of the 
Telegraph Company, lam informed that these earthquakes have 
not been felt in any islands save those in the groups Antigua, 
Montserrat, Nevis, St. Kitts, Krom this fact, coupled 
with the report of noises heard in Uarbada, | should infer that 
these disturbances are purely local, and in no way related to the 
earthquakes in Europe about the same tine.” 


Jarbuda. 


As claborate investigation on the bacterial contents of 
margarine and margarine-products has been recently made by 
Messrs. Jolles and Winkler. It is satisfactory to find, in view 
of the large quantiGes of inargaring which are placed on the 
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market in one form or another, that it is considerably freer from 
microbes than ordinary butter when the latter is not made with 
Vasteurised cream, Whereas butter contains an average of from 
tO to 20 millions of microbes per grin., margarine-butter yields 
but from 4 to 6 millions ; moreover, whilst in extreme cases as 
many as 47 millions of microhes have been found per grm. 
in butter, margarine can only boast of at most something over 
it millions, Cold appears to act prejudicially on 
margarine microbes than it does on hutter germs ; thus in one 


more 


case a reduction from 64 millions to 230,200 per grm. was 
observed in margarine, whilst a similar exposure never succeeds 
in eliminating more than one-third of those present in butter, 
according to Lafar. It is reassuring to learn that in none of the 
numerous samples examined were pathogenic bacteria <lis- 
covered ; many of the ordinary microbes present were isolated 
and descrihed, and amongst these two were found which the 
authors believe are closely associated with rancid processes which 
oceur in old samples of margarine. To further reduce the 
microbial population of margarine butter, it is suggested that 
only sterile milk and sterile water should be used in its manu- 
facture frony oleo-margarine, which is considerably poorer in 
bacterial life than the finished product. 


IN the years 1891 and 1892, the Norwegian Government fitted 
out a vessel for the purpose of making temperature observations 
round the Lofoden Islands, with the view of tracing the con- 
nection between the habits of the cod and the temperature of the 
water, and the larliament voted a sum of money for the pur- 
chase of thermometers for registering the temperature at various 
depths. We have received from Lieutenant G. Gade, who was 
entrusted with the investigation, a pamphlet entitled ‘‘ Tempera- 
turmaalinger i lofoten,” which contains an interesting account 
of the results obtained. Ile found that at the same places the 
temperature sometimes increased regularly according to the 
depth, while at others there were two distinct strata of water, 
the cold being uppermost. Although the vertical variations of 
temperature may have been considerable, yet he always found 
an increase with depth. The favourite temperature of the cod 
is supposed to be 5° C., and while in January 1892 this was 
found at the surface, in March 1891 it was only found ai a depth 
of 160 metres; the greatest depth at which fishing takes place 
is 200 metres, where 6°-7° C. were recorded nearly constantly 
from January to the middle of April. Lieutenant Gade found 
that when there were two strata of water, one cald (2°-3°C.) 
uppermost, and one warmer (5°-7° C.) below, the cod was 
always found in the warmer stratum ; but, as the fishing takes 
place at depths where the temperature is from 4°-7° C. or more 
(and the depths where these temperatures are found are very 
different), the author considers that the fisherman cannot derive 
practical advantage from temperature observations alone. 


CuoRists, or the doubling of the parts, is by no means a rare 
wecurrence in flowers. In this phenomenon there appear, 
apparently in the place of one floral leaf, especially a stamen, 
two such leaves either collaterally, “e. beside one another, or 
serially, above one another. These pairs of leaves may arise 
either out of a single common primordium, or directly from the 
axis. Up to the publication of a paper on ‘* Das Reductions- 
gesetz der Bhithen,” by Dr. Lad. J. Celakovsky (Stzb. der konigl. 
bohmischan Ges. der Wissenschaften), morphologists agreed 
in regarding chorisis as the division or branching of an originally 
simple leaf. Dr. Celakovsky, however. comes to the following 
conclusiuns, amongst others, after a very complete consideration 
of a large number of instances. Normal chorisis occurs not as 
a division of a single leaf, but rather as a fusion, or at least an 
appreximation of distinct and originally uniformly separated 
leaves. In the ontogeny of the plant this may occur as a 
Imanching or positive chorisis, as he terms it, of a single 
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primordium, but this fact does not afford, according to him, a 
clue to the steps in the phylogenetic development, by which the 
present state has come about ; but he believes, in opposition to 
the hitherto received opinion, that the present condition in 
these flowers was attained by negative chorisis or approximation. 
Normal chorisis is the expression of an incomplete transition 
from a state in which the individual ieaves composing a whorl or 
whorls were more numerous, into one in which they are less 
numerous. I¢ is, in fact, the resultant of two tendencies—one, the 
older, to polymerism, and the other and newer, to oligomerism. 
The reduction so effected is always governed by the law of the 
alternation of the, consecutive leaf-whorls. Dr. Celakovsky’s 
paper is one of great interest, and the discussion as to the 
origin of the various types of andrcecium will no doubt be 
specially useful to those who are interested in the affinities of 
‘the natural orders of dicotyledons and monvcotyledons. 


THE publishers of Avowéedge announce that Dr. Isaac 
Roberts, F.R.S., will shortly continue in that magazine his 
selection of photographs of stars, star-clusters, and nebulx. 
The series is intended to be in continuation of Dr. Roberts’s 
work, ‘‘.A Selection of Photographs of Stars, Star-Clusters, 
and Nebulz,” recently published, and which has contributed 
very largely to the extension of the knowledge of astronomical 
phenomena. 


THE July number of Natural Sctence is devoted to briel 
descriptions of the results of the Chad/lenger Expedition, from 
the points of view of investigations in many branches of know- 
ledge. Each of the contributors, all of whom write with 
authority upon their respective subjects, more or less confines 
himself to answering the question, ‘* How has the Challenger 
Expedition advanced science?” The brief summaries thus 
obtained form a very valuable and compact index to the advances 
in various fields of natural knowledge due to the Expedition. 


THE additions to the Zoolagical Society's Gardens during the 
past week include a Bonnet Monkey (.Macaces sinzcus, 9) from 
India, presented by Mr. John Norbury, Junr. ; a Macaque 
Monkey (Macacus cynomolgus, &) from India, presented by 
Mr. 11. W. Ball; a Dlack-eared Marmoset (Hafale pencillata) 
from South-east Brazil, presented by Mr. If. P. Roberts; a 
Rough Fox (Cavs ri:¢7s) from British Guiana, presented by Dr. 
Irvine kK. Reid; a Grey Ichneumon (Herfestes griseus) from 
India, presented by Lady Champion de Crespigny; seven 
Black Salamanders (Salamandra atra), a Slowworm (dagurs 
fragilis) from Switzerland, presented by the Rev J. W. 
Horsley ; a Burchell’s Zebra (Zysus burchel/i, 6) from South 
Africa, a Common Rhea (XAea amertcana) from South America, 
deposited ; two Black-necked Swans (Cyguus nigricollis) from 
Antarctic America, three Blue Snow Geese (Chew carulescens) 
from Alaska, purchased ; a Thar (Cafra jemlaica, 2), born in 
the Gardens. 


OUR ASTRONOMICAL COLUIMLN. 


VARIABLE STARS.—l)r. Chandler has completed a revised 
supplement to his well-known second catalogue of variable 
stars ; together they furnish a complete list of known variables, 
comprising in all 344 stars. Some little ditheulty has been ex- 
perienced in connection with the southern variables, on account 
of the want of accurate positions and certain identifications in 
some cases. Dr. Chandler especially shows a want of confidence 
in the data relating to the variables discovered photographically 
at the Boyden station of the Harvard College Observatory at 
-\reqnipa, ; but considering the pressing need of a definitive 
nomenclature, and relying on the assurances of Prof. Pickering, 
most of these objects have been included in the catalogue and 
letters assigned to them. 

All the recent observations made by the South African ob- 
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server, Mr. Roberts, have also Leen included in the new éata- 


logue. (Astrenomical Jeurnal, No. 347.) 
THe TEMPERATURE OF THE SUN. -.\ new method of deter- 
mining the temperature of the sun has been emploved by IT. 


Ebert (strophystcald Jonrnal, June). With the aid of data 
supplied by Langley’s investigations, Rubens deduced the law 
that the wave-length of the maximum energy is inversely pro- 
pertional to the square reot of the absolute temperature of the 
radiating body, Experiments on the radiation of blackened 
bodies between absojule temperatures and 108$° indicated 
the relation 


32>" 


373 
ANTE = 128, 


T being the absolute temperature, and A being expressed in 
microns (u= "oot mm.). Tangley has shown that the maximum 
energy of the continuous background of the solar spectrum is 
very nearly at 0°6 gw. and assuming that the incandescent 
particles in the sun which yield the continuous speetrum are 
comparable to a black body as regards their total radiating 
capacity, the application of the above formula gives a tempera- 
ture of about 40,0007 C, The parts of the sun to which this 
temperature applics are stated to belong to the interior regions, 
below the photusphere. 

Dr. Ebert enters into a discussion of the electromagnetic 
nature of the solar radiation, in order to justify the application of 
the formula in the case: f the sun. This leads him incidentally 
to suppose that the continuous background of the solar spectrum 
is mainly due to hydrogen in a strongly compressed state. 


THE ROTATION OF SATURN.—In 1893 Mr, Stanley Witlams 
announced some highly interesting facts with reference to the 
period of rotation of Saturn, as deduced from observations of 
spots on different parts of the surface of the planet (NATURE, 
vol. 1. p. 32). The observations were continued during the 
opposition of 1S$94, and similar striking results have been arrived 
at. (Monthly Notices, vol. We. p. 354). It was again found 
that the spots indicated widely different rotation periods in the 
same latitude, but in different longitudes, as shown in the 


following table: 
Range in fongitude. Mean period, 
h. 


mn. S. 
Ben are 
Dark spots {| 39 139 10 by 57°26 
(17-37 N. |e aes) Iq 44°23 
240° 360... iO ayAGy, 
mig gets | oN ae 
(6 S.-6" N.) 1 169 ECOMNEe 10 12 25°83 


The average rotation periods of the whole equatorial spot 
zone during the four years of observation were as follows; 


h 


- m. ~ ro 
iSOl 10 14 21'S bee Re 
1892 Tsien oe WME ae 
1893 4 ve Rate aC 
1594 es fe) 12 ae 
The extreme difference of tm. 46s. observed since 1r8q1 


“means « very considerable increase in the velocity of motion of 
the surface material, amounting to 66 miles per hour, In 
other words, the great ecquatorial atmospheric current of Saturn 
was flowing 66 niles an hour more quickly in 1894 than it was 
in thor.” 

YVaken as a whole, the observations indicate a more rapid 
rotation of the planet in the equatorial regions than in the 
northern zone of spets, and they appear to establish that there 
are great dificren es of velocity in different longitudes. 

To Prof, Darwin, these results ‘ suggest. a rather wild con- 
deration ” (Ohervat ry, fune) Ve considers it possible that 
vetrons of the planet parallel to the equator may not be circular, 

aod surgests that at might be worth trying to detect systematic 
differ? es between the various cquctortal dianeters by inicro- 
Metre Measurements, 


TENE EVEEZERLOEN (OUP SVHUUESY TELMGIBIESY 
| To may be remem bered that in tSgo, the German Murine Otbser- 
Satary teeter) gone three thousand running lights in use on 
beard ships, and fourd two-thirds of them defective. Further 
tests of the setlilayef llits of Known candle-power were made 
by the German Conmuoiice last’ year, and some of the results 
ebtomed are noted ina leaflet just: div tributed te seamen by the 
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Uls, Weather Bureau. The law of emission for a white light 
is that its vistbility is proportional to the square reot of its. 
candle-power, and the results of the experiments by the Com- 
mittee closely follow the law, the departures being no greater 
than the estimated errors of position of the vessel. The mean 
of a large number of observations gave as the distance at which 
a white light of one candle-power became visible 1°30 miles for 
a dark clear night, and t'00 mile for a miny one. Experiments 
undertaken in America, after the International Maritime Con- 
gress in 1889, gave the following results in very clear weather : 
light of 1 candle-power was plainly visible at 1 nautical mile, 
and one of 3 candte-power at 2 miles. .\ 10 candle-power light 
was visible with an ordinary binocular at 4 miles: one of 29 
candles faintly at 5. and one of 33 candles visible without diffi- 
culty at the same distance. On a second evening, exceptionally 
clear, a white light of 3°2 candle-power could readily be distin- 
guished at 3, one of 5°6 at 4, and one of 1772 at 5 miles. The 
Dutch governmental experiments, conducted at .Amsterdam, 
gave the following results: A light of 1 candle-power was visible 
at I nautical mile: 3°5 al 2. and 16 at § miles. Experiments 
with green lights gave o’So as the distance in miles at which a 
green light of a single candle-power is just visible. The candle- 
power required for a green light to be visible at 1, 2, 3, and 4 
nautical miles was 2,15, 51, and 106, respectively. The Ameri- 
can experiments before referred to give for green light: 3°2 
candle-power fairly visible at 1 mile, and 28°5 clearly at 2 miles, 
these results being, however, from a limited number of experi- 
ments. The German trials were much more numereus. The 
extraordinarily rapid diminution of the visibility of the green light 
with the distance, even in good obsersing weather, and the stilb 
more rapid decrease in rainy weather of a character which will 
but shghtly diminish the intensity of a white Hight. show that it 
is of the utmost importance to select for the glass a shade of 
colour which will interfere with the intensity of the hight as hide 
as possible. The shade recommended is a clear blue-green, 
Vellow-green and grass-green should not be employed. as they 
become indistinguishable from white at a very short distance. 
Vor the red, a considerably ‘sider range is allowable, but a 
coppery-red is said to be the best. 


THE RELATING POWERS OF LARGE 
AND SVALLE THLESCOPTES, S/N a SOME 
Pk NIE HERE NO IEA TOL, 


|? isto be hoped that a definite understanding will soon be 
arrived at regarding the differences between large and small 
telescopes in revealing delicate surface-markings on Mars, Jupiter, 
and Satum.  ‘Vhe subject of relative efficiency was discussed 
ahout ten years ago, and some interesting evidence was evoked 
as to the diflerent forms and sizes of (clescopes, but no settlement 
of the question was possible in the face of the diversity of opinion. 
existing. “The ume seems to have come when the subject may 
he suitably referred to, and the facts considered apart from mere 
prejudice or preference for any kinel or size of instrument. 

The phenomenal results recently claimed for certain small 
telescopes are almost of a character to shake even the faith of 
those disposed to acknowledge their great utility on several 
classes of objects, for our confidence cannot go beyond reason: 
able Hmits. In individual cases a good though small instrument, 
anacute well-trained eye, acting im combination with the best 
atmospheric conditions, will yield surprising results ; but some 
of those Luely published border upon romance, and henceforth it 
would scem that i all the data derived with such means are to be 
absolutely accepted, then large telescopes are grossly incapable 
on certain important objects, and may as well be packed away 
in the lumber rooms of our observatories. 

This is the more surprising when we consider the opinions 
expressed during the discussion which previously took place on 
the same subject. Trof. C. A, Young, who has charge of the 
23-inch refracter at: Princeton, said: ** 1] can almost always see 
with the 23-inch everything 1 see with the 93-inch under the 
same atmospheric conditions, and sce it better if the seeing ts bad 
only a little better, it good immeuscly better.” Other observers 
having the means of comparing large and sinall instruments, side 
by side, furnished similar evidence, except in the case of M. 
Wolf, of Paris, who said: TD have observer a great deal with 
two instruments (both retlectars) of 15°7 and 47°2 inches aperture, 
Thave rarely found any advantage in using the larger one when 
the objcet was sutficiently luminous.” Prof, Asaph Hall, whose 
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valuable work with the 25°S-inch refractor at Washington is so 
well known, once said: ‘* The large telescope does not show 
enough <letail.” The testimony was not, therefore, nnantmously 
in favour of big telescopes. 

More recently the 36-inch at Mount ITamilton has heen 
eulogised for its fine performance. Mr. Keeler, in January 1858, 
said that the minutest details of Saturn’s surface were visible 
with wonderful distinctness with this instrument. The 12-inch 
and 6-inch refractors at the same observatory were found far 
inferior in capacity to the 36-inch. Vrof. Barnard has also 
stated: ‘* Let the conditions be the best for observing, with the 
air steady, and the 36-inch is far ahead of the 12-inch.” The 
same observer has also remarked ; ‘350 is the most useful power 
on Jupiter and Mars, 520 on Saturn.’ For planetary work he 
prefers using the full aperture and low powers. 

We have it on the anthority of most of those who have 
employed both large and small telescopes, and are therefore in 
the best position to speak as to their relative merits, that large 
instruments in good air will reveal more than small ones. The 
observer would in preference use the largest instrument for any 
critical purpose: and this being so, how shall we explain their 
apparent fatlure in regard to planetary details? ITs it that the 
big telescopes show too little, or that the small instruments 
exhibit too much ? 

And here it may be noted that only in exceptional cases do 
we find phenomenal results accruing from the use of small 
apertures. It is not every one who has a telescope of 6 or $ 
inches diameter who can discover the various spots and 
numerous belts on Saturn, or trace the double and often inter- 
lacing canals of Mars. 

During the last few years numerous dark and light spots have 
been detected on the ball of Saturn hy Mr. A. 5. Williams. who 
nsed a 6-inch reflector. These have been distinguished when 
Saturn was nearing conjunction with the sun, and in spite of two 
unfavourable circumstances —namely, the small diameter of the 
planet, and its proximity to the horizon. The spots have been 
seen so distinctly, that the observer has been enabled to describe 
them individually as bright or faint, small or large, round or 
oval, kc. These observations have not, perhaps, been fully 
corroborated, though several observers appear to have glimpsed 
the markings alluded to. When we consider that many hundreds 
of amateurs have been employing their telescopes upon Saturn 
without seeing the spots, the affirmative evidence of a few 
isolated persons can hardly be regarded as conclusive. Ht is a 
fact that, if any new feature on a planet, or an unknown com- 
panion to a star were confidently announced, a few of the many 
observers who looked for it would certainly assert they could see 
1( thongh not really existing. 

Prof. Ilough, with the 14-inch refractor, at Chicago, made 
a series of observations in 1884 and 1885 for the special pur- 
pose of detecting definite markings on Saturn and redetermining 
the rotation period, but he quite failed to get the necessary 
data. Ilis statement was: ‘f The belts on the disc of the 
planct were at times quite conspicuous and very sharply de- 
fined, but we were unable to find any spot or marking by 
which (o observe rotation,” Yet the .Wonthdy Votrces for June 1884 
contain a drawing which gives a numerous array of condensations 
attached to the dark narrow belt bounding the equator on its 
southern side. This drawing was made with an 84-inch re- 
flector, and at about the same period many other observers 
examined the planet with an entirely negative result as far as 
the existence of these condensations was concerned. A drawing 
was published in the /owrna/ of the British Astronomical Asso- 
ciation for July 1894, showing the planet as he appeared on 
March 26 of that year in a 12-inch reflector. .\ numerous 
assemblage of dark belts are shown, and many other observers 
appear to have seen several comparatively narrow belts. Prof. 
Barnard, however, using the 36-inch refractor in re-measuring 
the dimensions of Saturn and his rings in 1894, was led to pay 
some attention to the physical appearance of the planet, and 
significantly remarks: ‘ But one dark narrow belt was seen 
upon the planet. The black and white spots recently reported 
with small telescopes were not seen at any time.” It is certainly 
a remarkable circumstance that the belts and spots, if really 
existing, cannot he seen in the large instrument. Are the 
observers with small apertures suffering from some extraordinary 
hallucination, or must we consider that the brightness of the 
Image in large telescopes and inferior definition are sufficient to 
obliterate very delicate markings? Is the glare sufficiently 
strong to overcome the slight contras:s of tone readily per- 
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ceptible on a fainter mage? Vrof. Holden thus expressed him- 
self in 1891: *‘ There is no doubt that the belts on Saturn are 
often marked and mottled with brighter spots. [ presume that 
such spots would be as easily seen in a small but perfect tele- 
scope as in a larger one. Seeing such faint markings is entirely 
a matter of detecting faint contrasts. and these should be de- 
tected as readily in a smal] instrument as in ours, if not more 
readily, except that the large size of our image helps us.” On 


‘the other hand, Vref. Young has suggested that faint images 


are very encouraging to the imagination, and therefore often a 
source of observational errors, 

Prof. Holden's remarks are tantamount to an admission that 
large instruments are ineffective on planetary details, for what 
are delicate markings but ** faint contrasts”? Yet it would be 
conceived that the 36-inch had proved itself quite capable of 
dealing with such contrasts, for it is stated by Prof. Barnard, 
from observations of Jupiter in September- October 1894: ** The 
red spot is fairly distinct in oudine, though quite pale—a feeble 
red. The following end of the spot is quite dark. There are 
white regions on its surface. The belt south of it seems to be 
in contact with the spot, if it does not actually overlap it 
slightly.” 

The 36-inch is mounted in one of the finest lucalities for celes- 
tial observations, but shows nothing on Saturn but the dark 
narrow helt situated in the midst of the equatorial zone, while 
certain telescopes of small aperture reveal the disc furrowed with 
belts and mottled with spots. Nearly every small telescope 
shows more than one belt upon Saturn, but the delineations 
seldom agree as to the number or latitudes of these belts. We 
ought to expect approximately accordant positions ; but the 
majority of drawings are hurriedly executed and based on rough 
estimations, so that they are often found inconsistent. The dif- 
ferences referred to are not, therefore, proof of the non-existence 
of the objects depicted, for the same disagreements are found 
with reference to well-assured formations. In some cases un- 
doubtedly observers will, perhaps unconsciously, use their 
imaginations, as the desire is always to put in as much detail as 
possible. When mere fancy assists the optical powers, the re- 
sulting drawings are often very pretty and attractive from the 
number and novelty of the features shown. We can fill in any 
number of dark belts and bright zones, beaded with spots of 
various forms and tints, and tone the whole to suit our ideas ; but 
unfortunately such drawings, though pleasing to the eye, have a 
bad influence, since they pervert the troth, and lack that fidelity 
to nature which could, alone, make them really valuable. 

Mr. Williams, the discoverer of the Saturnian spots, has made 
some hundreds of observations of them, and fully cletailed his 
methods and his results in the AZouth/y Votices of the K.A.S., 
liv. p. 297, ef seg. First detecting them in the spring of 1891, 
he has now followed them during five oppositions of Saturn, 
The bright equatorial spots apparently show a period of rotation 
decreasing with the time, for the mean period during 1891 was 
1oh. 14m. 22s., while in 1892 it decreased 44 seconds, in 1893 
43 seconds, and in 1894 15 seconds. The care with which Mr. 
Williams proceeded in his work, and the plan he adopted to 
avoid bias or preconceived ideas, are explained in the paper 
alluded to, and every one reading his description must be fayour- 
ably impressed with it. Jf 4¢s results are fully confirmed, they 
will deserve to he ranked among the best observational feats of 
modern times. ‘To have been the first to discover these delicate 
objects in all their variety, to have traced out their individual 
motions with unwearying persistency year by year, and to have 
employed all the time a very small telescope, must be regarded as 
a remarkable attainment. It is to be hoped that the necessary 
corroboration wil] soon be forthcoming. 

T have myself practically endeavoured to afford this, but 
failed. The spots on Saturn are certainly not visible under 
powers of 252 and 312 on my 10-inch reflector, The power 
of 252 is the eye-lens of a Huyghenian eyepiece, that of 312 is 
one of the ‘tinonocentric micrometer oculars ~ of {-inch cquiva- 
lent foeuy by Steinheil of Munich. The latter has a distinct 
advantage over my Iluyghenian eyepicces. } have sometimes 
used a Barlow lens in combination with it, increasing the power 
to about 450, but do not think any advantage has been gained. 
] have occasionally had impressions of white spots mottling the 
bright equatorial zone of Saturn. and occasionally also of faint 
condensations in the dark belts; butas to seeing these details 
outright, and obtaining their times of transit with all the cer- 
tainty of « definite spot on Jupiter, | have quite failed. 1 am 
induced to believe, from a number of observations dedicated to 
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the purpose, that my suspicions of spots were entirely illusory, 
and that such markings as objective features were invisible to my 
eye with the means employed. On the worst nights 1 could 
casily imagine a mottled aspect of the belts : but with good de- 
finition and a steady image, the tone of the belts and bright 
equator appeared perfectly even and free from noticeable irregu- 
Jaritics. Ina case of this kind the observer has to be severe with 
himself. There is a distinct line of demarcation between what Is 
absolutely seen and what is possibly seen or suspected. An 
object may Le only glimpsed, and yet it is certainly seen, for its 
impressions reach the eye now and then in a form not to be mis- 
taken. But with some objects the experience is different. We 
fancy they are there, but cannot fix them with certainty : ap- 
parently they flit about like an fens fattacs, and are intractable 
to our utmost efforts. Obviously in such a case the observer 
has but one alternative, and that is to regard the objects as 
imaginary. 

Qn Mars, as well as Saturn. small instruments have done 
wonders. It is well knewn that the canals and their duplication 
were discovered by Schiaparelli with a refractor of only $4 inches 
aperture. In 1892, during a favourable presentation of Mars, 
the large American telescopes showed very little either of the 
canals or of their duplication. During the opposition of 1804 
the planet was better placed as regards alutude (but not so near 
to the earth as in 1892), and the results of observations have been 
more satisfactory. Mr. Williams with a 64-inch reflector, and 
Mr. Brenner with a 7-inch refractor, have recovered many of 
the double canals of Schiaparelli, Mr. P. Lowell, with the 18- 
inch refractor at the observatory at Arizona, has also observed 
many remarkable and intricate details of the planet's topography. 
This observer remarks that in regard to the visible markings on 
the inner planets of the solar system up to and including Mars, 
size of instrument is quite secondary to quality of atmosphere. 
We draws the *toases™ on Mars, and a large number of inter- 
lacing lines on the planet, in Popadar Istronomy for April 1895, 
and the pictures are very effective. There are many of us who 
would like te obtain a view of Mars similar to what he has 
depicted. Mr. Lowell notes that with the 1S-inch a power of 
420 was as high as the atmosphere permitted to be used with 
advantage, though drawings were generally made with 370. On 
the 6-inch refractor 270 showed well, the dark and light mark- 
ings being more contrasted than in the darger instrument. —-\s 
affecting the comparative utility of large and small telescopes, 
Mr. Lowell remarks: ‘*.\ Jarge instrument is assumed to be 
necessarily superior toa small one, quite irrespective of what it 
is that is to be observed. Now the fact is that there are two 
quite different classes of celestial phenomena — those dependent 
on quantity of light, and those dependent on quality of definition 
for their visibility, and the two means to these ends go anything 
but hand inhand, For the one, the illumination, the size of the 
instrument is the prime requisite : for the other, the definiuon, 
the atmosphere is the first essential. As an object-lesson in 
this, it is worth noticing that the biggest instruments have not 
always given the best views of Mars. In matters of Martian 
detail it is amply evident from the results that observer, atmo- 
sphicre, instrument, is the order of weight to be given as the factors 
af an observation.” 

Thave referred to this subject without any desire to take up 
the cudgels on behalf of any class of instrument, but it is sugges- 
tive that the large ones will not bear powers commensurate with 
their size on planetary details, “Thus with the 3o-inch at Mount 
Hamilton a power of 350 has been found the most effective on 
Mars: a similar power can be used with advantage on glasses of 
only $ or ro inches diameter. ft is dithcult to understand, 
therefore, where the superiority of hinge instruments comes in, as 
the objectas sufiiciently bright in smail telescopes, and the latter 
bong more easily manipulated and jess affected by atmospheric 
troamors, they obviously possess some distinct advantages. But 
this interestuig: and important question is searcely to be settled 
by mere disetssien of this sort, Tt is only to be settled by 
earch trials of Jarge and small instruments, side hy side, upon 
the plinet Mars, Jupiter, and Saturn. Ef observers having the 
ay plate at command will institute some farther comparisons of 
the hid @ygested, the problem might be virtually solved ina 

bert time.  Kelying: wpen evidence of fragmentary character is 
marcely fir, Tie differences of eyesight and atmosphere come 
Into ply meet promifentl. “The most valuable evidence would 
be that of an observer who used a nmmber of telescopes of 
dittersnt apertures at one and the same station, Vp to the 
sresent Gime uw nest be confessed that small instannents have 
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somewhat the best of the argument; but if the unanimous testi- 
mony of our most trustworthy observers asserted the superiority of 
large telescopes on bright planets, it is hard to see how they could 
he disproved, as they alone have the effective means of judgi 
the question on its merits. W. FL DENNING. 


SCB/ECTINE VISCAL SENS [OMS 
“(IIE activity of the cerebral centres which is independent of 

their common exciting causes. and which is termed 
discharge,” presents indications of the character and loss of 
their function which can be obtained from ne other source. 
Foremost in interest and also in importance are the sensations of 
sight which occur without stimulation of the retina. Of these 
the most important are (wo. (1) Those which occur at the onset 
of epileptic fits, from the “discharge? in the brain influencing 
consciousness, through the visual centre, before loss takes place. 
(2) Those which occur as the precursory symptoms of the 
paroxysmal headaches which, from their one-sided distribution, 
have been called ‘ hemicrania,” *‘megraine” or ** megrim,” 
from the frequent vomiting. ‘* sick headaches,” and, from the 
inhibitory loss of sight, ** blind headaches.” These two classes 
form the subject of the lecture. 

In what part of the brain does the process occur? The 
impulses from the retina reach the cortex of the brain first in 
the extremity of the occipital lobe, where, as Munk first showed, 
the half-fields are represented in strictly local definiteness. The 
left occipital lobe receives the impulses from the left half of each 
retina, produced by the rays of light from the right half of each 
field of vision, So, conversely, with the right occipital lohe, 
Yo each side, impulses proceed from a very minute area around 
the central point of the retina, the fixation point of the field. 
But we cannot conceive that the functional disturbance occurs in 
these centres, for the strict medial division in two halves is 
absolutely ignored by the subjective sensations, Moreover, the 
strange but certain facts of hysterical hemianzsthesia, in which 
there is inhibition of all the sensory centres of one hemisphere, 
present us with remarkable evidence of the higher visual 
function in each hemisphere. ‘This is supported by some cases 
of organic disease, which cause an affection of sight similar to 
that of hysteria, and by more common cases of hemianopia from 
disease of the hemisphere, in which there is a precisely similar 
contraction of the remaining half-felds. The significance of all 
these is that the early conclusions of Ferrier are correct, and 
that, in addition to the lower, occipital half-vision centre, there is 
a higher centre in each hemisphere. situated in the region of the 
angular convolution. ‘This theory of the double visual centres. 
consisting of a combination of the conclusions of Fertier and 
Munk, was first stated by the lecturer In 1885, and has been con- 
firmed by all the facts he has since met with. It is indispensable — 
for the comprehension of morbid functional action, and, indecd, 
for that of notmal vision, but is not yet recognised by phystolo-— 
gists, even as hypothetical. 

The character of the function of this centre, so far as il 
can be discerned from the facts of its loss. are of great import: 
ance for the study of visual sensations. The two higher centres 
seem to be blended into one in function in a manner that Is 
unigne so far as our knowledge extends, If the centre on one 
side is functionless, there is loss af sight in the periphery of both 
visual fields; there is vision in the central third of the eye on the 
same side, and a far smaller central area on the opposite side 
The only conclusion is the startling inference that either higher 
centre can subserve central vision in both eyes, but that  perie 
pheral vision depends on the co-operation of the function of 
both hemispheres, Between the central area for which either 
centre sufiees and the peripheral area for which neither 1s compe 
tent but both are needed, there is an intermediate zone in which 
vision is subserved only by the apposite hemisphere when acting 
alone, ‘Uhis gradation of funetional capacity enables some facts 
of subjective sensations to he comprehended which cannot others 
wise be understood, 

Moreover, the facts suggest that the function of these higher 
centres is quite different from that of the lower ones, and from 
that of other cerebral centres the actian of which we ean study. 
In the lower half-vision centres function is localised, so that 
destruction of part causes absolute loss afa part of the half-field, 
blindness of the corresponding part of the retina, ut partial 
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damage to the higher centre seems to lower the function 
of the whole, as if the function were diffused, and all 
its elements were represented, in varying degrees, in every 
part. This conception is so unfamiliar that it may seem 
inconceivable, and yet it harmonises with many of the facts of 
subjective sensations. Moreover, in a large part of the brain, 
loeal loss of tissue has only the effect of lowering function as a 
whole. It seems to be only where the sensory impulses reach 
the cortex, and motor impulses leave it, that the local distribu- 
tion of function is definite, and limited damage has definite and 
lasting results. 

The spectra perceived before epileptic fits vary widely. They 
may be stars or sparks, spherical luminons bodies, or mere 
flashes of light, white or coloured, still or in movement. Often 
they are more elaborate, distinct visions of faces, persons, objects, 
places. Vhey may be combined with sensations from the other 
special senses, as with hearing and smell. In one case a warn- 
ing, constant for years, began with thumping in the chest ascend- 
ing to the head, where it became a beating sound. Then two 
lights appeared, advancing nearer with a pulsating motion. 
Suddenly these disappeared and were replaced by the figure of 
an old woman in a red cloak, always the same, who offered the 
patient something that had the smell of Tonquin beans, and then 
he lost consciousness. Such warnings may be called psycho- 
visual sensations. The psychical element may be very strong, 
as in one woman whose fits were preceded by a sudden distinet 
vision of I.ondon in ruins, the river Thames emptied to receive 
the rubbish, and she the only survivor of the inhabitants. 

The colours seen are chiefly described as red, green, blue and 
yellow. A yellowish red-like flame is very common. In some 
cases red changes to green, a curious complementary relation, 
when we consider that the sensation is due to a primary process 
in the centre. One obtrusive fact, in these spectra and in those 
of migraine, is the frequency with which colours extend to the 
edge of the field of vision. In one case, each fit was preceded 
by the appearance of a green colour occupying the lower half of 
the field so completely that the patient said he seemed to be in 
a field of grass. 11 is often said that the periphery of the retina 
is not sensitive to colour, and that red and green are seen only in 
the centre. But long ago, Chodin and Landolt showed that 
colour vision extends to the periphery. The peripheral colour 
spectra led the lecturer to make a careful examination of the 
peripheral colour vision, especially in regard to area, to which it 
seems to be related in a greater degree than to illumination. 

Red can be seen up to the margin of the field for white, an 
area in 6 cm. square; green cannot well be discerned within 
5° of the margin, but yellow and }lue can be seen up to the 
margin with 4 cm. square. The fields for each area from °25 to 4 
em. square are concentric with the field for white. 

One fact was ascertained which illustrates the mutual influence 
of the two visual centres. When both eyes are open the two 
fields correspond, except in the outer temporal third of each 
field. ‘lhe nasal half of left field, for instance, extends to 55° 
of the outer horizontal radius of the right field, the end 
of which is at go°. When both eyes are open, not only 
is the perception of colour intensified in the part where the two 
fields overlap, but the intensification goes on to the periphery, 
through the part in which there is no more retinal stimulation 
than when the right eye alone is open. Thus, in this radius, 
red is seen in 2 cm. square at 62° with right eye alone, but 
at 74° if the left eye is also open, although the left field 
does not extend beyond 55. The colour is seen in 4 
em. square at 77° with the right eye only, and at the margin 
of the field only with 6 cm. square, but with both eyes open the 
4 cm. square enables the colour to be seen up to the margin, 
instead of at 77°. There is thus greater sensiliveness in the 
eentres to colour impulses proceeding from the peripheral region, 
where the field is single, if light from the other eye intensifies 
their action a striking instance of their intimate co-operation. 

The motor relations of the epileptic spectrum are instructive 
but too comples for brief description. It is common, in one- 
sided fits, foran object to appear at the edge of the field of vision 
on the side afterwards convulsed, and pass across, to disappear 
at the opposite side. Its appearance, e.g., on the left is followed 
by movement of the head towards it, hy the motor centres of the 
nght hemisphere, but the head then follows the movement of the 
spectrum, hy the action of the centres of the other hemisphere 
(sometimes with a conscious sense of irresistible compulsion), and 
then finally deviates strongly in the first direction, as the con- 
vulsion comes on, usually with loss of consciousness. A sense 
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of vertigo may accompany the deviation. The eyes move before 
the head, and may be absolutely fixed when the head can be 
moved by the will. These phenomena throw instructive light 
on the relations of objective and subjective vertigo. Inhibition 
frequently precedes the epileptic spectra, but is always general. 
never partial, and neither the loss nor the spectruni is ever on 
one side only. 1f they appear on one side, it is only to move 
across the held, apparently as the result of the effect on the visual 
discharge of the associated motor nature of the epileptic process. 

The visual sensations which precede the paroxysmal head- 
aches of migraine differ very much from the warnings of 
epilepsy. Their general character is limited, but their forms are 
extremely varied. One has heen well made known hy the 
careful study of his own sensations by Dr. Hubert Airey, 
published in the Phzlosophical Transactions for 1870, reproduced 
by Dr. Liveing in his classical work on megrim. (Unpublished 
drawings by Dr. Airey, and several other series of drawings 
were exhibited. One curious set was made by a mechanical 
draughtsman who, from sixty to sixty-five years of age, frequently 
experienced visual sensations, similar to those of migraine, as 
isolated symptoms, without headache, and always depicted them 
as objective things, related to his own figure.) In this class of 
spectra, inhibitory loss of sight is almost invariable, but it is 
always partial, never general as in epilepsy, and it bears a 
definite relation to the spectrum. The phenomena are generally 
on one side, but occasionally medial, although never central, and 
they never correspond to one half of the field.! Even loss 
strictly limited to the medial line, as in hemianopia due to 
organic disease, is practically unknown, contrary to the common 
impression. The special feature of the ‘ discharge” is an 
angled line of light, the ‘ zigzag” spectrum, single or repeated, 
sometimes in many, as it were reflected, fading, lines. In 
round or oval form it has been termed the ‘* fortification 
spectrum,” from resemblance to the plan of a fortress devised 
by Vauban. The angled line may be of simple bright light or 
may present colours, red, green, blue, orange, which sometimes 
alternate in successive segments. It often seems made up of a 
multitude of minute brilliant points in rapid movement. When 
a single bright line, it may be banded on each side by a very 
narrow black line. This feature may be observed in the 
‘‘phosphene” produced hy pressure on the eye, even in the 
dark, when it is apparently due to a limiting line of loss of the 
‘essential light of the retina,” but its presence in a central 
spectrum raises the question whether this so-called ‘light of the 
retina” is not of purely central origin. 

The central region is remarkably indisposed to discharge, but 
prone to inhibition. A medical practitioner, a careful observer, 
experienced first a spot of central dimness of sight, which 
enlarged, becoming darker in the centre and ultimately extended 
from top to hottom of the field, oceupying the middle third, 
banded on each side by a double curve. Sometimes, when the 
spot had reached half-way to the top and bottom of the field, 
a bright zigzag line appeared on one side, which extended 
upwards and downwards, as the inhibitory loss increased, 
became brighter, but seemed to restrain the inhibition, which 
extended no further on that side, but was, as it were, reflected 
back and reached almost the extreme edge of the field on the 
other side. This illustrates the occurrence of the discharge 
secondary to inhibition, and limiting it. It is an instance of 


| the way in which all half-field relations are absent in these 


phenomena. The common commencement is for an angled 
sphere, or stellate spectrum, to appear in the middle zone of one 
half of the field, and, expanding, form an oval within which 
vision is partially or completely lost. The edge is often coloured. 
The angles are especially developed towards the outer side of 
the field. Towards the centre of the field the expansion 1s less, 
the angles smaller, and the spectrum breaks. Sometimes one 
limb passes downwards, and the other towards the central point, 
but in the latter the angles gradually cease, and the spectrum 
never reaches the centre-an illustration of the resistance of the 
central region to discharge. In other cases, however, the ends 
of the broken oval may passinto the other half of the field, one 
on each side of the central point, enclosing this between them. 
When they reach the middle zone on the other side, a second 
star, like that from which the spectrum originated, may suddenly 
appear for a short time as a terminal feature. “These character- 
istics show how remarkable must be the relation of the centres 
in which their cause occurs. 


1 By “field “ is meant the area included by the boundary of the conjoined 
fields of both eyes, to which alone the central phenomena scem related. 
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An angled spectrum of curved course may also develop by pro- 
gression through the middle zone, beginning below, and attaining 
its chief development in the upper half of that side. passing only 
a hitde way beyond the middle line above. In one case this 
was preceded by a transient angled star near the point of com- 
mencement, and its early stage was accompanied by inhibitory 
loss at the margin of the field. outside the region in which the 
discharge commenced. 

Although discharge never occurs at the central point. it 
may occur around it, as a circular zigzag, surrounding a round 
abject looked at van instructive example of the fact that the 
discharge may be related to the central effect of actual retinal 
stimulation, Analogous to this ‘* pericentral” spectrum, is one 
that takes the form of an arch above the central region, which 
may separate into two parts at the middle line. .\s an instance 
of the strong tendency there is to regard the spectrum as an 
objective thing, a member of the medical profession, when asked 
te draw that which he saw. sent a drawing of his cye surmounted 
by an angled corona. These forms again indicate disturbance 
in centres in Which there is no half-feld representation, Besides 
ether forms. an angled spectrum somctimes appears near the 
outer temporal edge of the field, and extends outwards for a 
short distance and then curves downwards, never upwards. Such 
« peripheral spectrum always seems to the subject to begin at 
the extreme edge of the field and extend outside it. In one case 
it was drawn asattached to the junction of the upper and lower 
eyelids. 

It cannot he doulted that, by the study of these subjective 
symptonis, much will ultimately be learned regarding the function 
anl mode of action of the cerebral visual centres. Whatever 
the drawbacks to observation through the consciousness of 
another person, knowledge can be gained in no other way of the 
action of the higher centres of the brain, and the time ninst 
cone when the physivlogical knowledge which can be gained 
only through the effects of disease and the disturbance of func- 
donal derangement, will receive more attention. The facts of 
these spectra. when studicdin their detail, compel the conclusion 
that they occ incentres in which function is related to the con- 
joint fields, and in these to a central and a peripheral region and 
tea medial zone between the two: that the chief relations are 
central and peripheral; that outside the central region there is a 
one-sided relation, but that there is no distributian of function 
at all corresponding to the division of the fields at the medial 
line. The dominant relation is concentric, and the indications 
afforded hy the absolute one-sided loss caused by destruction of 
une occipital lobe, has no reflecuon, posidive or negative, in 
these rewilts of spontaneous central activity. 


THGH-LEVEL METEOROLOGICAL STATIONS) 


Qs! of the greatest drawbacks to a full understanding of 

metcorological phenomena is that the observations on 
which we base our knowledge are genenuly made close to the 
ground in the most restricted air-stratum : whereas the general 
atmospheric mevements, both in velocity and direction, are 
much nexhfhed in the lower stata, and the air surrounding and 
in conte with the earth ditlers greatly both in temperature 
and humidity fre the free air, “Phe more strongly agitated 
upper strata react on the lower in many ways, and a knowledge 
af the movement of the moderately high atmosphere layers is 
of great importance for the theory of the general circulation of 
the atmosphere, and practically tor our weather forecasts, since 
the forces which develop storms have their origin and sphere of 
action within two or three miles of the carth, 

If the atmosphere were only in cemplete equilibrium, then 
the few arregular observations, as regards Gime and place, which 
have been made in balloons, would give some data on which 
t les® general laws: but, in the actual condition of con- 
Uewal poerements and changes in the atmosphere, Us can 

ser etheccand the continuous observations required of all 
te clemens. at all seasons and in idl weathers, can only be 


wade oof ine ntams, even though the conditions there only 
appre onat te those of the free ain In this way observations 
on mentor complete those of the usted low level stations. 

When thesarth s turfaee rises in phiteauy, the advantage of 
elevwecen aoc the sea thatis tosay, the immerston in the 
upper trary is abueet enturely newtraliscd, beeamse stil ou 
Wetrumets ore pleeed an war nesses which are attected by 
, ty Lan) oper, y Mr bower oe Rete read be fore the 
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contact with the earth, For this reason meteorological obs 
vatories should be located on high and isolated peaks. ‘The 
erection of such stations and the discussion of their observations 
during the last fifteen years have contributed largely to the rapid 
progress of the science of meteorology, 

The chief first order stations (thase pos 
instruments, or where observations are mm: 
scale) which are located on mountain 
countries, will now be brietly described. 

The first suniuit station in the world was that established in 
1870. jemtly by the U.S. Signal Sersice and Prof. J. 11. 
Huntington, on Mount Washington, N.EL.. 6280 ft. ahoye the 
sea. Probably nowhere else in the world has such severe 
weather been cxperienced, the lowest temperature being here 
often accompanied by the highest winds, unlike the calms which 
prevail with imtense cold at low levels. For instance, in 
February 1886, with a temperature of 50 degrees below zero, a 
wind velocity of 184 miles an hour was recerded on Mount 
Washington. The Government meteorological station on Mike's 
Peak. at an elevation of 14,134 ft.. was for many years the 
highest in the world. Now both these stations are closed, 
so that there seem to be actually in the United States but two 
summit stations where meteorological observations are made 
throughout the year, viz: The Lick (ibservatory, on Mount 
Hamilton, California primarily astronomical and the Blue Lill 
Meteorological Observatory in Massachusetts, situated at a very 
moderate elevation, Prof, S. 2. Langley’s important researches 
on the nature and amount of solar heat received by the earth 
were carried on in 1881 upon Mount Whitney, the summit of 
which ir 14,500 ft. above the sea. 

tis due to an American institution that the highest meteoro- 
logical station in the world is now in Peru, where the Harvard 
College Observatory, several years ago, established an outpost at 
Arequipa. In 1893, Prof. Bailey succeeded in placing sclf- 
recording instruments on the summit of the neighbouring 
volcano of 1 Misti, 19,300 fl. high, when a former station on 
the side of Mount Chachani, near the snow-line, at an elevation of 
10,650 feet, was abandoned. LC is impossible for persons to 
remam at these stations, so they were provided with automatic 
instruments which should give a continuous record of the chief 
meteorological elements during two weeks. Several times a 
month one of the Observatory staff climbs the mountain in 
order to wind the clocks and change the register sheets, at the 
sume ume making a check reading of standard instruments, 
Breaks in the record occur, owing to unforeseen stoppage of the 
instruments, or inability to make the ascent at the appointed 
time. 

France stands unrivalled in her superb chain of summit 
stations on the Pay de Dome (48oo ft.) in Auvergne, on the 
lic du Midi (9440 ft.) in the Hyrenees, on the Mont Ventoux 
(0250 fi.) in Provence, and on the .Aigonal (5150 ft.) in the 
Cevennes, whose constriction has cost the national and pro- 
vincial Governments hundreds of thousands of dollars and 
years of time. They are generally defective in having no co 
operating base stations, and their observations have not been 
published in detail. In 1890, M. Vallot, a devoted Alpinist 
and meteorologist, established several stations on and near Mont 
Blane, from which records have been obtained exch summer 
since. ‘The bighest of these stations, at the Rochers des Bosses, 
14.320 ft., is provided with many  self-recording instruments 
operating two weeks without attention, whielt are looked after 
by the owner or his guides each week or (wo during the summer. 
The Observatory of M. Janssen, sunk in the snow on the very 
top of Mount Blane, 1460 ft, higher, is not yet in epemtion, 
hut a meteurograph has been made for it in Paris, which will cone 
(nuausly record all the meteorulogical elements during 4 
period of three months without attention, A similar instrument 
is bemg constructed at Blue PUI, by Mr. Fergusson, for Prof. 
Hickering’s station on 1) Mistt. 

Ou the Kifel Tower in Paris are instruments 980 fl. above 
the ground, which gave more nearly the conditions prevailing im 
the free air than do any others permanently at this clevation, 
They record at the Central Meteorological Office, a quarter of a 
mile distant, side hy side with similar instruments expesed near 
the ground. 

Among the German and Austrian stations, that on_ the 
Sonublick, a peak of the Austrian Alps, 10,170 fl. high, and the 
highest permanently oecupied observatery in’ Europe: stands 
pre-eminent, having furnished very valuable resalts under Dr. 
tiann’s direetion. 


ssing self-recording 
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Switzerland, which since 1873 had maintained stations in 
mountain passes, &c., has now on the Santis (S200 ft.) in the 
canton of Appenzell, one of the best located and equipped 
summit stations in the world; and in Italy an observatory on 
Monte Cimone (7100 ft.) in the .Apennines, near Lucea, has 
recently been completed. 

On Ben Nevis, the highest mountain in Great Britain (4400 
fi.). there is a remarkable station where during ten years an 
unbroken series of hourly observations has been maintained. 
There is a base station at sea-level, and the advantageous situa- 
tion on the west coast of Scotland renders the results of the 
observations, which have been discussed by Dr. Buchan, of 
great value. 

it is impossible to even enumerate all that has heen gained 
from these high-level observations, but the chief results attained, 
or still sought, may be thus summarised: Determination of 
normal decrease of temperature and humidity with elevation ; 
abnormal changes with elevation in cyclones (or areas of low 
pressure near the ground) and in anti-cyclones (or areas of high 
pressure near the ground) ; height to which these cyclones and 
anti-cyclones persist, and the circulation of the air around each 
at various levels. 


"NIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Oxrorp.—At the Encaenia, or Commemoration of Oxford 
Founders, held on June 26, the honorary degree of 1).C.1.. was 
conferred upon Sir W. 11. Flower, Prof. Michael Foster, M. 
idward Naville, the distinguished Swiss Egyptologist, and Sir 
A. W. Franks, President of the Society of Antiquaries. 


Sir J. E. Gorst has succeeded Mr. Acland as Vice-President 
of the Council for Education. 


Mr. Hirpert ILaxncock, Mathematical and Physics master 
in Bancroft’s School, Woodford, London, has just been 
appointed to the headmastership of the Ilipperholme Grammar 
School, an important science centre lor the North of England. 


Ata Convocation of Durham University on Tuesday, June 25, 
the Sub-Warden announced that the new Charter had been 
received by which power is given to the University to confer 
degrees upon women in all faculties except Divinity. Among a 
large number of degrees conferred was that of Bachelor of 
Science on Miss Ela Mary Bryant, Durham College of Science, 
Newcastle. 


Ix consequence of the shortly ensving General Election, the 
annual meeting of the National Association for the Promotion 
of Technical and Secondary Education, and the Conference of 
representatives of Technical Education Committees, which had 
been arranged to take place in London on July 11, have been 
postponed. 


ON Thursday last a very successful and numerously attended 
conversazione was held at University College, London. The 
guests were received on the grand staircase hy the President (Sir 
John Vrichsen, Bart., F.K.S.) and Deans of Iaculties. The 
various scientific departments of the College were thrown open, 
and many interesting exhibits contributed to the success of the 
evening. Among the latter were included the spectra of argon 
and helium, various electrical and physical experiments, living 
seaweeds and marine animals, new models of dividing nuclei, &c. 


Tne University of london has conferred the degree of Doctor 
of Science, without examination, on Mr. Th. Groome, Professor 
of Natural History at the Royal Agricultural College, Cirencester, 
in recognition of the merits of his original researches and 
published papers. 


Tur Berlin correspondent of the Lancet writes as follows :— 
“The publication of a rumour that the authorities intend to 
abelish the University of Jena, has caused a stir in the scientific 
world, the university being one of the oldest in Germany, and 
having often occupied a leading position. Financial reasons are 
said to have induced the authorities to arrive at this decision. 
The constitution of the University of Jena is somewhat peculiar. 
It is not under the jurisdiction of a single State, but belongs 
Jeinly to four States of Thuringia, viz., Saxe-Weimar, Meiningen, 
Coburg, and Altenburg. The Governments of those small 
Slates entirely control the affairs of the university. If, for in- 
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stance, a new professor is to be appointed they must all consent 
to his nomination. To put a stop to the further propagation of 
this rumour, the official journals of the four united (;overnments 
declare that the continued existence of this venerable university 
is assured both by public grants and by large donations recently 
made by old pupils and others. This communication has been 
received with general satisfaction, particularly in the town of 
Jena itself, which is entirely dependent upon the university.” 


SCI NATE SUE MIGUES, 


The Mathematical Gazette, No. 5 (May 1895).—This number 
opens with a paper read by Dr. C. Taylorat the annual meeting of 
the A.I.G.T. in January last, of which the title is ‘* The Syllabus 
of Geometrical Conics.” In it the writer passes in review what 
he has done in the subject since his first contribution to the 
Messenger in 1862. Amongst other reasons for writing at this 
date. Dr. Taylor states: ‘*] have, a» 1] think, arrived at some- 
thing like finality in my own view of the way in which the sub- 
It is on this ground that we com- 
mend the author's paper to persons interested in the teaching 
of geometrical conics. They will derive profit from it. The 
second of the mathematical worthies noticed by Mr. lleppel is 
John Dee, noteworthy from his contributions to Billingsley’s 
translation of Euclid. The notes, solutions of Gazette questions, 
solutions of examination questions, and questions for solution, 
which are all very useful for the readers addressed, are, with 
the enlarged form of the journal, greatly increased in number 
and variety. Several recent text-books are also the subject of 
judicious and discriminating criticism. The Gazeffe should 


' certainly have a successful career. 


American Journal of Mathematics, vol. xvii, No. 3.—On irra- 
tional covariants of certain binary forms, by E. Study, discusses 
the most importanc covariants of binary cubics and quartics and 
of some other special binary forms. After paying tribute to the 
methods of Cayley and Clebsch, the author gives his reasons for 
working the whole subject over again. By means of a carefully 
chosen system of notation, he presents his results, as he believes, 
in a form that will be useful to those who have to deal with the 
numerous applications of the binary quantics of the lowest 
orders. In some detail (pp. 185-215) he examines the cubic, 
and the quartic and octahedron, and points out several small 
numerical errors in previously obtained results. The same 
writer contributes an article on the connection between binary 
quartics and elliptic functions. This is an application of the 
theory developed in the previous article to elliptic functions. In 
it he compares the relations among the rational and irrational 
covatiants of a quartic with the identities among the four theta- 
functions; by this means a new light is thrown upon the 
familiar formule, and at the same time a number of new results 
are derived, which make the theory in question, the author 
states, in a certain sense complete. Stress is laid upon the fact 
that all the results are obtained by means of actual cadculations, 
and that no use is made of the method of indeterminate 
coefficients. —Semi-comhinants as concomitants of aftiiliants, by 
11. S. White, opens up a new path apparently (pp. 234-265) : 
**T consider all ground forms that are included in the con- 
junctive of the system, and those of them that satisfy invariant 
equations of suitable order, linear in their coetficients, I 
designate as affidiant ground forms.” The paper shows that not 
only is every semi-combinant ground form an afiliant, but also 
every affiliant ground form is a semi-combinant. Three short 
notes follow, viz. : Simplification of Gaupss’s third proof that 
every algebraic equation has a root, by M. Bocher, a note read 
before the American Mathematical Society (¢ NATURE, p. 189): 
note sur les lignes cycloiales, by R. de Saussure ; and note 
on lines of curvature, by T. 11. Tahaferro. 


SOCIETIES AND ACADESTES, 
T.ONDON, 


Royal Society, April 25.—‘‘ deokanthera Schimpert: 
Natural Ulistory, Chemistry, and Pharmacology.” By Trof. 
Thomas Rk. Fraser, F.R.S.. and Dr. Joseph Tilhe. : 

Specimens of the wood from which the Wa Nyika, Wa 
Gyniama and Wa Nyika arrow-poison is prepared have been 
examined by us and referred to the genus -feokan/hera, and 
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leaves, Howers, and fruit, each taken from the same individual 
tree, having also been sent to us, we have been enabled to deter- 
mine that the wood of the species Avokanthera Schim pert, Benth, 
and Hook. (Carrssa Schimpert, A.DC.). is used by the Wa 
Nyika and other tribes inhabiting the coast regions near 
Mombasa in preparing their arrow-pvisons. 

The arrow-poisons of these tribes usually contains a crystalline 
glucosidal active principle, which. in its chemical properties and 
pharmacological action, is identical with the active principle also 
Separated by us from the woud of deokanthera Schimpert. 

The complete recognition of the species of sfcokanthera is of 
primary importance, because several supplies of the wood of 
unidentitied species of Acokanthera sent to us from East Equa- 
torial Africa yielded only a glucosidal active principle which was 
amorphous. 

The characters of the crystalline active principle which we have 
separated from the wood of the fully identified species, feokan- 
thera Schimpert, Benth. and Hook., agree with those of the 
crystalline active principle ouahain, separated by Arnaud from 
the wood of the unidentified species of Acokanthera, provisionally 
named Oxasao, obtained from North Somaliland, and also from 
the seeds of an unidentified species of Strophanthus, obtained 
from West .\Mfrica. .\s, however, the name ouabain is used for 
three quite different substances, two of which are amorphous, we 
would suggest that, in accordance with a usual custom, the 
erystalline active principle of lcohanthera Schimperr should be 
named acokantherin, and not ouabain. 

The work accomplished by Arnott and by Maines in 1853, by 
Ringer in 1S8So, by Rechebraune and Araud in 1SS1, 
Laborde in 1887. by Langlois and Varigny, by Gley and 
Kondeau, and by Gley in 1888, by Sailer in 1891, by Vaschkis 
in 1892, and by Lewin in 1893, has been more fully described in 
this paper than in our preliminary notice of March 23, 1893. 

A detailed examination of the pharmacological actien of 
acokantherin has not led to the discovery of any important 
qualitative differences between its action and that of Strophanthus 
At pitus and of its active principle strophanthin, which was 
described by one of us in 1870, in 1872, and in 1890. .\s, how- 
ever, a special interest must be atached to the effects upon the 
circulation, the experiments upon the heart, blood-vessels, and 
blood-pressure are described with more detail than those upon 
other systems, 

The predominant action of acokantherin is that exerted upon 
striped muscle, and, because of this action, with possibly an 
action upon the intrinsic eardiv-motor ganglia, the chief effect is 
produced upon the heart, while the influence exerted upon the 
cardio-respiratory centres in the medulla is relatively slight or 
sccondary. 

May 30. ‘On the Effect of Vressure of the Surrounding 
Gas on the Temperature of the Crater of an Electric Are Light. 
Preliminary Nates of Observations made at Daramona, Strecte, 
Co. Westmeath.” By W. 1. Wilson, 

Of late years it has often been assumed that the temperature of 
the crater forming the positive pole of the electric arc is that of 
the boiling of carbon, Vhe most modern determinations give 
this point as about 3300 3500 C. 

Solar physicists have thought that the photosphere of the sun 
consists of a layer of clouds formed of particles ef solid carbon. 
Ns the temperature of these clouds is certainly not below 
Sooo (., itseems very difficult to explain how carbon can be 
boiling in the are at 3500 and yet remain in the solid form in 
the sonat S000. Pressure in the solar atmosphere seemed to 
he the most likely cause of this, and yet, from other physical 
reosons, this scemed not probable. 

In order to investigate whether increased pressure in the gas 
errounding an clectric are would raise the temperature of 
the crater, the author used a strong cast-iron box in the 
mfenorat which an electric are light could be maintained. \t 


the fide of the box was inserted a glass lens. by which an image 
efth crater was formed at a distance of So cm. When this 
intwe wal allowed to kdl on theaperture of a Boys radio-micro- 


wWever, the deflections of this instrument showed any variations in 
the rachation from the crater. The author then deserilies the 
eyeriments made with this apparatus, and shows that by 
iairewing the presure of the gas in the box the tempcrature of 
the crater is constd¢ rally lowered intead of being raised, and he 
conchides that these experinients scem to show that the tem- 
penitiire of the crater, Hhe that of a filament in an incandescent 
lamp, depends on how much it is cooled by the surrounding 
Atreapherc, and net on its being the temperature at which the 
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vapour of carbon has the same pressure as the surrounding 
atmosphere. That carbon volatilises in some form at compara- 
tively low temperatures seems likely, from the way in which the 
carbon of incandescent Jamp filaments is transferred to the glass, 
The pressure of the vapour of carbon in the are may consequently 
be very small, and further tt would seem that the supposition of 
high pressures in the solar photosphere, which has been referred 
to in the beginning of this paper, is not borne out by these 
experiments, and that carbon may exist there in the solid form 
at very high temperatures although the pressures are compara- 
tively low. 


—¥urther Observations on the Organisation of 
Part 3. Zawtnodendron 
Vai si aK!| 


June 13. 
the Fossil l’lants of the Coal Measures. 
and /feterangtum.” By W. C. Williamson, 
D, H. Scott, PRS. ' 

The authors sum up their conclusions as follows :— 

The vegetative organs of these genera show a remarkable com- 
hination of fern-like and cycadean characters, The leaves of 
faginodendron, which are now well known, are so like fern- 
leaves, not only in form and venation but in minute structure, 
that if they stood alone they would, without hesitation, be 
referred to Filices. Although many leaves simulate those of 
ferns in external characters (Stangerta, Thaltetrum, &c.), none 
are known which at the same time show the characteristic 
anatomy of fern-leaves. Tlence we are led to attach great 
weight to the characters of the Ayetnodendron foliage. That of 
Heterangium, though less well preserved, was evidently of the 
same type. 

In ffeterangium the primary structure of the stem is much 
like that of a monostelic fern such as Géeicheata, bur the leaf. 
trace bundles closely resemble the foliar bundles of a Cycad. 

In Lygruedendron the whole structure of the stem suggests a 
Cycad, but with the remarkable peculiarity that the bundles 
here have the structure which in Cycadew isusually (though not 
always) limited to those of the leaf. The cycadean characters 
are too marked to be accidental, though the general anatomy of 
fyginodendron is not inconsistent with a close relationship to 
ferns, for in Osmamda we have a monostelic fern, with a large 
pith, collateral bundles in the stem, and concentric ones in the 
leaf. The mere occurrence of secondary growth in a fern-lke 
plant is not surprising, considering that it takes place in 
Kotrychium and Heluinthostachys at the present day, 

In various respects Lygruedendron and LHeterangiion have 


points in common with Gleicheniacer, Osmundacer, Marat: 
tiacux, Ophioglossex, and Cycadexw, The view ‘of their 
affinities, which we suggest, is that they are derivatives ef an 


ancient generalised race of ferns, from which they have already 
diverged considerably in the cycadean direction. Of the two 
genera, Zelerangium appears to be geologically the more 
ancient, and certainly stiunds nearer to the filicinean stock. 
/yginodendron, while retaiming conspicuous fern-like characters, 
has advanced much further on cycadean lines, “This view by no 
means involves the improbable assumption that these plants were 
the actual ancestors of existing Cycadex. low far their 
divergence from the fern stock had proceeded cannot he 
determined until we are acquainted with their organs of te: 
production. 

The existence of a fossil group on the berder land of ferns and 

Cycads seems now to be well established. Count Solms- Laubach 
jaces his /refepfrtys in this position, which is probably shared 
i WVyeloxyJon and Porerjydow. Messrs. Bertrand and Renault 
have indeed endeavoured to derive the last-named genus from 
Lycopodiaces:, and have extended the same view to Agygrne- 
dondron and Heterangtion, In the latter casen their theory is 
completely negutived by the organisation of the leaves, and by 
many structural details. 

The relation of the genera which we have deseribed to those 
ancient gymnosperms, the Cordattere, will form one of the most 
interesting pakcobotanical problems of the future. 

The paper is ilustrated by micro-photographs and by camera: 
lucida drawings. 


Geological Soctety, June 19, Dr. Ifenry Woodward, 
BARS., resident, in the chair. On the occurrence of radio- 
Jaria in chalk, by W. [lilland A. J. Jukes- Browne, ‘The authors 
noticed the rarity of records of Cretaceous radiolaria, ond 
alluded to those which have been made, including those by Rust 
and Sollas. They recently discovered spherical bodies resem 
hling in form and general appearance certain calcihed and par 
tially destroyed radiolarian tests from some of the Barbadian 
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rocks ; microscopic examination of these proved that many of 
them, at any rate, are radiolaria. The bodies occur in the nodules 
of the lower beds of the Melbourn rock at Melbourn, Royston, 
near Hitchin, Leagrave, near Luton, Pitstone and Tring, Wat- 
lington, the Richmond boring, the lower part of the “Grit Bed “ at 
Dover, Sutton Waldron and Burcombe (Dorset), and in a nodular 
chalk which may be considered as the equivalent of the Melbourn 
rock from Bindon Cliffs, near Axmouth, Devon. Similar organisms 
have recently been found in the chalk marl of Lincolnshire, Vork- 
shire, and Norfolk, but have not been noticed in any other parts 
of the chalk. It was suggested that they occurred in many por- 
tions of the chalk-ooze, but were usually rapidly and completely 
dissolved, and contributed to that solution of silica which fur- 
nished the substance of flint-nodules ; and the authors concluded 
that the preservation of traces of the radiolaria in the nodules of 
the Melbourn rock was due to some specially favourable con- 
ditions. A description of the changes undergone by Barbadian 
radiolaria was given to illustrate the instability of radiolarian 
tests. All stages were traceable, from the perfect siliceous test 
toa structureless ball or disc filled with calcareous matter, or a 
mere patch of clear crystalline material. A description of forms 
recognised in the nodules of the Melbourn rock was given.— 
The crush-conglomerates of the Isle of Man, by G. W. 
Lamplugh, with an appendix by W. W. Watts. The Skiddaw 
slates of the Isle of Man have everywhere undergone intense 
shearing, and on the north-west side of the main stratigraphical 
axis actual disruption of the bedding with the resultant formation 
of breccia or crush-conglomerate on a large scale has taken place. 
This structure attains its widest development on the north side ot 
the central valley, though it is noted on a more limited scale in a 
few localities farther south, The sections descrihed showed the 
gradual smashing into fragments of highly contorted strata until 
cyery trace of the original bedding is lost, and a ‘‘ crush-con- 
glomerate” with lenticular and partly rounded inclusions is 
formed. The rocks described in Mr. Watts’s appendix were 
grouped in four classes. Firstly, the grits and slates which had 
been crushed but had not been converted into crush-conglomer- 
ates; secondly, the crush-conglomerates themselves, and the 
fragments which they contain ; thirdly, the dykes of decomposed 
dolerite (greenstone) and fresh later dolerite which penetrate the 
conglomerate ; fourthly, a portion of the crush-conglomerate 
metamorphosed by these intrusions. The chief point of interest 
was brought out by the examination of the fragments in the con- 
glomerate. All stages of crushing could be traced, until the 
grit-fragments had a structure which wasa mere miniature of the 
crush-conglomerate itself; that is to say, ifthe crush-conglomerate 
he regarded as made of ‘ fragments” of hard rocks enclosed in 
crushed **matrix ” of soft rocks, a host of intermediate varieties 
with varying resistances will occur.—The chalky clay of the 
Fenland and its borders ; its constitution, origin, distribution, 
and age, by Sir Henry 1. Howorth, M.1., F.R.S. The dis- 
tribution Of the clay (so often termed chalky do«l/der clay) was 
noticed. The paucity of foreign stones was noted as compared 
swith natives, and the similarity of the matrix of the chalky clay 
to the material of the older deposits of the neighbourhood. The 
author maintained that the contents of the clay indicate move- 
ment of material from west to cast in some places, as shown by 
Jurassic fossils in the East Anglian chalky clay, and from east to 
west in others : in fact, that movement took place in sporadic 
lines diverging fron: the Wash and the Fens. He appealed to 
the amount of disintegration that had taken place to furnish 
the material for the clay, the shape of the stones in the clay, and 
the distribution of the clay itself, as evidence against the action 
of land-ice or iccbergs, and maintained that there was no evi- 
dence of submergence at the time the clay was formed ; and 
criliciser! the attempts made to explain the formation of the clay 
hy water produced by the melting of ice.—On the occurrence of 
Sfrroréis-limestone and thin coals in the so-called Permian 
tocks of Wyre Forest: with considerations as to the systematic 
position of the * Permians™ of Salopian type, by T. Crosbee 
Cantrill, In South Staffordshire a thick series of red rocks— 
the so-called Lower Permian—overlies the ordinary yellow and 
grey coal measures, and underlies the Triassic rocks. They con- 
sist of sandstones, marls, calcareous conglomerates, and breccias, 
having a general red or purplish-red colour, Sinkings have 
shown that these red rocks must be regarded as of Upper Coal 
Measure age, because their included fossils have an Upper Coal 
Measure fireées, ‘The rocks contain bands of limestone charac- 
terised by the presence of Sprvordis pusellus ¢ those parts of the 
series which have not yielded Coal Measure fossils being ap- 
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| parently similar lithologically to those which have yielded them. 
The evidence furnished hy the deposits of the Forest of Wyre 
(=Enville) district also led the author to regard the red rocks 
associated with Sfrrorérs-limestone and coals as Upper Coal 
Measures, exhibiting a gradual passing away of Coal Measure 
conditions and the incoming of those of new red sandstone 
limes. 


Linnean Society, June 20.—Mr. C. B. Clarke, President, 
in the chair.—Mr. F. Enock exhibited and made some remarks 
upon a living specimen of an aquatic hymenopterous insect, 
Polynema natans, Lubbock.—Messrs. E. Baker and C. Reid 
exhibited some rare plants from the limestone hills, Co. Kerry, 
including Praguicula grandiflora, Lam. contrasted with P. 
vulgaris, and Saxifraga Geum contrasted with S. smérosa, with 
a view of determining their value as sub-species or geographical 
races.—Mr. Carruthers exhibited some feathers of a cuckoo 
taken at Whitchurch, Shropshire, on May 23 last. amongst 
which were some moulted feathers which were held connected 
with the new feathers which had replaced them by means of the 
barbed seed capsules of a sub-tropical grass, Cenchrus echinatus. 
—On behalf of Mr. S. Loat, there was exhibited a cuckoo’s 
egg, taken from the nest of a hedge-sparrow, together with five 
white eggs of that species, an abnormality not often met with. 
s\n examination of these eggs under the microscope showed 
that, in regard to the texture or grain of the shell, they agreed 
with eggs of the hedge-sparrow, and not with those of the robin, 
of which white varieties are not so rare.—Mr. George West then 
gave the substance of a paper on some North American. 
Desmidiew, describing the characters of several new species with 
the aid of specially prepared lantern slides. —Mr. A, Vaughan 
Jennings gaye a detailed account of the structure of the Isopod 
genus Ourosenhtes, upon which a most instructive criticism was 
offered by the Rev. J. Kk. Stebbing, who was present as a visitor ; 
some further remarks being offered by Mr. W. P. Sladen.—Mr. 
I’, N, Williams communicated the salient points in a critical paper 
which he had prepared, entitled ‘‘A Revision of the Genus. 
Silene.” On behalf of Mr. E. R. Waite, Prof. Howes gave an 
abstract of a well illustrated paper on ‘‘ The Egg-cases of Port 
Jackson Sharks,” and exhihited several spirit specimens in 
further elucidation of the subject. —This meeting terminated the 
session, 
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Academy of Sciences, June 24.—M. Marey in the chair.— 
On the gradual extinction of an ocean-roller at great distances 
from its place of production: formation of equations of the 
problem, by M. J. Boussinesq.—New studies on the fluorescence 
of argon and on its combination with the elements of benzene, 

by M. Berthelot. With the help of M. Deslandres, the 
| author has made a more complete spectroscopic examination 
of the emerald-green light produced by the fluorescence of 
argon under the influence of the silent electric discharge. The 
significance of the various rays observed or photographed is dis- 
cussed. Finally, the conclusion is drawn that this Huorescence 
is definitely due to a condensation compound of argon; it 
points to the probable existence of a complex state of equili- 
brium in which argon, mercury, and the elements of benzene are 
concerned,—On the campholenic lactones, by MM. Berthelot 
and Rivals. The lactones have heats of formation greater 
than those of the isomeric acids.—On the heats of solution and 
neutralisation of campholenic acids, by M. Berthelot. ~ Keduc- 
tion of silica by carbon, by M, ]lenrt Moissan. With a current 
of to00 amperes at 50 volts, the author has obtained character- 
istic crystals of silicon, but always mixed with carbon silicide. 
At the high temperature attained, carbon from the crucible 
reduces the silica of the charge.— Observations on a note, 
by MM. Barbier and Bouveault, on the products of con- 
densation of valeric aldehyde, by MM. C.  Friedel.--On 
the integration of linear equations by the aid of definite 
integrals, by M. Ludwig Schlesinger. —On the determination of 
the ratio of the two specific heats for air, by M. G. Maneuvrier. 
A new method and new apparatus are described. The experi- 
mental determination of the rato of the specific heats has 
yielded the following numbers :—.\ir, y = 1939243 carbon 
dioxide, y = 1°298; hydrogen, y = 1°384 under the ordinary 
conditions of temperature and pressure. —On the propagation of 
sound in a cylindrical tube, by MM. J. Violle and Th, Vautier. 
An account of the conduction of musical sounds over long dis- 
tances by pipes of wide diameter.—On the refraction and, dis- 
| persion of ultra-violet radiations in some crystallised substances, 
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w MG, Motphe Borel. On the variations of ** ccrouissage ~ 

of metals. by M. bauric.= Ono punching, by M. Ch. Fremont. 
An experimental inguiry into the conditions afiecting the amount 
of play necessary between a punch and its bed. The resnits 
lea lta the conelusions : (1) That the maximum effort in punch- 
ing metals is independent of the clearance space in the ordinary 
practical conditions ; (2) that the clearance space or play is a 
function of the thickness of the metal to be punched, and not of 
the diameter of the punch: (3) that it is also a function of the 
clongaticn of the metal. but in a Tess proportion ; (4) that the 
play allowed onght to be about a nfth of the thickness of the 
metal punched. .\ figure is given illustrating the form of punch 
best adapted for piercing perfect holes. —Vroperties of solid car- 
benic acid, by MM. 0. Villard and kK. Jarry. Carbon dioxide 
solidities and melts under a pressure of 571 atmospheres at 
—50°7C. In free air, the solid has the temperature ~ 79° 
ether does not lower this temperature, as has been hitherto sup- 
posed. but methyl chloride and solid carbon dioxide produce 
a temperature of = $5 Co Ata pressure of 5 moi. the solid 
has reached a temperature of - 125 .--On M. Guye’s hypo- 
thesis, by M. 4. Coben. On the alcohols derived from a 
deavtro-rolatory tucpentine. eucalyptene, by MM. G. Bouehardat 
anl Vardy. « Condensation of the unsaturated alcohols of the 
fatty series with dimethytketone. Synthesis of aromatic hydro- 
carbons, by MM, Ph. Barbier andl 1. Bouveanlt. —Double com- 
pounds ef the fatty and aromatic nitriles with aluminium 
chloride. by M. G. Verrier.-—Action of the air on raisin must. 
by M.o\. Martinand. -On the preservation of wheat, by M. 
Lalland. Om the sexual dimorphism of the Nautilus, by M.A. 
Vayastere. —Oin the variations of apparent clearness with the 
distanre, and ona law of these variations as a function of the 
Ivminous intensity. by VM. Charles Tenry. Seismic observations 
made at Grenoble, by M. Wilian.—On the dissolved gases at 
the buttem of Lake Geneva, by MMV. Andre Delebecque and 
Mexander Le Rover. The effects of the synodie and anoma- 
listi> revolutions of the moon upon the distribution of pressures 
in the scason of winter, by M. .\. Poincare. —On the subject of 
the treatment of the bites of venomous serpents by chloride of 
Tim: and by antitoxie serum, by VM. .4. Calnette. 


AMSTERDAM. 


Royal Academy of Sciences, May a Prof. Van de 
Sande-Bakhuyzen in the chair. Prof. J. Kapteyn showed 
is the following three Jaws may be Peres from observations : 

(1) the law according to which the linear velocities of the 
stars are distributed ; (2) the Jaw according to which the 
numberof stars per unitof volume varies with the distance from the 
sun: (3) the law acearding to which the absolute stellar magnitudes 
(magnitude at unit of distance) are distributed. The hypothe’ 
on which the author's conclusions were based were as follows : 
(7) the real movements of every degree of magnitude of the stars 
in spare are equally numerous in every direcuion : (4) the law of 
the distribution of stellar velocities does not vary with the dis- 
tanec fren the sun; (ey the function cepresenting this law has but 
a single maximum,——rof. Lagelmann treated of reciprocal 
and) arreciprocal conductivity ef muscles, with special relation 
to the theory of the heart. Prof. Van der Waals treated of 
the relation between the eritieal temperature and the eritical 
pressure for a omuature (taenodal curve). Mrof. Tl. Behrens 
describe) some cases af artiheal dichroism. Strong dichroism 
were observed on fax and hemp fibres after having been dyed 
with congeered or henzo-asneine. A) similar result) was ob- 
twine with the majority of the tetrazo-dyestulfs used for dying 


Cottey: whereas, by the application of naphthal orange, 
croceine Séedet, and other similar dyestutts, no dichroism was 
develope. Oinly three basic dyestutl, were found ta he 
cee lbs of otaking Hay diehreic, Nmong other fibres the straw 
hire peyoes next to fax and hemp: the cotton and the wood 
thre tand Tower in the seale ; silk requires to de dyed a deep 
\ whan dectdolated salution of benze-azurne, and on wool 
Veo ohoeemenon of artifaal dichroism has not been produced 
Iyoey ef the cdeorng matters named above. bly and 
boa t reely palansing, and can be rendered stro gly 
deer while in cotton these two q@ahties are found in a 

Hor degre : bet alk, ranging above striw an polarisation, 
fell) fr low comfy as te artiteal dichroism. Phe phen 
ove ty erm ts be oot a complex nature, net espdamed hy 


eyo combate of ordinary absorption wath ordinary 
myalt efaetionoe Prot Van der Waals presented a paper by 
Prat W Jule, conthe! On an arningement for proterting 
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measuring instruments from the ordinary vibrations of the 
ground.” = Prof. Kamerlingh Onnes presented, (1) on behalf of 
Vrof. W. inthoven. an isolation arrangement against vibrations 
of contiguous bodies ¢ 12) on behalf of Dr. J.P. Kuenen. the 
influence of gravitation upon the critical phenomena of simple 
substances and mixtures. 
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Fhe Klements of Pathological Histology. 
Weichselbaum. ‘Translated by W. R, 
london: Longmans, Green, and Co., 1895. 


OF PATHOLOGY, 


BY Iie 
Dawson. 


| aa who have watched the progress of patho- 

logical teaching, in this country especially, must 
have recognised that during recent years its scope has 
heeome much wider, or that at least there is a tendency 
towards broader conceptions. Cohnhein made an at- 
tempt to cast off the narrow fetters of Morbid Anatomy, 
and to instil into his pupils that wonderful enthusiasm 
which he himself felt for General Pathology, or. as we 
may term it, * Morbid Physiology.” His * Vorlesungen 
uber Allgemeine Pathologie” still form a monumental 
record of what he has achieved, and his method must 
and should be the ideal of every tcacher of pathology. 
Strange to say with his death things reverted into the 
old groove, and until recently, pathological teaching 
restricted itself almost exclusively to Morbid Anatomy. 
Nee silet mors” is the motto of the Pathological 
Society; it is not appropriate, because pathology deals 
not merely with death; its soul and essence, however 
morbid, “life.” Bacteriology, now a_ recognised 
branch of pathology, in spite of all the harm it has 
wrought, has achieved this, that it has carried us away 
from the dead-house to the laboratory, and has awakened 
in.us the spirit of experimental inquiry. 

Bacteriology should be regarded, however. as an adjunct 
to pathology, Ze. so far as it applies to disease ; beyond 
that it belongs to botany. Every bacteriologist: should 
he a pathologist, and every pathologist should possess 


is 


an adequate knowledge of physiology as well asa com- 
plete mastery over morbid anatomy. The day is to be 
reeretted when we follow the footsteps of our continental 
brethren, and become mere specialists in the art of grow- 
ing bacteria and of immunisation. It is not intended to 
give the erroneous impression that morbid anatomy is not 
pathology—it still is, as ever it was, the most important 
partner from the student’s as well as the investigator's 
peint of view and for practical purposes ; but this must 
be insisted upon, that the morbid physiology of the body 
and of disease has been too much neglected. This be- 
comes evident when we look through our text-books and 
manuals of pathology. Year after year we have fresh 
treatises on morbid anatomy and histology, or on bacteri- 
ology, but there is, if we except Cohnheim’s classical 
work, hardly a book on the pathology of disease and its 
processes. 1f we wish to learn this, we have to turn to 
our standard works on mcdicine or to the journals. The 
present volume, the subject of this review, deals exclu- 
sively with morhid histology and bacteriology, and for 
that reason, however valuable it may be, it may be asked 
whether there was the need for Dr. Dawson to give up 
so inuch time to its translation. We have a sufficient 
number of similar works already ; why give us a stone 
when it is bread we want?) Praf. Weichselbaum’s name 
1s sufficient to lead us to expeet a useful book on bacteri- 
ology, and a satisfactory one on morbid histology ; more 
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we cannot look for from that source. A careful perusal 
of the translation justifies our capectations. 

Of 441 pages, more than cighty are devoted exclusively 
to bacteriology, #e. to the description of bacteriological 
methods, and to assed of the yeneral principles. 1f 
we keep in mind that under each organ also subsequently 
all the various infective and microbic lesions are care- 
fully discussed, it seems to us that the author has given 
undue prominence to this, which is, after all. a small part 
of his subject. 

It is difficult to serve two masters, and the result 
must be that for bacteriological methods and principles 
we shall continue to consult special works : 
numerous, and it would be difficult to find 
vreatcr usefulness than Prof. C. Frankel’s excellent teat- 
book or the elaborate compilation of Dr. Heim. The 
directions given for bacterial staining or cultivation are 
too meagre to be of much use to the beginner. Granr's 
well-known method, eg, is described thus : “Scetions 
are placed for half an hour in aniline gentian violet, then 
for two aor three minutes in iodine and potassium iodide, 
and then in aleohol, which is changed as it becomes 
coloured. Finally they are cleared and mounted.” One 
can imagine the poor tyro mournfully contemplating the 
result of those instructions. We therefore adhere to 
the opinion that in works intended for students, too much 
should not he offered between the covers; but, if a 
comprehensive treatise is intended, fulnes> and complete- 
ness of directions and instructions are imperative. The 
descriptions of the micro-organisms, though short. are 
succinct and good, $0 far as they go; but the German 
edition having appeared in 1892, new discoveries and 
altered views are wanting, and the bricfness is often 
exasperating. 

Now as to the purely anatomical or histological part 
of the book, it also suffers from shortness, and we must 
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confess that we have works in the English language which 
are sure to occupy a higher position than this translated 
importation. Useless lr. Dawson's work certainly is 
not; the beautiful Wustrations and a chapter on blood 
examination, short though it be, recommend it. Many 
of the illustrations are new and original, and are exactly 
the kind of representation wanted to bring out the salient 
points in a histological specimen. The English pub- 
lishers also have done all they could to give the work 
a good appearance, and altogether it is a pleasant book 
to possess. It is essentially an annotated picture-book ; 
but as a picture-book it is excellent, and will be of great 
use to those who consider the study of morbid anatomy 
and histology a form of *.Anschauungsunterricht” ; and, 
indeed, much can be learnt from good pictures. One point 
this work brings home to us in a painful manner, viz. the 
decline af pathological anatomy. Bacteriology swamps 
everything. On the continent. professorial chairs of 
pathalogy are occupied by hacteriologists, and the in- 
struction of hygiene is also given over to bacteriologists. 
The result is that sound pathological anatomy is pushed 
steadily into the background. So far in this country, 
fortunately, we have suffered less ; in principle, at least, 
we still consider bacteriology merely a fraction or an 
clement of pathology, but already the speetre has risen, 
und unless we take care, we also shall be ruled by the 
bacillus, and tind contentment in the haven of mediocrity 
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which so-called bactenological research opens up to those 
who, incapable of doing real pathological or physiological 
work, have leisure to practise bacteriology as a “fireside” 
game. 

In conclusion, a word in praise of the translator and 
editor: he has done his work excellently. so well. in fact, 
that one cannot help regretting that he used his gifts and 
expended his labours on a book hardly worthy of so much 
conscientious energy and patience. The translation is 
better than the original in arrangement, type and general 
“set up.” Since it is pleasing to most to possess a nice 
book, and one which is at the same time instrnctive, in 
spite of some remarks which may appear severer than 
the, are meant to be, we may recommend it safely as an 
addition to the student's library. 

BY Ae ISAS TBC. 


TALE EATEN LE SOK NAO TS ACO Ape 
LENSE TES. 
The Natural ffistory of Aquatic Insects. Vy Prof. 1. 

C. Miall, FAR.S.. London: Macmillan and Co., 1895. 
P ERHAPS no country possesses so many amateur 

naturalists as England, at least in proportion to its 
population, and it is not without significance in this 
direction that many of our best professional men of 
science have not thought it undignified to furnish sound 
information on their special subjects in a popular and 
yet accurate manner. The present work is a pood 
cxample of this, and Prof. Miall deserves praise for the 
admirable account he has put together of the insect 
inhabitants of our lakes, ponds, and watercourses. 

(f course it has not heen without forerunners. One 
of the last works of that well-known writer on popular 
science, the late Rev. J. G. Wood, was entitled “The 
Brook and ats Banks,” and covered much the same 
sround : but one may say, without any disparagement, 
that his book was more picturesque or anecdotal natural 
history than strictly scientific. 

Again, Prof. Miall, like every subsequent writer on 
entomologiGd subjects, is greatly indebted to the lcberious 
researches of Swamimerdam, Rdéaumur, Lyonnet, and 
others of the carly naturalists, but in every case this is 
freely acknowledsed, and he adduces their works as 
nyodels of patient investigation on the living animal, par- 
teularly worthy of emulation at the present time, when 
attention is almost exclusively paid to phylogeny and 
Cussdication, to the neglect of the actual life history, 
vhbore so much still remains to be discavered. Some 
essential matters are briefly treated in an introductory 
OMrpdter, such as the equilibrium of aquatic msects, the 
tome on of the surtace film of weiter and its effect on small 
abe t oand alse the question of the orignal habitat of 

oe whether terrestrial or aqiuade, which Prof, Vial 


nil the former, mainly from the 


decides as 


'rev presence of traches and functionally active 
ieee eee tn purely aquatic msects. showing that 
‘ © toed tor breathing only dissolved air are 
tito Cemete from the general and primitive cule, 
Tle chtet aqua) Coleaptera cae taken first, and certian 
Ce ohe tractus vothe fovea and tmaya of sever 
! Va quo hat folly described. Among these we 
t Wentor the moeth organs of the larva of Dytiscus, 
Seis t) war. 52] 
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which have been a subject of controversy from the time 
of Swammerdam and De Geer up to Meinert, Schiddte 
and Burgess, whose description has been verified by Prof. 
Miall, and also the well-known tarsal clasping suckers ot 
the adult male, the real structure and action of which 
was first pointed out by Lowne. The method of re- 
spiration in the adult Hydrophilus is well explained, and 
the extraordinary arrangement for obtaining air from 
cavities in submerged roots adopted by the larva of 
Donacia, as discovered by Siebold. Flies with aquatic 
larva receive considerable attention, no less than 122 pages 
being devoted to these extremely interesting creatures, 
which from their transparence, in many cases, have long 
been favourite objects with microscopists. The develop- 
ment of the Gnat, Chironomus, Simulium, Eristalis, and 
numerous others is fully gone into, and the amateur 
naturalist will find plenty of occupation, and derive no 
litde benefit, by following out their structure with this 
book as his guide. ‘Vhere is a short account of that very 
beautiful aquatic hymenopterous insect Polynema, which, 
according to Ganin, deposits its eggs in the eggs of a 
Dragon-fly ; and another form, Agrietypus, said to be 
parasitic on a Caddis-worm, Caddis-flies (Trichoptera), 
Sialis, the alder-tly of anglers, the stone-tlics, may-flies, 
dragon-flies, pond-skaters, water-boatmen, and all the 
rest of the host of insects which pass a large part of their 
existence in the water, are dealt with in due order, and 
the descriptions are frequently supplemented with biblio- 
yraphies, which will be useful to those who require further 
information on special points. <A word must be said for 
the Hlustrations, which in large part have been drawn by 
Mr. AJR. Hammond for this work ; they are extremely 
clear and well executed -quite a relief, indeed, from the 
old cliches usually considered good cnough by publishers 
to adorn a work of this kind. Altogether, the “* Natural 
History of Aquatic Insects? is a very good and useful 
specimen of its class. 


OUR BOOK SHELL. 

The Reyal Natural History, Vdited by Richard 
Lydekker, FLR.S., &c. Volume ni. London: Warne, 
1895.) 

Titt. third volume of this excellent “Natural Uistory” 

finishes the mammals, and commences the birds. 

Among the former the Cetaceans, the Rodents, the 
Edentates with the pouchced mammals, and the Mone- 
tremes are described at appropriate length. “The ine 
formation is generally up to date, and the lustrations 
arc good. ‘Vo the notices of the occurrence of Sowerby’s 
while on the coasts of England and Scotland, may be 
added that of its heing captured seme years age in 
Brandon Bay, Kerry, the head ef the specimen being in 
the Dublin Muscum, “Uhe immense group of the Rodents 
is judiciously treated, most of the more miportant facts 
of their history being given. Only six pages are devoted 
to the egg-laying mammals, and there is no figure of the 
duckbills cpp. 

Vhe chapters on the perching birds and) Picarie are 
contributed by Mr. Hl. .\. Maepherson and Dr, Bowdler 
Sharpe. “The number of the existing species of birds 
being in all probability considerably over ten thousand,” 
the authors are obliged to treat of them even in a mere 
condensed form than were the mammals ; still the erder 
of Passeres, which includes by far the mijority of known 
birds, is fauly treated, and most of the well-known or 
interesting birds arc alluded to, Dr. Sharpe confesses 
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his inability to give a diagnosis of the Picaria, that is in 
the logical sense, but claims that the group as selected 
by him possess “certain common features not found 
among the Passeres.” 
he treats of the Jacamars to the Toucans. 


Hléméntatre @'Electricité. By M. B. Brunhes. 
(Paris: Gauthier-Villars et Fils, 1895.) 


Cours 

Pp. 265. 
‘THE experimental laws and general principles belonging 
to the study of technical electricity are set forth in this 
book in an elementary, but strictly scientific, manner. 
The book reproduces the author's first-year course of 
theoretical clectricity at the Institut industriel du Nord 


de la France, and its contents furnish just the kind of | 


foundation needed by students of electrical engineering. 
In several respects, the treatment differs from that gene- 
rally followed in teat-books; hydrodynamic analogues 
are entirely omitted, and the word potential is not em- 
ployed, voltage, or E.M.F. between two points, being used 
to express potential difference, 


OF the Mill: Same Occastonal Papers. 


B.D., D.C.L., Bishop of Stepney. 
Smith, Elder, and Ca., 1895.) 


by Gb. Drowne, 
Vp. 27t. (London: 


ALPINE climbers, and others who find delight in moun- 
tain-peaks and glaciers, may like to read the papers on 
Alpine subjects reprinted in this volume. The papers 
originally appeared thirty years ago, and they offer to 
the present generation of mountaineers an interesting 
picture of the way in which climbs were then made. 
The ice-caves in the neighbourhood of Annecy form 
the subject of one of the papers appealing to scientitic 
readers. 


IMBU TORIES) INO) HIGEE IGIOVGE ONS 


[The Editor does not hoki himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications. | 


A Cyclonic Indraught at the Top of an Anticycione. 


3KYWEEN June 7 and f2 an anticyclone, with maximum 
pressure of 30°20 to 30°30 inches, passed slowly from the north- 
west acress southern New England. The isobars formed well- 
defined ovals, with their longer axes running from south-west to 
north-east. It was difficult to locate the centre of the anti- 
cyclone hecause the isobars were broken on the side toward the 
ocean: but, by drawing a line through the stations showing the 
maximuni pressure, the crest or ridge of the anticyelone could 
he easily located up to the 1ith, after which it passed off the: 
coast and its position became somewhat uncertain, although the 
pressure continued above normal over sonthern New England 
until the night of the 12th. 

The interest attaching to the anticyelone lies in the fact that 
cirrus observations obtained on both sides of the line of imaxi- 
mum pressure indicate an indraught at the top of the anticyelone 
of the same nature as that observed at the bottom of cyclones. 

The anticyclone passed nearly centrally over the Blue 1Uill 
Meteorological Observatory. As it approached from the north- 
west, the cirrus clouds on the Sth were observed moving from the 
south south cast, As the line of maximum pressure passed over 
the observatory on the gth, the cirrus movement shifted to the 
north-east, from which direction it was observed on the roth and 
iith. This change correspondsalmost exactly with what would 
he observed in the surfice wind shonid a trough of low 
pressure pass over Blue Hill from the same direction. On the 
rath the cirrus shifted to south, and on the 13th to the west, 
with the tpproach of a cyclone from that dircetion. 

The direction of cirrus movement and the mean direction of 
the wind is recorded at the observatary in degrees of azimuth 
beginning with the south point. The first is measured with a 
nephoscape, and the second recorded hy a Draper anemoscope. 
The tollowing table gives the cirrus and corresponding wind 
observations between the Sth and roth, no cirrus observations 
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_ factor to reduce to absolute velocities. 
In the last chapter in this volume, | 


| graphically in the accompanying diagram, 
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being obtained on the 7th. The velocities of the cirrus were 
obtained by multiplying the observed relative velocities by a 
This factor was deter- 
mined from direct measurements of cloud heights and velocities 
carried on for some time at this observatory. The last column 
in the table contains the directions in degrees of azimuth of the 
line of maximum pressure in the anticyclone, taken from the 
maps of the United States Weather Bureau. 


Cirrus, Wind. 
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The changes in the direction of the cirrus and of the surface 
wind, as related to the line of maximum pressure. is shown 
The line of maximum 
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pressure is indicated in each case by the long slanting line. The 
arrows fly with the cirrus and with the wind. and the Jength of 
the arrows indicate the velocity. though on aditicrent scale in the 
two cases. The small figures near the arrows give the dates of 
observation. 

Repeated observations of this kind, here and elsewhere, ought 
to throw some light on the causes of cyclones and anticyclones. 
Ifan indraught prevails at the top of the anticyelone of the same 
nature as the indraught at the earth's surface in a cyclone, it 
seems difficult to avoul the conclusion that there is an area of 
low pressure in the upper air above anticyclones, notwithstanding 
the fact that studies of mountain observations by Tlann and 
others lead to. an opposite conclusion. In the present case the 
inward gradient above appears not to have extended entirely to 
the outer limit of the anticyclone as indicated by the observations 
on the 12th. 

Direct: observations of the anticyclonic inflaw mast, however, 
be rare : first, becattse of the infrequency of ctirus in the proper 
positions, and the general absence of exact methods of measuring 
the slow motious observed ; second, because there is usually a 
strong eastward drift in the upper air, which greatly interferes 
with the anticyclonic circulation, and generally overrides it, 
so that it only becomes strongly marked under stagnant con- 
ditions of the general atmosphere ; third, the upper air tsobars 
are usually distorted by strong contrasts of temperature in the 
area of the anticyelone. But notwithstanding these drawbacks, 
Tam confident that with the increasing attention given to 
cloud observations, cases like the present will be frequently 


au) 
observed. © With a great many observations the anticyclonic | 
inflow can be brought out by a system of averaging. as shown in 
the Amertiut Me tecral al Journal tor \ugust 0893. | 
Hl. Wer Ciavron, 
Blue Hill Meteorological Observatory. June 17. 


Efects of a Lightning Flash in Ben Nevis Observatory. 


WHENEVER a thunder-storm passes the summit of the Ben, 
there occurs almost invariably a discharge from metallic bodies in 
the Observatory. as the cloud is passing away. .\ flash of greater 
or less extent is given off the stoves, accompanied by a sharp 
crack. In January tseo there was an exceptionally severe 
flash : ‘tone of the observers was almust knocked down when 
sitting writing, and the telegraph wire was fused, and all com- 
munication stopped for five days.” But more destruetive than 
any previous flash was that which occurred this year on June 19, 
when the Observatory narrowly escaped being destroyed by fire. 
Between two and three o'clock on that afternoon, repeated 
clicks on the telegraph instrument were heard by one of the 
assistants Who was sitting in the office: he had been carefully 
noting the times at which the clicks occurred, when suddenly 
the whole office was filled with a brilliant flash and deafening 
tear, A pillar of smoke was discharged from the telegraph 
instrument and from the stove-pipe. filling the room, So severe 
was the flash that the assistant. who was quite deafened by the 
report, thought that tis hair had been singed. .\ second slighter 
discharge took place immedtately after, when the writer had 
entered the «aftice to commence the fifteen hours observations. 
The discharge hurled two boxes and a small picture, that were in 
the vicinity of the lightning protector, across the kitchen, and 
blew ott the batton and outer casement of the electric bell in the 
visitors room. The solder on the kitchen chimney outside, a 
copper fastening of the lightning conductor, and many portions 
of the telegraphic wire and apparatus were fused, and the wood- 
work of the Observatory was scorched in several places. The 
vreat fash occurred at tg hours 574 minutes, and the hourly 
barometric reading was taken at 1§ hours, as usual, There was 
a very heavy fall of'snow at the time, cquivalent to 0-470 inches 
of rainfall for the hour, but in the confusion the writer omitted to 
take the rain-gauge with him, and had to return for it. This was 
a fortunate incident ; for it was only on leaving the office for a 
second the, that he observed smoke and flame issuing from be- 
hind the panelling between the kitchen and the office. Assistance 
was secured, and the fire which was in a very awkward and 
dangerous plaice was overcome in good time, and the damage 
done was very slight, 

Vhe datnage done to the telegraphic apparatus, however, was 
serious, and Mr Crompton, engineer of the Vost Office tele- 
graphs. has supphed me with the following information. 

Vhe lightning protector was bidly fused, the plates showing 
a patch of fusion as larte asa sixpence. This saved the cable 
from serious clamage. ALL connecting wires within the building: 
were rentered useless. Uhe majority were so heated as to melt 
the insabation off. aml, in one of two cases, the copper conductors 
were melted by the discharge. In one case, the fusion set fire 
tothe woodwork, 

The coals ft Neale’s sounder were fused and rendered uscless. 
Tie keys suttered worst of all, the left: pedal or‘ tapper™ 
1, arin thy strongest exidence of the severity of the discharge. 
Th | ovtuct (platinum). the brass extension holding the 

ants, evel the steel spring (platinum-tipped) above, all being 
fased ints one solid amalgam. “Che pillar, to which the zine 
Voudois wore from the battery was connected, had a linge patch 


ffasie meer at. base, and the front platinum contacts of the 
vee eft Wend) pedal were consumed entirely. “Vhere were 

wll bra sof fusion on the right pedal, but of a trithng 
chur rt Lhe line wire connected to the left-hand terminal 
ef the on ‘been fused close to the terminal Uhe interior of | 
the ino peweat case was considerably blackened, as also the 


greater corm toef the keys, asa resul of the ‘fare ” eqused by 
1 tr dhement of fasion. 
protester at \slimtee, the base of the cable, alse 


tye th | 

The va 
the phn pre e torte tart Willian Vost Office, were fused, buat | 
r@ly sleet, the man discharge having expended ttself on the 
summon. The Law Level Observatory instrument and protector 
were wore peired, and communication between there and Fort 
Willitot [et Ottes wos earcid ton as usaal after (he removal of 
the fenl) ie the Poet Ofer protector, 

The reap terns ancrod shows a slight upward kick at the | 


Meewigdt, VOL. 52] 


Dw IE 


(Jum: wi, 1895 


time, but the curve is otherwise fairly steady ; the temperature 
Was 31°7) FL, the wind south-south-east and light, lTleavy snow 
was falling at the time, which, with a fallon the 17th, made a 
total depth of nine inches on the summit, St. Elino’s Mire was 
very strongly felt and heard until after seventeen hours, 
WinntamM S. Bruce, 


The Kinetic Theory of Gases. 


lr seems to me that Mr. Burbury’s and Vrof. Boltzmann's 
last letters will enable us to reconcile all the waz differences 
of opinion which were brought to Jight in ow recent corre- 
spondence in the columns of NarvRE. Krom Prof. Boltzmann's 
letter it appears that the Minimum Theorem can only be applied 
with absolute certainty to gases whose molecules are not too 
closely crowded together, Thus the proof that an aggregation 
of molecules tends con/tauous/y Cowards the Boltzmann-Manrwell 
distribution depends quite as much on assumptions as to the mixing 
of the molecules dcfiees collisions as on consideration of what 
happens af collisions. We cannot prove fer certain that 
densely crowded assemblages of molecules such 2s solids and 
liquids tend to assume this distribution, and this is just as it 
should be, for when a substance is capable of existing simul- 
taneously in two states, the disuibution cannot be unique. For 
the same reason the proof does not apply to molecules moving 
about ina cowtfanons medium such as the ether. So far from 
this limitation being a weak point in the proof, it precludes the 
theorem from proving too much, or from leading to results 
which may not accord with experience. 

If we do not know that solids and liquids satisfy the Boltz- 
mann- Maxwell distribution, we, nevertheless, know that they are 
subject tu the Seeond Law of Thermodynamics, Tt cannot be 
said that any dynamical ‘+ proof of the Second Law that has 
yet been given, is so conclusive as the mere statement of the 
Law itself, but the proof of the Minimum Vheorem subject to 
* Condition (.A)“ leads to a result somewhat analogous to the 
statement that when two or more bodies at unequal temperature 
are brought into thermal contact. their entropy tends to inereasé, 
Kor let the probability of the coordinates on momenta of the 
molecules of one body lying between certain limits be pro- 
portional to F (2/7 the coordinates and momenta being included 
in the multiple differential by whieh Fis multiplied). Let the 
corresponding probability for a second body be proportional to 7. 
Then when the two bodies are placed in thermal contact, we 
know of no relation connecting the two simultaneous prob- 
abilities, and we may therefore assume them to be independent, 
so that condition (A) is satisfied, at any rate initially, The 
theorem then asserts that at all subsequent instants of time, the 
value of the Minimum Function will be net greater than its 
initial value, aml therefore it either remains stationary or 
decreases every Gime the process is repeated. Vhus far we can 
gev if no further. 

The application of the Second Law depends largely on the 
distinction between aradlahl: and unararlible energy. When 
we construct a thermodynamic engine for converting heat into 
work, we introduce just the kind of external disturbances Chat 
Mr. Burbury requires every time that the * working: substance ~ 
is placed in contact: with either the ‘source or the 
refrigerator. ~ tr 11. URvas. 


An Abnormal Rose. 


Ttiasa inmy garden at Reigate a wA7te Moss rose-lree, every 
Hlossoni on which is white except one which is hidf white and 
halfived, divided diametrically in nearly equal portions, 

Vhe colours are net shaded one into the other, but are per: 
fectly distinct, and one petal is half red and half white, the edge 
of the colouration being quite sharp. 

Tam told that one similar blossom was produced earlict in the 
season, 

Tamagine this is an attempt to revert to its ancestral colour, 
but by what mechanism such a partial result has been aceom- 
plished seems dithcult to understand, 

NEWNHAM BROWNE, 


THULE are several varieties of rose that sport or revert in the 
manner described by Mr. Newnham Browne. The © York and 
Lancaster” rose is a familiar example. In this, the recognised 
or genuine conlition is red and white striped ; but the proportions 
of white and red are rarely exactly the sume in any two Howers 
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on a bush, anc very frequently some are wholly red and some, | 


perhaps, wholly white, though | am not sure on this point. 


Many other cross-bred plants exhibit this inconstaney, which is 


supposed to be due to an imperfect blending of the elements of 
parentage. hat the sporting is irregular and inconstant is not 
ty be wondered at, when we consider that a plant is not an 
individual in the sense of possessing only one set of organs. 
Any vegetative bad of a plant is capable of producing any and 
all of the organs of the whole plant, or, if detached from the 
parent plant, to develop into a similar organism. with all its 
attributes. Given, then, a cross-bred variety, which is not con- 
stant, or ‘* fixed,” as florists term it, any vegetative bud may 
give rise to the cross or to one or the other of the parents. 
W. BorrinG HEMSLEY. 


Mineralised Diatoms. 


NEARLY twenty years have elapsed since you allowed me to 
announce in NATURE the unexpected discovery of mineralised 
<liatoms in the London clay of Sheppey. 

Subsequent investigations demonstrated the existence of these 
unique microscopic fossils on the same gevlogical horizon at 


leading to the assumption that the band of diatomiferous earth 
Was continuous throughout the formation. 

Herne ay was one of the places at which, in aceordance with 
expectation, search was followed by success. Revisiting this place, 
a few days ago, for the first time since the discovery, I readily 
found the fossil diatoms as abundant as before in some recently 
fallen blocks of clay about half-way between ]lerne Bay and Old- 
haven Gap. As there has been much waste of land at this spot 
during the interval, it is interesting to observe the presence of these 
diatoms in the newly exposed clay. giving support, as it does, to 
the hypothesis of their general distribution at a definite level 
theoughont the London clay. 

Perhaps some readers of NATURE may be going to that part of 
the coast before long, and will then take the opportunity of 
verifying my observations. W. H. SHRUBSOLE. 


me OLIN LEBBOCK ANY THis TEACHING 
ENA TOI. LTE TON LONG 
a HE address in which Sir John Lubbock solicits the 
suffrayes of the Electors of the University of London 
has aroused feclings of surprise and regret among the 
fricnds of higher education in london, owing to the un- 
fortunate nature of the references made to the Teaching 
(niversity question. Six paragraphs out of ter are 
devoted to this important subject, and it scems almost 
ineredible that so far from recognising that the Gresham 
Commissioners’ scheme has enlisted a considerable 
measure of support in the University cf vol. 1. 269: li. 
298), Sir John Lubbock refers only to the views of its 
Opponents, and, in accepting them, makes the remarkable 
statement : 

“Feeling that Convocation onght to be consulted on a 
matter so vitally affecting the University, | would strongly 
urge, and do my best to secure, that the scheme when 
arranged should be submitted to Convocation for their 
approval, to be siynitied as at a Senatorial Election, and 
would oppose the Bill unless this were conceded,” 

Now it must be borne in mind that the Report of the 
Gresham Commissioners has met with a degree of ap- 
proval from educational authorities and institutions, which 
not only far exceeds that extended to any previous 
attempt to solve the vexed question of University 
reform in London, but has been sufficiently unanimous to 
lead to the introduction of the * University of London 
Act, 1895,” in the House of Lords by the late Govern- 
ment. This [ill, in accordance with the general tenour 
6f the resolutions passed by the various institutions 
named in the Report as constituent colleges of the teach- 
ing University, enacted clause tii. para. 1 

“The Commissioners will have power to make statutes 
and ordinances for the University of London in yeneral 
accordance with the scheme of the Report hereinbefore 
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referred to, but subject to any modifications which may 
appear to them expedient after considering any repre- 
sentations made to them by the Senate or Convocation 
of the University of London, or by any other body or 
persons affected.” 

And further para. 2): 

“In framing such statutes and ordinances, the Com- 
missioners shall see that provision is made for securing 
adcquatcly the interests of non-collegiate students.” 

Convocation in January last had the opportunity of ex- 
ercising its veto in meeting assembled as provided by the 
Charter of the University on the scheme of reconstitution 
proposed by the Commissioners. which had previously 
received the gencral approval of the Senate. Instead of 
insisting on this right. it preferred to bring itself into line 
with the other institutions affected by the scheme, by 
adopting a resolution in terms almost identical with those 
employed in the Bill. Only so recently as May, it de- 
clined to reconsider this attttude by a majority of two to 


i Hine 2 / one, yet it is clear that the Bill, if again brought forward, 
several widely separated localities in the south-east of England ; | 


is to meet with opposition from Sir John Lubbock, if re- 
elected, unless an amendment is inserted providing that the 
completed scheme shall be submitted to Convocation for 
approval in a manner expressly excluded under the tenns 
of the present Charter, iz. by means of a referendum. 

It is difficult to imagine by what process of reasoning 
this scemingly gratuitous proposal can be reconciled with 
the functions of a statutory, that is a judicial and execu- 
tive, Commission. Convocation is but one of the bodies 
affected by the scheme, and in common with the others, 
it can. under the terms of the Bill, present its case for 
modifications in the scheme to the Commissioners before 
the statutes arc framed, and like them can appeal against 
the statutes duriny the forty days they must he on the 
table in both Houses of Parliament before they become 
Operative. Such an amendinent could only have the 
etfect of wrecking the latest and most satisfactory scheme 
of University reform, since no other institution affected by 
the scheme could be expected to ayree to such an un- 
precedented proposal. Nor is it likely that any person 
fittedl to occupy the position would consent to serve on 
the Commission, and devote his time and best energies 
to the difficult and delicate work of adjusting the relations 
between these institations, with the knowledge that the 
statutes and ordinances eventually framed would be 
subject to the approval of any irresponsible, non judicial 
body, let alone one of the institutions closely affected. 

For the most part. Sir John Lubbock has held aloof 
from the controversy on the Teaching University 
question, Once only docs he seem to have taken sides. 
It is on record that he voted with the majority when the 
Senate in June of last vear passed a resolution expressing 
general approval of the proposals of the Gresham Umni- 
versity Commission, with which action his present attitude 
is wholly inconsistent. It would be interesting to know 
whether his deseent on the other side of the fence 1s in 
any way connected with the absence of oppesition to his 
candidature on the part of the opponents of the scheme. 
Be this as it may, this uncalled for proposal to subordinate 
the interests of higher education in London to the 
pleasure of Convocation, ascertained not after debate, 
but by a referendum, is not to pass without protest, and 
weare glad to note that the following letters have already 
appeared in the press. The nrst is from Prof. Michael 
Foster, Sec.R.S.. and President of Sir John Lubbock’s 
Parhamentary Eleetion Committee. 


“ Shelford, Cambridge. July 4, 1895. 

“ Pear Sir John, .\s you know, | am wholly opposed 
to your view that the scheme for the University of London 
to be proposed by the Statutory Commissioners ought to 
be subinitted to Convocation for approval. You also 
know that this difference of opinion. important as‘it is. 
does not prevent my desiring that you should continue to 
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represent the University of London 10 Varliament. | 
tind, however, that your letter addressed to me is under- 
stood to show that T agree with all the opinions expressed 
by you in that letter, and in justice to myself | must make 
known to my fellow electors and others how wholly we 
disagree on the above point, and how much 1 regret the 
attitude vou assume in the matters in question. 
“Yours very traly, 

“sir John Lubbock, Bart.” Niet OS ERS 
The second has been addressed to Sir John Lubbock 
by the President and a number of Fellows of the Royal 
Saciety : — 

: * July 6, 1895. 

~ Dear Sir John Lubbock, The interests of learning 
and of education are so closely bound up with the future 
development of the University of London that we hope 
you will not regard us as interfering between yourself and 
the Electing Body of the University if we venture to cx- 
press our regret at some of the opinions you have put 
forward in your Election address. 

“You state that you would do your best to secure that 
the scheme for the reorganisation of the University , 
when arranged, should be submitted to Convocation for 
their approval, to be signified as at a Senatorial Election, 
and would oppose the Bill unless this were conceded. 

~You must allow as to point out that this proposal 
would confer upon Convoeation a right, which is without 
precedent, to supervise the acts of a Commission en- 
trasted with the reorganisation of the University of which 
Convocation itself ts a part. 

“The scheme of the *Gresham Commissioners” has 
been approved not only by all the institutions concerned, 
but by the wreat body of educated public epinion. — It is, 
however, ccrtain that very grave difficulties will arise if 
the ultimate fate of the scheme is to depend upon the 
voting papers of Convocation. 

“We. therefore, behteve that the proposal you support, 
if adopted, will result in the fathure of another attempt to 
establish a Teaching University in London, and will in- 
detinitely pastpone the solution of a question which, 
after prolonged discussion, seemed to be on the eve of 
settlement, 

“We are, yours faithfully, 

SBI Bik Sa [OHS PANS (Olireas RISLy AE 
Foster (Sec. R.S., Jostein Lisrrr, RAY Grn, 
Dotabas GALTON, VT. G. BaONnniys, VT) E. Tuorpr,, 
Horvck Lawn, J. WH. PoYNTING, ARTHUR W, 
RUCKER, EL FP RANKT ANDO N. STORY MASKELVNI, 
HiRes eS [aS N TET, JN ONT 
hockyER, JOHN Erte ERICHSIN, Wurst 
Ravsay, G. Carthy Foster.” 


In lisaddress, Sir John Lubbock states that the opinions 
of the present Government on the University question 
have yet to be made known. In view of the fact that the 
Commission, whose report has been so pencrally ap- 
proved, was apporoted during Lord Salisbury's last term 
of otfiec, this attitude ought not te be doubtful. 


EMRE THM NEE WR OU TELE I GOR 
SLARLIGTIST, 
ae Viothe hyht of a star is able to produce at the 
urface of the earth a measurable effect, other than 
the wetion on a photographie plate. is a fact which was 
Jublished in these pages in January last year. “Uhe light 
of star and planets produces two effects =the one photo 
araphe and the other clectne. “The first’ which has, of 
course, been known tor many years is slow in its opera- 
tions the second which was discovered only a year ayo 
in Mr. Wilsons observatory at Daramona, Westineath 
P almost ie tantaneous, 
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In order to obtain the electrical effect, a photoelectric 
cell of extremely great sensitiveness to light is employed. 
Such a cell is constructed with selenium, aluminium, 
and the liquid ananthol. Tf we take a strip af clean 
aluminium = say half an inch long, one-tenth of an inch 
wide, and thick enough to be fairly stiff- lay it on an 
iron plate which is heated by a Bunsen flame, and place 
on the end of the strip a very small particle of sclenium, 
this selenium will melt and form a small black globule 
of liquid. Let the flame be now withdrawn, and the 
globule of melted selenium spread over the end of the 
aluminium strip, by means of a hot glass rod. so that it 
forms a thin uniform layer of area about “1 of an inch 
square on the end of the strip, and let this dark layer 
cool to a few degrees below its melting point (about 217° 
C.. Now apply heat again to the under surface of the 
iron plate until the aluminium strip becomes nearly hot 
enough to re-melt the kiyer of selemum. In this process 
the colour of the layer will gradually change from black 
toa greyish brown. When it is just on the point of melt- 
ing, withdraw the heat and blow over its surface ; this 
will instantly check the tendency to melt, and will leave 
the surface of the sclentum in the state in which it is 
most sensitive to light. If this strip ‘or rather its sele- 
nium-covered end) is immersed in a plass tube contain- 
ing acetone or ananthol, and connected with one pole of 
a quadrant clectrometer, whose other pale is connected 
with a platinum wire sealed into the glass tube, we have 
a photoelectric cell, in which the action of light falling 
on the selenium layer results in giving the selenium a 
positive electric charge and the liquid a negative one, the 
former charge being conveyed to one pole of the electro- 
meter by the aluminium plate, and the latter to the other 
pole by the platinum wire sealed into the cell. 

Roughly speaking, the difference of potential praduced 
ino such a cell as this by ordinary diffiised daylight 
is something between one-third and one-half of a volt. 

Such were the seleno-aluminium cells used in the 
measurement of starlight in January 1894, the liquid 
in them being cenanthol. ‘This liquid was found to be 
hetter than acetone which had been previously used), 
not only because of the yreater ease with whieh it ean be 
sealed up in glass tubes, but hecause it does not act 
chemically on selenium, which acetone seems to de 
sooner or later. ut itis obvious that a cell formed in 
this way contains an clement of inconstaney ; for, the 
strip of aluminium will at the same time convey to the 
insulated pole of the elcetrometer the positive charge 
generated by light in the selenium and a4 portion of the 
negative charge imparted to the liquid, so that the 
cttective ELM... is less than it should be: and, again, 
there will be currents cirewating perpetually between the 
selenium and the back of the aluminium strip, and such 
currents deteriorate the cell) Tlence it: happened that 
such cells always fell off in strength after about stx hours. 
They sufficed. however, to show very casily measurable 
clectromotive forces from the light of the planets, and 
even from the Hight of Sirits. 

Shortly after January 189g, a very notable improve- 
nent was made in the construction of the cells, this 
improvement resulting from the perception of the cause 
of deterioration above explained. Instead of a strip of 
aluminium as a base for the selenium layer, the end of 
an aluminium wire, about one millimetre in diameter, 
was used. “This wire was enclosed ina glass tube (a, by 
in the fiyure on p. 247) inte which it fitted tiphtly, one 
end of the wire being fush with an end of the tuhe, 
On this end was deposited the layer of selenium, with 
the same process of heating as that already described. 
The other end of the aluminium wire inside the glass 
tube was connected with a fine platinum wire, 1 which 
emerged fron the second end of the tube, and whieh 
formed the selenium pole of the photoclectric cell. 

In this way the liquid is kept out of contact with the 
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aluminium wire, and the deteriorating loeal currents in 
the cell are avoided, if the glass tube erac?t/y tits round 
the aluminium wire ; but this desirable result has not yet 
been perfectly attained, the hguid finding its way into 
the tube after some considerable time. Wowever, in 
this way have been constructed cells which have re- 
mained constant for about three weeks. 

In the figure, CC is a cork in which the glass tube, 8, 
containing the aluminium wire at the end « and the 
attached platinum wire, fits, this cork fitting tightly into 
the side of the glass cell which contains the liquid. The 
tube 2 passes close up to a quartz window, QQ, cemented 
to the cell opposite the cork CC. ‘The light of the star is 
received on the window, @Q, andis made to fall on the 
selenium layer at the end «a of the tube kh. A platinum 
wire, P’, is sealed into the bottom of the glass cell, and 
conveys the charge taken by the liquid to one pole of the 
electrometer, while the platinum wire P conveys the charge 
taken by the selenium to the other pole of the electrometer; 
$18 a ground stopper at the top of the cell, where the 
hquid is poured in, 

Vhis cell is fitted into a holder which can be tired to a 
telescope in place of the eyepiece ; and this cell-holder 
allows of the adjustments which are necessary to bring the 
point A to the position of the image of a star. 

This is the form of photoelectric cell with which, in 
conjunction with Prof, Fitzgerald and Mr. W. E. Wilson, 
I measured the clectromotive forees of the lights of 
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Jupiter, Satum, Veya, Arcturus, Regulus, lrocyon, and 
some other stars last Apri, in Mr. Wilson's observatory 
at Daramona, Westmeath. The telescope used was Mr. 
Wilson's 2-feet reflector. 

In order to give a notion of the sensitiveness of the 
ell to light, | may say that if an ordinary paraffin candle 
as held at a distance of 9 feet from the window QQ, it will 
produce an clectromotive force of about ‘03 volts : or, to 
put the matter differently, suppose an ordinary quadrant 
electrometer, of Clifton’s pattern, charged ‘so that a 
Daniell cell gives a detlection of joo divisions on the ordin- 
ary scale (placed at a metre distance) ; then the light of 
the candle at 9 feet falling on the photoclectric cell would 
give a deflection of twelve divisions, and the deflection 
Varies inversely as the distance of the candle. 

Now the light of Vega as concentrated in the 2-feet 
telescope gives a slightly yreater deflection than the 
(of course unconcentrated | light of the candle; so that we 
are evidently dealing with casily measurable quantities. 

The cell is sensitive to all the rays of the spectrum, but 
the maximum effect is produced by the yellow. It is 
sensitive to rays considerably below the visible red and 
beyond the blue. 

Vhe light of Arcturus was found to give o'$2 of the 
IMF. produced by the candle at 9 feet; the light of 
Saturn 056, which was also about the value of the hight 
of Regulus. 
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Unfortunately neither Sirius nor Capella, 
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nor any star in Orion. nor any in the Great lear, was 
available for our observations ; but these we hope to 
include, before long, in the list of measured stars. 

It will be observed that in this clectrical measurement 
of starlight we do not measure currents, but electromotive 
forces—we do not use a galvanometer, but an clectro- 
meter; and an electrometer of small capacity was 
specially constructed for these experiments, with the aid 
of the Government grant dispensed by the Royal Society. 

It is not desirable to allow the light to yeneratc 
currents: the cleetrical charges must be allowed to tlow 
back into the cell, so that it may not be temporarily 
deteriorated during the observations. Hence the pre- 
ference for the electrometer, 

The space at my disposal will not allow of my entering 
into many details ; but | may mention, in particular, the 
importance of having the whole of the sensitive surface in 
the cell covered by the light of the star. It matters not 
to the value of the E.M.F. produced how far behind the 
focal image of the star the sensitive surface, A, is 
placed—provided that the image of the star just 
covers the surface A. This is essential in all 
photoelectric cclls, and also in thermopiles ; and the 
neglect of this condition may partly explain the 
failure of attempts to obtain thermoelectric indications 
from the stars and planets, although we should scarcely 
expect success from methods which aim at measuring 
merely a very limited portion of the radiation ‘viz. the 
heat, or infra-red’. ‘The photoelectric cell integrates the 
whole energy of the radiation on the sensitive surface: 
and the sere of the observed E.M.F. is the measure of 
this incident energy, 

It is interesting to know how the photelectrie measures, 
0 far as they have gone, compare with the phofometric 
measures of “magnitudes” hitherto employed by 
astronomers. In the latter, if 13 and B’ are the “bright- 
nesses” of two stars of the magnitudes wand 7’ 
respectively, we have by definition 

LP 


log a= 


Sioyy, me AC ETO Ge ee & xe 1) 


10 

This cquation defines merely the difference of the 
magnitudes, and the definition is guite arbitrary. 
VYhe essential things are B and BY. How are 
thes measured ? ‘Vhe photoelectric method says that 
they are E? and E?, the squares of the electromotive 
forces generated in a given ¢ell by the lights of the two 
stars. The photometric method says that they are 
measured by the thicknesses of certain interposed glass 
prisms which extinguish the lights. or by polarising 
apparatus which render the shades of the transmitted 
lights “equal.” Hence we may expect, perhaps, a fair 
amount of agreement between the two methods, if we are 
comparing two or more stars of the same colour. ‘Thus, 
in the photoelectric method, we have for any two stars 
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Applying this to Arcturus and Regulus, and taking the 
magnitude of the former as “2, we find the magnitude of 
Regulus to be 1°33. In Miss Clerke’s “System of the 
Stars? (\ppendix,, Regulus is quoted as ig. Arcturus 
being *2. 

Comparing in the same way Procyon and Regulus, the 
latter being taken as of magnitude 1°33, the magnitude 
of Procyon would be “46. Miss Clerke quotes Procyon 
as of magnitude *5. 

But no agreement between the two methods is to be 
expected when two stars of different colours are com- 
pared. The photometric method of equalisation seems 
to be just_as meaningless as the ordinary “ grease-spot ” 
method of attempting to equalise a blue and a red light! 
In this case the only intelligible comparison of two lights 
consists in measuring the energies which they radiate per 
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unit time per unit area ata wiven distances just. for 
tr. pases! as Newton's Second Veiem defines (06 masses 

» be “equal” when the same force produces the same 
acceleration in both : an equality which is vea/ if the sub- 
stratum at the basis of all bodies is the same, but merely 

nventtonal MEW i> not. 

If the distance of a stars known, we can determine 
its intrinsic energy, 2c. the quantity of energy which it 
radiates into all space per unit time. 

Vhus, let | be the intrinsic energy of a star whose dis- 
tance from the carth R: let & be the electromotive 
foree of its light as measured by the cells let 4 7 ¢ be 
the analogous, quantities for a candle or any other coeen 
source of light: and let A and @ be the areas of the 
aperture of the telescope and the sclenium surtace in the 
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cell Then we hive 
: . lial 
t Fp ts aN 
Let us take. for example. a result which Prof. Boys 
recently, told me that he had obtained. He tound, in 


conjunction with Mr. Watson, of South Kensington, that 
Pthe light of a standard candle was observed across a 
valles and almost in the line of sight of Arcturus, the 
heht of the candle and that of the star scemed to he 
equal when the candle was ata distance of fvc-cighths, or 
Tsien (UA) hese 
Now, let wv be 
seems to ae as brie 


distance at which the Gindie light 
Then 


the 
tht as that of the star 
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And 
aperture and the circular layer 
we hive from 3 


1) and ef are the diameters of the telescope 
of selensum in the cell. 


a: 


Bil 33 25 
and we 


Put, now, 7 y feet. to, E een 1) 
mndlimetres, = 2 nm... as in Our experiments. 
nnd 

v= 3300 feet. nearly 


= 62 miles, 


with the observation of 
VL. MUINCHIN, 


This agrees 
Prof, Boys. 


remarkably well 
GLORGL. 


TEEN AL SRC aOR 
| N accordance with his ewn wish, the kate Prof. Huxley 

was buried at the Marylebone Cemetery, Finchley, 
list Thursday afternoon, “Uhe coffin came up from East- 
bourne in the morning, and the namereus mourners 
assembled at the cemetery to meet it Wreaths from 
members of the family, and from friends and fellow 
workers of the jereat naturalist whose loss we mourn, 
rovered the coffin, The Royal College of Science, with 
which Tastley wie connected so many years, senta large 
Wreath, and there were alse wreaths trom Lady Hooker, 
Mr. Tyndall, the members of the staff at the Royal 
Gardens, Kew, Mr. Herbert Spencer, Sir Henry Thompson, 
Sir Henry Roscoe, Messrs. Macmillan, and the Editer of 
NAttRL. among others, 

The tuneral service was performed by the Rev. J. 
Lieweln Davies, an old frend ot Prof. Mustey’s. now 
rector ot Kirby Lonsdale, but tormerly vicar of Mary le 
bone, where le was tora long time Huxley s neighbour, 

Vhe tamily wa represented by Mrs. Hunley, the we 
ons, Vir Leonard Huxley and Vr. Henry Husley, and 
three datghters, the Hea! Mire. Collier, Wes. Waller, and 
Mrs. beekersley the reniaminge dlanyclive r, Mrs. Roller, is 
in Switverland with her husband, who aw all, Mrs. Heath 
aomece), and two fone on daw, the Hon. John Colher 
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No announcements of the funeral were sent out, and 
the large number of distinguished men whe attended. 
and the various learned Societies that sent representatives. 
did so on ther own initiative. The Royal Society was 
officially represented by Lord Kelvin, Siv John Evans, 
Prof. Michael Foster, and Sir J. Lister, many of the 
Fellows also being present. ‘The Geological Society was 
represented) by Dr. Henry Woodward, Dr. Blanford. 
and Prof. Benney. Dr. Frankland, My. Crookes, Dr. 
Thorpe, and Dr. Gladstone were the representatives of 
the Chemical Society. “Uhe mourners from the Royal 
College of Science included Prof. Racker, Prof, Norman 
Lockver Clb. Prot, Tilden, Prof jaded C2137. Wrote Nene 
RKoberts-Austen, CB. Prof. Howes, Prof. Farmer. Dr. 
Wynne, Mr. J. W. Rodger. and Mr. Woodward. Majer- 
General Str J. FL. oD. Donnelly, K.-C... Major-General 
Festing, Captain Abney, CB. MrT. Nymstrong, Ma FF. 
RK. Fowke, and Mr. .\. S. Cole represented the Science and 


Art Department; Sir William Flower, K.C.B.. Dr. A. 
Gunther, Mr. George Murray, Mr C. FE. Fagan, Prot. 


Jeffrey Bell, and Mr FLA. Bather, the Natural History 
Museum : Prof. Armstrong, Prof. Ss. 1 Thompson, Prot. 
Perry, and Prof. Ayrton. the City and Guilds Institute : 
Mr. stanley Boyd. Mr. U1 Ff. Waterhouse, Mr J. 6. 
Pink, the Charmg Cross Hlospital Medical School ; Mr, J. 
JO. Veal Mine bo Weoisudler atrd Nilin alive sexton 
the Geological Survey. In addition to the Fellows of 
the Royal Society not included m= the above, there 
were present Prof. FE. Ray Lankester, Dr Dalbnyger, 
Sir Joseph Hooker N.C.B.. General Strachey, Dr. Lander 
Brunton, Uy. Selater, Pref, Carey Foster, Prof. ty. 
HW. Darwin, Sir James Paget. Dr Burney Yeo, Prof. 
Hf. Marshall Ward. Prot. Seeley, and Mr IF. Darwin. 
Among the other mourners were Mr. Walter Troughton, 
represcnting Mr. Herbert Spencer, whe was pres vented 
hy illness from you present, Dr. T. WK. Rose. Mr W. 
laarwin, May. A. Heath, Mr. S, Wirshilex, Mise 
Stewart, eens ral Sir Richard Pollock and Mr. 
1. Pollock. Mir Alma Wademia, Nir. Woe TIE cee 
Mr.oand Mrs. Humphry Ward, Mrs. Tyndall, Mis. W. Ix. 
Clifford. Mr. Henry James, Mr. Mark Judge. Mr. 1. 
Saunders, Dr. Semon, Mr. fF. Macmillan, Mr G. 1. 
Craik, Mir. Clodd. Mia. G. Gruffith, Lady Staveley Hill. 
Mr. Paynter Allen. Mir John Boyes, Mr. Spencer 
Walpole, Mr. Woodd Smith, Dr. J. Johnson, Mi, James 
Hulme. Mr. Stanley Edwards, Dr. Glover, Mr. “TL 1. 
Windsor, the Rev. 2. Jeremy, 1dr J) Nialecks alia 
J. Spiller and Mr. and Mrs. Briton Riviere. 

The faneral was at first announced to take place at 3 
oclock, whereas the time fixed upon wits 2°30, Owing toi 
delay in’ the train, a number of workers in science, from 
the Midlands and the North of Engkind, did not arrive 
at the cemetery untul the ceremony was over, ane this, to 
their deep regret. they were deprived of the melancholy 
sausfaction of being present when the remains of an 
estecined inaster and trend were ld to rest. 

The memory of Husley willalways be cherished among 
men of science, and at is imperative that there should 
hea permanent memorial of some kind te show the 
world how great is their regard fer him.  Yhe 
memorial shoukd be a truly national one, and not 
limited to any partentar institution, We understand 
that the Dean of Westminster is willmg that a tablet 
shall be erected ino the Abbey af desired, and this ts 
one of the forms whieh the memorial might take, sr 
Wilham blower suggests another form, ina leter to 
the /eates of Monday, He writes : 

“Un the great half of our nadonal Museum of Natural 
Thistory the noble statue of Darwin will hand down te 
posterity the image of the manas he appeared to all who 
knew himoin hte. Near this will soon be placed another 
statue remarkuble tor the accuracy with which the 
stiking personality of Gwen ts represented, as all whe 
sce itnow at the Royal Academy Exhibition can testify. 
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Surely this group of the great naturalists of this country 
and this century must be completed by the one we have 
just lost. in some respects the greatest of the three. The 
statues of Pitt and Fox stand side by side in Westminster 
Abbey. Huxley and Owen, often divided in their lives, 
would here come together after death in the most appro- 
priate place and amid the most appropriate surround- 
Ings. 

What is now wanted is a represcntative committee to 
take the matter up:we are confident that an appeal for 
funds would meet with a ready response. and we are glad 
ta know that steps are being taken in this direction. A 
circular signed by Dr. Foster and Sir William Flower has 
been issued. calling a meeting at the roomy of the Royal 
Society this afternoon. 


MOTIES, 

THE meeting at which the Prince of Wales.presided in St. 
James's Palace on Tuesday, ought to further the interests of the 
Gritish School at Athens, in support of which it was heid. .\ 
distinguished and representative company was present. among 
Them being many well-known men of science. The Vrince of 
Wales has concerned himself with the existence and welfare of 
the Schoo] from the me of its foundation in 1883, and we are 
glad to notice that in his remarks to the meeting he drew atten- 
tion to the fact that the scantiness of the means provided was 
out of all proportion to the valuable arch:-ological work carried 
cn. The School only has a precarious annual income of £500, 
whereas the French School at Athens has an assured income of 
over £3000 a year, and the German School more than £2000 a 
year. (wing to this state of affairs, it is quite impossible for the 
3ritish School to enter into competition with such undertakings 
as the explorations of the Germans at Olympia. the French at 
Delphi, the Americans at Argos, or the Greeks at Eleusis and 
Hpidaurus. The sum required to bring England approximately 
into line with other nations is at least £1500 a year... For- 
tunately, as the Prince of Wales remarked at the mecting. 
there are hopeful signs that matters will soon be placed on 
a more satisfactory footing. .\ petition for support addressed tu 
the late Government, met with a ready response: and before 
leaving office Sir William flarcourt took steps to use some por- 
tion of the public funds devoted to the encouragement of scientific 
investigation for the support of the Schvol, andit is understood that 
the present Ministers are willing to confirm the action of their pre- 
decessors. One of the colleges at Cambridge, which has been most 
severely tried through the agricultural depression, has generously 
made an annual appropriation out of its reduced funds, and three 
colleges at Oxford have voted annual grants. The public 
Vhe Prince of Wale> 
suygested that perhaps some of our City Companies, whose funds 
are devoted not only to local charities. but which have extended 
their sphere to the support of educational and scientific institu- 
“inns, may see thely way to encourage research in Greece ; 
and he hoped that our colonies, which are so intimately bound 
up with our own culture and our higher national aspirations. 
will recognise the fact that all the privileges of the Athens School 
ate open to their qualified students, and will make some eflort 
towards securing its adequate cthciency. Lastly, he appealed 
(o the hberality of private individuals, and expressed himself 
convinced that the appeal would find a response throughout the 
country. Every year excavation, both in Greece and else- 
Where, is becoming more important to science. The follow- 
ing resolutions, confirmatory of the object of the meeting, 
Were carried unanimously :—(1 ‘Vhat the British School 
at Athens has already done excellent work during the ninc 
years of its existence, and is well deserving of increased 
support.” (2) ‘That this meeting pledges itself to use every 
ettort to place the School upon a seund financial basis. so that in 
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schools are also moving in the matter. 
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point of dignity and efficiency it may worthily represent this 
country among the other foreign institutes in Athens.” 

Pror. Curtits, of the University at Kiel. has been appointed 
successor to the late Prof. Lothair von Meyer at Tiibingen. 

Pror. DantEr C. Karon, well known in botanical circles by 
his work on ferns, has just died at New Haven. U.S. 

We learn that M. {. Deby, one of the leading authorities on 
diatoms, whose magnificent collection was recently acquired by 
the British Museum, ix dead. 
having been born at Lacken, in Belgium, in 1526. 


He was in his seventicth year, 


To the list of honours given last weck should have been 
added Sir Bernhard Samuelson, M.T’., F.K.S., who has been 
made a Privy Councillor, and Dr. 11. D, Littlejohn, who ha~ 
been made a knight. ©!n Thursday last, Mr. Vharnley Stoker. 
President of the Royal College of Surgeons in Ireland, and Dr. 
Christopher Nixon. were knighted by the Lord-Lieutenant of 
Ireland. 

Tue date of the annual meeting of the Society of Chemical 
Industry, which is this year to be held in Leeds. has been post- 
poned from July 17 to July 31. in consequence of the General 
Election. It is not thought that any material change will have 
to be made in the programme. 


Prov. ScHwarz has been elected a Correspondant of the Pari 
Academy, in the Section of Geometry + Baron von Miller has 
been elected to the late Prof. Pringsheim’s place in the Section 
of Botany, and Prof. Engelmann succeeds Ludwig in the Section 
of Medicine and Surgery. 

WE are glad to be able to announce that the Italian Meteore- 
logical Society, which was temporarily dissolved after the death 
of Vadre Denza, has again been reorganised, under the presi- 
dency of Count Vigodaizere, who isthe proprietor of an observa- 
tory at Fontaniva. The central observatory will be at Moncalieri, 
as before, and we look forward to a continuation of the useful 
work carried on formerly by the Society. 

WE are informed that King’s College. London, will open next 
October a department for training teachers for Secondary 
Schools. There will be a two-years’ course of technical studies 
combined with the preparation for the B.A. degree of the 
University of London. Detailed instruction in the art of teach- 
ing particular subjects will be given hy the Professors of the 
College. Six Exhibitions of £15 are offered. Names of 
students should be sent in before September 16. 

A REUTER correspondent at St. John’s reports that the 
steamer A7¢e left there for Greenland on Tuesday to bring home 
the Peary .Arctic Expedition. It is expected to return on 
October 1. The party on board includes Prof. Salisbury. of 
Chicago University. who goes to study the glaciers and gevlogy 
of the region; Prof. Dyche, of the State University. Iansas. 
who will collect specimens of the fauna and flora; and Mr. 
Boutillier, of Vhiladelphia, who represents the Geographical 
Society. 

Tur influence of the Royal Gardens at Kew is felt: in widely 
different regions of the world, through the men who are 
trained at the Gardens and sent out to various Botanic Stations. 
Three new appointments of men who have benefited by the 
Kew training, are notified in the current Kew Audletiar : they 
are Mr. C. 1). [Tumphries, who has heen made Curator of the 
Botanic Station of Aburi, on the Gold Coast; Mr. J. C. Moore. 
who has been appointed Curator of the Botanie Station at St. 
Lucia, in the Windward Islands, West Indies; and Mr. 11. 
MeMillan, who goes as Ilead Gardener to the Royal Botanic 
Gardens at Peradeniya, Ceylon. . 

Mr. A. B. Basser has sent usa letter referring to the proposed 
chanyes in the size of the pages of the Kuyal Society”s publications. 


, He directs attention to chapter xil, section ii. of the Statute= 


te 
fat 
@) 


ot the Suciety. empowering any six Fellows to convene a special | 
general meeting, and suggests that such a meeting should be 
summoned, and the followins resolutions submitted to it: (1) 
That this meeting is ef opinion that the present form of publish- 


ing the 7ransx tions should be continued. (2) That this mieet- | 
ing is of opinion that the present form of publishing the Z’ro- | 


ceedings should be continue 1 The resolutions are drawn up 


separately, so as to obtain the votes of Fellows who approve 
of a change Leing made in the form of one kind of publication, 
but disapprove of any change its regards the other. 


1s the recent death of Prof. Verneuil, France has lost one of 
His name is intimately connected 
-At first, .\ssistant of 
Anatumy, Prosector, as well as Professor of Anatomy to the 


her most eminent surgeons, 
with the histury of contemporary surgery. 


Faculty of Medicine, he devoted himself to anatomical and 
physiological studies, and deft his mark by important works, 
chiefly on the heart, and on the anatomy and physiology of the 
Venous system, Later, he formed part of that noted phalans 
which, under the auspices of Lebert, with Rebin, Broca, Follin, 


introduced histological studies into France. From this time 
date a series of original memoirs, notably on the demoid cysts 
of the face, and on the scrotal enclosure, in which he expounded 
new views, and established the scientific theory which is now 
generally adopted. Later still, when hospital surgeon and pro- 
fessor in the Faculty of Medicine, he introduced important 
mietheals of operation. Animated by the most ardent love of 


science, he Knew how ta communicate his enthusiasm to those 
around him: he had all the requisite qualities of a founder | 
Hlis activity showed itself by a great number 
of communications learned of which he 


of a school, 


to socicli¢s Was a 


meniber. 


Tuk extensive science laboratories and Inildings recently 
sened wt Lille are described in detail in the Aer we Gecrale des 
Stare. The buildings comprise a physical instittte, an inst 
tte of natural science, and an institute of chemistry, erected at 
a cost of £65,000. The cost of the whole work was nearly 
£149,000, and this has been berne by the Municipal Council 
und the Academy at Lille, assisted by a gaft of £4000 fron M. 
Philippart. The town of Lille has guaranteed an annual grant 
of £500 for twenty years, to be used in the interests of higher 
edufation, and has shown the greatest interest in the work of 
the new institute. The departinent of chemistry is divided into 
two parts, in which pzeneral chemistry and applied chemistry are 
respectively dealt with ; and in each section laboratories are pro- 
sided for research as well as for instruction, The physical de- 
Pertment occupies a separate building, in which accommodation 
> provided for experinients of extreme delicacy as well as routine 
werk, On accountof the preat stability now demanded by many 
hysiGal investigations, all the research laboratenes are on the 
ground Noor; for the same reason, numerous large isolated pillars 
finaymnry Weve been provided, and strong slate slabs have been 
Polinty the corners uf the kiboratories, The natural science 
bedding provides accommodation tor 


geology, zoolagy, and 
any 3 anda room is reserved for the Geological Society of the 


North ef France, Uvery facihty tor study under pond con- 
eater’ appeir ote he otter] by the new daborateries, and 
eh redeeuiom in branee will derive benetit from the increased 
epee now edtered it at Lille. 


Pit hard tetermatenal Agricultural Conpress will take place 
Vir We frv 
Wee tly af th 
soyeemher ri. 
fn 
he 


Septombher Sto #63 henee it will chesh with the 
Both Wseejation at Ipswich, which begins on 
The Congres wall be beld under the patronage 


Rite ot the Melee, and endbraces twelve sections, 


Tn 
eonef agroeltural etheeation the subjects for discussion 


verde 
om | 


mint eeheeds, telds far experiment and cdemeanstration, 


Pity of des i@tiy anontermabonid programe of superior 
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agricultural study, and the professional training of farmers sons 
by interchange of the young people of different districts. The 
section of agricultural science will embrace chemistry and 
physiology as applied to agriculture ; the uUlisaGion and conserva- 
tion of natural manures; agricultural meteorology + experiment 
manures, foods, and 
The third, fourth, and fifth sections deal respectively 
with co-operation, legislation, and currency. The section o 
animal production will discuss practical questions relating to 
stock-breeding, selection and crossing, the improvement of 
breeds, and the feeding of stock im times of drought. The 
velerinary section will concern itself with the organisation of 
velerinary sanitary police and the contagious diseases of animals, 
including pleuro-pneumonia, anthras, and tuberculosis, The 
section of plant production is to ciscnss the selection of seed, 
the cultivation of malting barley, ** sidération,” the cultivation 
of peaty and mossy soils, drainage, and irrigation, The ninth 
seclion—southern agriculture and colonisation embraces grape 
and silk culture; the cultivation of flowers for perfume, of oil- 
yielding plants, and of coffee, tea, and sugar-cane z the agricul- 
ture of the Congo and of Tunis: and the conditions of countries 
The tenth section takes in 
forest economy, the eleventh deals with pisciculture, and the 


stations and laboratories of control for 
seeds, 


to which emigrants might be sent. 


twelfth with agricultural industries, such as dairying, Drewing, 
and bee and poultry culture. 

Tut results ofa competition organised at Paris last month, hy 
Sixty thonsand 
carrier pigeons from all parts of France, and from some places in 
Belgium, were released from the Uiffel Tower at known intervals 
and times. he first pigeon travelled a distance ot 150 hilo- 
metres (934 miles), with a velocity of 70 kilometres (47 miles) per 
hour, 


the Petit Journal, are of some scicntitic interest. 


The highest average rates of fight ranged between this 
and 43 miles per hour for a distance of 204 miles, These rates 
AA distance of 600 
miles has been covered at an average rate of 50 miles an how, 
and in June 1800, a pigeon travelled fram Blois to Dijon, a 
distance of 2g0 miles, in gh. 46m., which gives a rate of about 
60 miles per hour, There is also evidence that much higher 


are low compared with previous records, 


average Velocities than these have been reached. 


De. J. TANS, Secretary of the Vienna Academy of Sciences, 
laid before it, on the 2oth ult, an investigation on the daily 
range of the barometer on clear and eloudy days, especially on 
mountain summits, [twas known that at ordinary stations the 
daily barometric range in’ clear and cloudy weather only exe 
hibited a ditference in the single daily oscillation, while the 
Buta similar in 
With 
this object the author undertook the tedious operation of 


double daily oscillation remained unchanged, 
vestivation for mountain stations had not yet been made. 


calculating the daily barometric range at a number of mountain 
that at these the 
double daily oscillation remained the same in both kinds of 


stalions for the summer season, and found 


weather, At the earth's surface the daily curve showed a much 
yreater amplitude in clear than in cloudy weather, and a totally 
diferent epoch, ‘The averape fons of the daily curve for the 
mounttin stilions is represented hy the formula: orgs sin 
(353° + v)on elear days, and 0720 sin (tot + 1) on cloudy days. 
On clear days the masinum of the single daily osciliition accurs at 
oh, jom, awm,, while on cloudy days it occurs at Th, p.m. The 
author also found that the differences in the daily range on clear 
and cloudy days corresponded entirely to the diflercnees whieh 
exist over the hind, as contpared with these over adjicent seas 
A RLIUKN bas been issued showing: the number of licensed 
experiments performed on living animals diaing 1894. Yhe 
total number of persons holding licences during the year wats 
t5,and of these 56 performed mm experiments. The tables 
given afford evidence that licences and certificates have been 
granted and allawed only upon the reconnmendation of persens 
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of high scientific standing, and that the licencees are persons 
who, by their training and education, are fitted to undertake 
eAperimental work and to profit by it. All the experimental 
work has been conducted in suitable places; the number of 
experiments performed was 3104. In more than one-third of 
these the animal suffered no pain, because complete an.esthesia 
was maintained from before the commencement of the experi- 
ment until the animal was killed. More than fifteen hundred 
of the remaining experiments were of the nature of hypodermic 
injections or inoculations. In about five hundred esperiments 
the animal was anasthetised during the operation, but was 
allowed to recover. These operations. in order to insure success. 
are necessarily done with as much care as are similar operations 
upon the human subject ; and the wounds being dressed anti- 
septically, no pain results during the healing process. 


Tht Geoloyists’ Association will visit: the coast of Antrim 
and the Mourne Mountains this summer (July 29 to August 3). 
The programme includes the examination of sections in sedi- 
mentary rocks ranging from the Ordovician to the Chalk, pre- 
Devonian gneisses, and the basalts, rhyolites, and drusy granites 
of the Tertiary eruptive series. The illustrative papers by 
Messrs. Mcllenry and Vloyd Praeger will shortly be issued as 
a pamphlet. in advance of publication in the Proceedixgs. The 
country to be visited is classic, and additional interest is added 
to it by the recent publication of two papers in the Geological 
Magarin. The first of these, in the June onmber, by Mr. 
Mellenry of the Irish Geological Survey, describes valuable 
evidence as to the age of the trachyte (rhyolite) of the district. 
In a section at Templepatrick Quarry, the acid lava is seen. by 
the arrangement of its columnar and flow-structure, to have 
flowed over the surface of the Chalk, sweeping the overlying 
gravel before it. and piling it up against the denuded edge of a 
mass of basalt belonging to the carfzer of the two basic series. 
as fragments of the trachyte occur elsewhere in gravels overlain 
by the Azfes basalts, it may be said to be of ** mid-basaltic” age. 
The second paper. in the July number, is by Prof. Cole, and 
deals with the nature of the acid rocks poured out from the 
Tardree volcano, which are said to equal in variety the better 
known rhyolites of Hungary. 


TH numbers of the Aotanical Gazelle for May and June 
contain a translation, by Mr, G. J. Peirce, of Prof. Strasburger’s 
paper en the * Development of Botany in Germany during the 
Nineteenth Century.” In the latter number there is alsoa very 
instructive article, by Mr. J. M. Coulter, on the ‘* Botanical 
Work of the American Government.” At present four distinct 
divisions of botanical work are organised under the Department 
of Agriculture, although other divisions also do a certain amount 
of work that may fairly be called botanical. These four divisions 
are those of botany, vegetable physiology. and pathology, 
agrostology, and forestry. The Division of Botany, under the 
gencral supervision of Prof. I. V. Coville, of Cornell University, 
is engaged in strictly scientific work, such as the working out of 
lucal floras, the examination of seeds, investigation of weeds, dc. 
To this department the Government appropriates, during the 
[resent year, 33,800 dollars. The division of vegetable physi- 
ology and pathology (26,300 dollars) is concerned with 
investigations into the phenomena of the growth of plants, and 
into the diseases of cultivated plants. Its chief is Prof. B. T. 
Galloway, University of Missouri: but investigations on behalf 
of the department are carried on also at the following centres :— 
University of Nebraska, University of Michigan, University of 
Minow, Nansas Agricultural College, University of Copenhagen. 
The function of the Division of Agrostology (15,000 dollars) is 


| 


| 


to deal with forage plants as well as grasses, to instruct and» 


familiarise the people with the habits and uses of these plants, 
to conduct investigations relative to their natural history and 
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adaptability to different soils and climates, to introduce promising 
native and foreign plants into cultivation, and to identify grasses 
and forage plants. Its chief is Prof. F. Lawson-Scribner. The 
Division of Forestry, under the charge of Mr. B. FE. Fernow, 
has at present chiefly been occupied with the study of 
character and value of different timbers. 


THE current number of the Jeewrnal de Physigue contains the 
second part of the paper, by M. P. Curie, on the magnetic 
properties of bodies at different temperatures (see NATIRE, 
June 6, 1895, p. 134). Vhe present paper deals with iron, nickel, 
and magnetite. In the case of iron, measurements have been 
made at Cemperatures between 20° C. and 1360°C., and for field 
strength of from 25 to 1350 C.G.S. units. The ohservations on 
nickel and magnetite were only made at temperatures above that 
at which the great change in the magnetic properties of these 
bodies takes place. The values obtained with iron up te about 
756° C. agree with those previously obtained by Dr, Ilopkinson. 
Above this temperature the author finds that the curves show ing 
the relation between the intensity of magnetisation (1) and the 
strength of the field are straight lines passing through the origin 
for temperatures between 750° and 1280° F. decreases more and 
more slowly. At first (1) decreases to half its value for a rise of 
temperature of a few degrees, but between 950° and 1280° the 
susceptibility is almost a constant, only decreasing very little as 
the temperature rises. At a temperature of about 1280 the 
susceptibility suddenly increases by about 50 per cent.. anc then 
again gradually decreases up to 1365 The author, with some 
hesitation, gives the following explanation of this behaviour : 
“Up to a temperature of $60° iron behaves like any other 
paramagnetic body. At a temperature of about 860°, however. 
it begins to change into a second allotrupic form, this trans- 
formation being complete at about 920°, and the iron remaining 
in this condition up to 1280°, and behaving like such a body 
as oxygen or palladium. Finally at 1280° the iron change 
suddenty back to its first condition.” The attractiveness of the 
above theory can only be appreciated by a study of the author's 
curves, for if the curve showing the connection between the 
logarithm of the susceptibility and the logarithm of the tempera- 
ture is plotted, it is found that the curve between 750° and 
860° would, if prolonged, form with the curve above 12S0° a 
curve in all respects similar to the curves obtained in the case of 
nickel and magnetite. With nickel the author finds that the 
temperature of the magnetic transformation is about 340°. After 
this temperature the susceptibility Is independent of the strength 
of the field, and decreases regularly and very rapidly as 
the temperature rises. In the case of magnetite the chief 
magnetic transformation takes place at a temperature of 535°. 
-At temperatures between 550° and 1370° the susceptibility 
is independent of the strength of the field, and decreases 
regularly, and between S50° and 1360° varies inversely as 
the absolute temperature. The value of IN (see previens 
0'0280 


note, for. e7t.) being given by the expression Ko = where 


T is the absolute temperature. Irom the differences exhibited 
by the behaviour with change of temperature of diamagnetic 
and paramagnetic bodies. the author considers that these Wo 


properties must be attributed to different causes. 


Lasr week the /4harnaceuttcal Journal began the first 
of a new and enlarged series (the fourth) The journal, 
which is now in its fifty-fifth year, has done much to promote 
pharmaceutical organisation and progress. 


Tait. second part of the Report of the International Meteoro- 
logical Congress held at Chicago in 1893, has just come to us 
from the United States Deparunent of Agriculture (Weather 
Bureau). The papers included in the Report were communicated 


tothe sections a history and bibhography. agricultural meteoro- 
‘ogy, and atmespheric electricity and terrestrial magnetism. 
Part it. will comprise climatology, instruments and methods of 


servation. and theoretical meteorology, 


Titk mest important articles in the Avie Audi tin for \pnil to 
July. are one et the various sugar-cane diseases in Barbadoes, 
me on m: iple St gar, containing information with regard to the 
growth of the sugar-maple in the United States: and one on 
anbury, club-reat, or tinger-and-toe, describing the mode in 
which this disease is produced ina number ot species of Crucifery 
by the attacks of the parasite Placentia ra Arasstee, and the 


best modes of connteracting it. 


THe ew quarterly number of the Aewrnuad of the Royal 
Asricultural Society contains a paper on ** Cross-bred Sheep,” 
by Mr. HH. J. Elwes. in which many facts of hiological interest 
arc trererdal, The 
Ureeds is insisted upon, whilst due importance is attached to the 
‘angers which beset the breeder should he venture beyond the 


value of a first cross between two pure 


first 
! lit 
Vee geveral myprevenient which the sheep ot this country have 


ress, 


Vir. Viwes is ina position to draw upon the results 
ractical experience in the cross-breeding of sheep. 


endergene within recent years is attnbuted to the imereasing 
rosert to Me serviees of puresbred sires, but much remains to be 
th se the shill, 
auiire. antl energy. 9 \nother paper of scientific interest is 
We Fy Prot (1. 7. Brown, * Kingworm of Calves,” 
wha h sall@strated with five original drawings. 


ee Ty breeders who presess necessary’ 


CLR. on 
Tt is demon- 
strated that the living spores of the fungus of ringworm may 
val to another by means of dice. 


spew sfitted from fme ani 


Prot. | gar Mo (rockshank contributes a popular paper on 
Moore es in Vlealth and Disease.” and economic botanists 
will find ch teat os interesting in Mr tilenny’s paper on 
‘Th: Oojw ant oars Cultivation.” “Uhis issne also contains a 


lirds as are 
Altogether, 38 
Tletals are given comcerning their food, nests, 


willl ‘undoubtedly 


species 


lug «f Hh native 


Nenefi al oto agereu ture.” ae 
MP eberaped, 


nuh nates, 


THe addiitons tothe Zoological Society’s (iardens during the 
Anubis Baboon (Cre phalus auuhis, &), 
we 


ast week inelude . 1 
Tomy bfae Varadoxures 
Niwetii: restate), a sharpes Weel Owl CSyeaeine in hate) 
tran \oora, tool wast, presented by Mr. W. 1. 
Hieul Tard nals (/'27 


presented by Tir. te. bre ldagig 


Povata s. Twoespotted 
Adams: two 
widow ud atey trom South America, 
Blandford : a Saad) THE Mynah 
7) from Inha, presented by Mr. W. Norbury : 

Brewn Crepe hin (Cea fatneidr ) 
by Mr W.o7.. Gibbs: oa Spiny tailed Monitor (Mura 
raathurw y trea Keeluck Ray, West \ustraha. presented hy 


reste } ¢ 


(Gra lt relist 


from Lrazil, presented 


Mr. Seville Kens a) Camphells Monkey (Cerceprtae at. 

vem) Tre West) Afriea, ain egyptian |b romastay 

oe tr ear ) trom Taryyt, deposited + Gwo Mlantehurian 

Crates Grasirrtir ter) trom North China, purchased ¢ twee 

MO Dior (Curee a rete, a japanese Deer (Camm fa, 
r Veh Gardens, 

OER ASTRONOMICAL COLLAIN. 

su Pere Nb yfit SbARS. The recent spectroscoyac 

wr i 8 Cephee hy Velopalsky GNavttri, val dn 

zeae ot B byes oy Vickerng. Lockyer, and others, 

t ; vet a yreat deal te learnmias to the 

1 , be recor worntblesed short period other than 

ftbhe Myeliype Te those inquines, tt has become clear 
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thata study of the light-curves must go hand-in-hand with that 
of the spectroscopic changes, and we therefore welcome the 
publication, by Dr. Schur, of new light-curves of 8 Cephei, 
m -\quile, and 8 Lyne (fst. Mid. 3282 83) The obser- 
yations were made at Strassburg in the years 1877 85 by 
-Argelanders method, an wpera-glass providing the requisite 
optical aid. 

In the case of 8 Cephei. the observations and light-curve agree 
very well on the whole with those of Argelander and Schonfeld, 
but the interval from minimum to maximum is reduced by Dr. 


Schur from id. 1g°6h. to 1d. 13°7h., and the period derived 
is 5d. Sh. a7m. 38047s., or 1027s, less than that of 
Argelander. here does not seem to be any ground for the idea 


that the length of the period is sensibly changing, Dr. Schur 
also obtained distinct evidence of a standstill in the light-curve 
in the descent to minimum, The period arrived at for 
7 Aquile is about 4s. Tess than that of Argelander. namely, 
rd. gh. 13m. 59°318s. A very decided ‘hump is shown on the 
descending side of the light-curve : this is not merely a halt like 
that in the case of & Cephei. but an actual increase of Hght, 
commencing about 3d. 20h. after minimum, and reaching an 
abortive maximum about twelve hours later. The interval from 
minimum te maximum is 2d, 6h. The observations of, 
B Lyre give a Siyht-cursve of which the general form is almost 
identical with that given by Argelander, but the agreement uf 
individual minimum with calculated Cimes is not very good. Te 
bung these into better agreement, Argelander’s formula is 
corrected to the following : Epech 424, Bonn mean time, USs§ 
Jan. G, 15h. 28m. + rad. 2th. 47m. 235.°72 E+ os. 315038 
i? — soooor2irs. 14, 

The paper gives tull details of the observations and their 
reduction. and its value is increased by a plate showing the 
forms of the light-curves of the three variables in question. 


THE NICE OBsERVVTORY. - Nal iv. of the Jfanaks of the 
Nice (Observatory is a monument to the industry of the director 
and staffof the magnificent observatory founded by M. Bischofl- 
sheim. = M. Verrotin, the director, contributes an elaborate 
investigation of the inequalities of the first order in the elements 
of Vesta. produced by the action of Jupiter, employing inter: 
polation methods. M. Javelle furnishes full particulars of 505 
new nebule discuvered by him during 1500 and Sgt with the 
ureat equatorial of 1§ inches aperture, The positions of these 
were determined by micrometrie measures of distances from 
comparison stars, and awaiting accurate meridian observations 
of these, provisional pesitions fer tSeo have been computed, 
Some of these cbjects are easily visible, but the majority of them 
vue rather difficult, and others are at the limit of visibility of the 
Nice refractor, Star clusters have been rigorously eveluded 
from the catudogue. 

The meridian work at the observatory is particularly directed 
to the double stars of the Dorpat catalogue. and the already 
numerous stars which have been used as comparisons in the 
observations made with the equatorial. The period covered My 
the present publication is i888 April § to 1s$0 December 23. 

From May S87 to December rSo2, 20 new minor phinets 
were discovered at Nice by M. Charlois, the last: 1 by photo- 
graphy. A vast number of observations of these and other miner 
planets have also been made hy M. Charlois, full details at 
which are recorded in the present volume, Observations of 10 
comets are also included. 


horexties Pesovitv LArBRiIwEN Tr. | The experimental 
demonstration of the earth's rotation, devised hy Foneawlt in 
tS51, has recently been repeated at the De La Salle Training 
College, Waterford), on a somewhat smaller scale than am the 
original experiment. The weight of the pendulum hob was 
191hs., and it was suspended hy a wire 37 feet Ginehes in lengths 
Teset the pendulum in vibration, the usual method of burnmy 
the string by which the beb is tethered was employed. Thirty: 
three observations of the hourly motion of the pendulum plane 
were made during Felriary and March of he present year, and 
the mean result was ar 4S. che ealeulated value heir 
11°§3°37') The time of the earth’s rotation, or length of the 
sileretl day, thus deduced is 2gh. jim. jos., an amount only 
about tim. in excess of the true time.  boucanlt’s: chservationy 
gave 23h, 33m. $78. as the time af rotation, Particulars of the 
Waterford experiment, and an explanation of the principles 
involved, are given by Dr, Mo 1. eY Reilly in) 2agrnecriag, 


July 5. ’ 
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IEEE SENS (LAR HON NBG GEM most beautifullaw. bam very glad to say that quite recently Mr. 
: Vil Maawell Read, of the Harvard Observatary, has pu Rracsuail| 
3 this very same suggestion, so that we may ho cole it will soon 


T WO objections, however, have been made to these hypothetical 
two swarms, It has been urged that the sec mndary swarm 
which we saw moving in a closed orbit round the primary one 
would seon spread out into a line along the orbit, so that there 
would always be some parts of it mixed up with the constituents 
of the parent swarm. That is a perfectly fair objection, sup 
posing we are dealing with millions and billions of years, but 1 
think that those who have made it do not know the history of 
astronomy. Let us take, for instance. the history of the 
November swarm which cuts the earth’s orhit. so that in certain 
Novembers, generally about thirty-three years apart, we get this 
swarm of meteorites pissing through our atmosphere, getting 
burnt out in that passage,and giving us one of the most magnificent 
sights which it is possible for mortals to see—a whole hemisphere 
of sky filled with shooting stars. Some of you may remember 
such a phenomenon as that in the year 1866, some of us are 
hoping to see A recurrence of it in 1899, for which we have not 
Jong to wait. But the fact that we only get this appearance every 
thirty- three years shows that, at all events, that swarm of 
meteorites to which the phenomena are due has not changed 
during our life-time ~nay, it has not changed during the last 
thousand years, for man has known of that November swarm 
for more than a thousand years, and we have only known vf the 
vanability of Mira for 300 years ; so that you see such an objection 
as thatis entirely out of court, because it lacks the historical 
touch. 

Another objection which has been urged is that there are 
certain irregularities in the light-curves of these bodies; that 
Mira, for instance, does not alw: ays Come Up to the ymount 
of brightness at its maximum, and perhaps, for all we know, does 
Hot always go down to the same low magnitude when it is at its 
lowest. T h: at alsa is perfectly true, and on this account: there 
is no reason why we should suppose that these phenomena of the 
Waxing and waning ligtht af the body are produced by the move 
ment of one body only suppose, for instance, that there 
cosmic eye a billion miles away from our solar system, so be 
fully and AqUISILe ‘ly wrought, 50 delicate in its cpnstruction, t 
ican sve an increase in the light of the sun every time a big come 
goes round it. Now we know from our own experience of comets 
thatit would be absolutely impossible for tha! delicately constructed 

ee anything like a constant variability in the light of the 


same 


ider these conditions, because sometimes the brightes 

> which come to us are absolutely unpredicted, they com 

ular tim It must also be pointed out i connection 
With this objection that there are other obvious causes for 


considerable variations in the light, both at the maximum and 


the minimum, You remenber that | showed you those beau- 
tiful spiral nebnie of which Dr. Roberts has given us such 
ni Renieent photographs ¢ suppose them to represent the parent 


warnis, and that another minor swarm tries to pass them ¢ it 
impossible to imagine that the minor swarm would exactly pass 
through all the intricacies of those magnificent spirals, and go and 
‘ome through it precisely on the same path. Ht would be certain 
that in consequence of perturbations, the secondary swarm would 
sometimes go through a denser portion, at other times through a 
less dense portion, and then you see that would be quite sufficient 
to give usa considerable difference of luminosity. 
1 have another interesting serivs of diagrams. which ol 
show you that almost any amount of variahility and ¢rregudar 
variability in the light curves of these bodies may be explained 
mM very simple grounds, supposing we ac knowledge that we are 
lealng with the movements of more than two hc sibese how ine 


ance, suppose we have one cause at work which gives us a 
maximuns and minimun, and another cause which gives us 
wo very much smaller maxima and minima occurring at a 


fifferent period represented in Fig. 34 in the upper part of the 
liagram, 

Howe add these two Cogether, we get the irregular iy curve 
hown below the two simple curves in the diagram. But the 
mount of irregularity nay possibly only reveal the amount of our 
gborance, and i when the lime comes when we can isolate these 
Wocauses, and thus see how the addition of them should be made, 


we shall find that every part of this curve is really the result of 
Revised from shorthand notes 0: course af T Worki M 

tothe Museum of Practical Geol during N nd Deremt 
$- (Continued from page 207). 
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be worked out on pretty bro 
But suppose for a moment ‘ v0 bodies is not 
accepted, What have we got in pla fit? Well, we have to 
explain all the phenomena of variability by one body. That has 
heen atlempted more or less happily. Suy es sv, for instance, we 
have the case of a body waning and waning yuite regularly ; you 
have only to say that body is ee a soup- plat ie nd rotates on an 
axis, so that sometimes you see the face, sometimes only the « 
But that is not very satisfactory. because we do n : 
which are like soup-plates. Another way is lo say that the stars 
whichare variable have great dark patches on oneside of them, great 
bright patches on the other. Well, of course you can get a 
lion of light by such a scheme as that ; hut we have not obs 
that, we are simply inv en merely suggesting ideas to nz 
that f fancy nature will tell us by and by are quite erroneous. 
For instance, | have shown you the facts with regard to 6 I shitaee 
What is the explanation put forward for the variability of that 
star? Simply this, that it is a surface of revolution, the ratio 


Lice? uvMits 


PERIODS O 


I I gz how apparently irregular light-cu may we 
Immitipn of tw oy light variations 

f the elliptic beyond any experience of 

vs with rey lies; there isa dark portion 


one end of the axis symmetrically situz 
has to turn and twist with its axes 
and at the end of the chapter you are to have 
ys that of B Lyra. That you see is blown into thin air by the 
spectral facts. 1 think you will acknowle that these things 
we irrational, because they have no true basis of fact, and we 
nust remember that in all this work we must deal strictly with 
the facts in accordance with the rules of philosophising ; 7c. we 
must never have a complicated explanation unt weare perfecily 
ertain that a simpler explanation will not do, and the simplest 
explanation of all wt which occurs most frequently in the 


ted. This thing then 
and the black spot. and soon, 
such a light curve 


region of fact uts the soup-plate theory with regard 1 
viable stars \ f mt. Further, remember tha 
pposing those 1 who sull hold tothe one-body the 


he star, one variability to the possible exaplanatio 
variability by the meteoritic hypothesis, they will find it very n 
more difficult to explam the departure from regularity by 
reometric system, because a geometric system niust certainly 
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We Se the greater hght formed at the moment when twoaswarmns, 
olving round the other. are nearest together. 


k tu sate ly for science, one of these new stars appeared in 
‘ n iti wnous Nova .\urige, and two photographs will 
: ! give us an idea of the sert of thing which an astronomer sees in 
1 r lies the heavens when the discovery of a new star is announced, 
. ly peam ( The photographs show a portion of the constellation of Auriga, 
\ ; 3 and a star which is very clearly seen in the photograph taken 
a ring ranee very soon after this star had burst upon us, is absent from one 
Cyg S> h 1 was WS W l ] taken a few months later. 
v regard tot rigi Since the spectroscope was first applied to the stars, five new 

8) nas ith: ve new stars is the — stars have been observed and speetroscopteally examined. One 
r ) “ hey los \ } was this | appeared in Corona Bercalis in 1866, one in Cygnus in 1876, and 


one in Andromeda im 15852 then came the one in Aunga in 
t892, to which reference has already been made, and last of all 
was one in the southern hemisphere, discovered in 1893. The 
first three of these were observed by eve only, but in the two 
woones we have the immense benefit of photographic 
records. 

It was therefore a very interesGng point when a new star came 
along, to see whether there was any additional light thrown by 
it upon the problem of two bodies: and further, upon one of the 
points in which, if the meteoritic hypothesis failed, it was worth 
Li solutely nothing atall. If there was any truth in the idea of 
the light of these bodies being produced by the clash of meteor: 

warms, when the clash was over the swarms should go back 
into their native obscurity, or condition of Jow temperature, and 
should. if they were seen at all, puton the spectrum of sparse 
warms in other parts of the sky : Chat is, they should put on the 
pectrim of a nebula. 

Phat, you see, was a very crucial point; if was a point which 

ult be settled by the spectroscope. provided always we had 
{these marvellous bodies at suc i a distanee from us that 
we could still observe it spectro y. and see what the 
lifterent changes really amounted to, 

Already in the cease of Nova Cyyni. the spectrum had been 
io ; \ tbserved ta change from a rather complicated one of we 

P ‘ , lines and thitings to a very simple one, similar to that of 
‘anetary nebula. The observations did not, however, furniel 
ny direet evidence that more than a single body was concerned 
in the outburst. 


“ 577 with Nova ¢ 


yen F : A 

(N Tene, bse We seem driven, then, Phe appearance of Nova SNurigey, however, furnished a splendid 
f ; m re tueed by the in ppertunity of testing the many theories which have been at 
t I NASA f (ter, because if they wer various times advanced (o account for the phenomena. This 


Nova was discovered at Edinburgh by Dr. Anderson, who was 
modest cnough to announce his discovery by sending an anonymous 
he suppositi fsmall — post-card to Dr. Copeland, the Astronomer Royal for Scotland, on 


would be execedin 


Where are we to fine answeris 9 February 1, 1892. It was then a star of the fifth magnitude. 
In 1 ~M increasing and on confirming the true nature of the newly-discovered star hy 
realms of | means of the spectroscope, Dr. Copeland made the news pubhe,. 
. I \ far as ity Information was reecived at most observatories on February 3. 
rethe view and on the same evening two photographs of the spectrum were 
I affords taken at South Kensington. During the next Oso or three weeks 
G 1 Tait the star fluctuated considerably in brightness. though being 
| generally on the down grade: and by April 26 had fallen o the 
KI 
f I ttre sp 

a general mild only he picked up at all in the 
‘ Tsaw f to the phatogaphie records of 
I mena led something of the earlier histary 
i really been photographed by Trot. 

SAS LET its existence was known, 
phat the spectrum of this wander ful 
he con that in the ease of all the elief 
h l dark line side by side, There 
n is, in the spectrin of that hody we 


sy wel with the giving ont ef hydrogen, and the absorp- 
w, the same set of particles cannot be 
t the same time. We were then 
ind the first photograph. there- 
rectrunt of this strange body, putt 
> were really dealing with two 
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hodies, and not with one. That was very important ; but you will 
see from the photograph, that it is very unlike the spectrum of 
nebule, so that it required a certain amount of faith when the 
spectrum was observed to be such as you see it here, to suppose 
that after a certain time. when the action which produced the 
ereater luminosity was reduced and the light toned down, we 
should eventually get the spectrum of a nebula. 

Well, as a matter of fact, the Nova reappeared in August 


1892, and was observed to have increased in brightness front the | 


16th magnitude in April to about gth magnitude. What, then, 
was the spectrum? Jt had almost completely changed ; and 
among the first to observe the new spectrum was Prof. Campbell, 
of the Lick Observatory. This observer then stated that ** the 
spectrum resembles that of the planetary nebula.” In the 
following month the spectrum was also observed by Drs. 
Copeland and Lohse, and their observations seemed to them to 
**prove beyond doubt that Nova .\urigee is now mainly shining 
as a luminous gas nebula.” The most striking evidence on this 


point, however, is that afforded by the photographic investiga- 
tions of Von Gothard, 


Ve not only shows us the photographic 
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Nebular lines 


VG. 37.—The spectrum of the new star in Auriga, as compared with the 
spectra of planetary nebulke (Gothard). 


spectrum of the new star at this stage of its history, but gives 
us also the spectra of several nebula: to compare with it: and it 
hs evident that we were certainly dealing, in the case of the 
Nova, with the same spectrum asin the nebula. Dr. Gothard, 
at Teast, was satisfied on this peint, and stated that **the 
physical and chemical state of the new star resembles at present 
(September and October 1892) that of the planetary nebule.” 

_ SO you see we get, first of all, the hard fact that the spectrum 
judicated the existence of two bodies: and then the very much 
harder fact for some, that, after the war was over, we got back 
to the condition of the nebule. t need not tell you that there 
not universal agreement on this point, and chief among those 
who do not yet acknowledge it are Dr. and Mrs. Huggins. 
Writing of their observations of February 1893, they say: *' We 
Wish to speak at present with great reserve, as our knowledge 
of the Nova is very incomplete; but we do not regard the 
ereumstance that the two groups of lines above described fall 
near the positions of the two principal nebular lines as sufficient 
ty show any connection between the present physical state of 


i Nova and that of a nebula of the elass which wives these 
Neus. : 
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‘else because it is all there already. 


But I may say, at all events. that | have the great authority of 
the names of Campbell, Copeland, and Gothard, who state that 
they have certainly observed the spectrum to be that of the 
nebulz, and in reply to Dr. Lluggins, Prof. Campbell says: © If 
the spectrum is not conceded to be nebular, 1 must ask what else 
we should expect to find in that spectrum, if it were nebular ?” 
The answer to that is, that you would not expect to find anything 
In fact, out of nineteen 
lines observed or photographed by Prof. Campbell in the 
>pectrum of the Nova, eighteen correspond perfectly with nebular 
lines. ‘* Therefore the spectrum is nebular, and the fact that 
the lines have remained broad, or may have remained multiple, 
does not militate against the theory.” 

Further, there is even telescopic and photographic evidence of 
the fact that Nova Aurige became a nebula. Dr. Max Wolf's 
photographs of the Nova and its surroundings in 1893, resulted 
in the discovery of a number of new diffuse nebul in its vicinity, 
“and there even appeared to he traces of nebulous appendages 
proceeding from the star itself.” 

-Another new star appeared in the southern constellation Norma 
in 1893. This was discovered on October 26, on a photograph 
taken at Arequipa, Peru, on July 10, 1893. Fortunately tbe 
photograph was one showing the spectra of stars instead of the 
simple images of the stars themselves, and the spectrum was seen 
to be identical with that of Nova Aurigz. Even more important 
were the observations of Campbell in February and March 1594, 
when the star was about 10th magnitude. .\s the result of his 
work, he stated that ** there can be no doubt that the spectrum of 
Nova Norm is nebular.” 

J. NORMAN LOCKYER. 
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FLEE ARES OUGE NCTE, MOIS (OPE wet HIGOIN Tah SD) HIS 
COMBINGITL ON SILT ViFiie iT Eee Nadas) 
O2F INE BENE? 


\ BERTHELOT read the following paper, containing 
sa observations by M. Deslandres and himself, before a 
recent meeting of the Paris Academy of Sciences :— 

1 have thought it useful to study more closely the conditions of 
the combination with benzene under the influence of the silent 
discharge and those of the special fluorescence which accom- 
pames tt. 

M. Deslandres, whose great competence in spectroscopic 
questions the .\cademy is well aware of, has been kind enough to 
help me in these new determinations, made with higher dis- 
persion, and rigorously determined by photography. 1t is my 
duty to thank him here for this long and laborious work. 

We must remember that the combination of argon with the 
elements of benzene, under the influence of the silent discharge, 
is a slow process ; according to the present research, it is accom- 
plished with the help of mercury, which intervenes under the 
form of a volatile compound. The use of very frequent dis- 
charges appears not to modify the general characters of the 
reaction. 

-\At the beginning, nothing is seen in daylight, and it is only in 
a dark room that one perceives a feeble violet glow, similar, in 
its intensity, to Chat which the discharge develops generally in 
gaseous systems, .\t the end of an hour, when ina dark room, 
a green glimmer is seen, which occupies the middle of the 
interval between the spirals of the platinum band wound round 
the discharge tube, the luminous spectrum gives two yellow 
lines at A 579 and 577. a green line at A 546. and a green hand 
at aA 51675. These ditterent lines will be defined by-and-by. 

The photographic spectrum, taken during this time, with an 
hour’s exposure, shows the principal bands of nitrogen, as well 
as a blue line A 436, a violet line A 405, and an ultra-violet line 
A 354: these latter being more feeble than the bands of nitrogen. 

During the following hours, the green glow constantly increases, 
the yellow lines and line A §46 increase, and the band A 516°5 
diminishes. At the end of cight hours, the bands of nitrogen 
have almost entirely disappeared in the photograph ; without 
doubt it is because the corresponding nitrogen has been absorbed 
hy the benzene. 

Seven additional hours of sparking bring the fluorescence to a 
brilliant emerald colour, visible in broad daylight ; the intensity 
of this phenomenon, as I have already had occasion to say, 


1 Translated fron Comptes rendus, June 24, pp. 1365-1340 


ree ty be compared with the fuorescence devele}ed oy the dis- 
Sarge inamy known gas. VUhe vellow and green lines can be 
seen ar L measured in the spectroscope in full daylight. 

Vhe photographs give the following lines wavelengths, AX 
a7U. S77 am SAO 45h, 4s. Seg. 313 andl 312 (ultra-vislet): 

fe van see two vielet tines besides, 420 and yo, scarcely 
visible, and the lines 345 and 355. 

The spectrum observed at the end of 
faimtained during thirty consecutive hours. 

Althowgh advantage has bec taken of photography tear the 
rég stration of these phenemera, care must be taker not 
t confound such etferts, obsersed in the daytime and under 

vrnval pressure. with the glyws developed by the discharge in 
very rarefied gases, such as are generally observed in a spectro- 
SLT ies 

The meaning of these lines is as follows : 

The line A 579 is sitaply one of the lines visthle in daylight. 
om! under nermal pressure. which | had described in Comte 
per fie (Lexx. p. Soo), pomnurg out that itwas probably double. 
The lines AA §Socrand $7771 described inthe spectrum of rarehed 
ergeu, by Mr. Crookes (lan. 24. 1895), must be compared with 
hem. 

lane A 540 is alse described $47) in my preceding note. and 
wNsWerst a strony hne $45°0 attributed to the spectrum of rarefied 

rgon by Mr. Crookes. Me. Westandres has recognised the same 
lines in the spectrum ot rarched argan, which he had prepared 
by means of fithium. 1 have verted. by juxtaposition, the 

Ancidence of the last line of rarehed argon with that of my 

ube, 

T have also annewnced line 430. found again in the phote- 
raph, and very cle te $5375 of rarefied argen (Crookes). Vhe 
lines 320 and g10 coincide with the very strong lines 420°1 
$008 and 45°00 of rarefied argen (Crookes) The line 405 can 
wc identified with the line gog73 of Crookes (argen). 1 have 
verified the enincidence. Line 385 coincides with Crookes’ 
str lime 385¢15 (argon). Line 354. with a praup ef strong 
ines Ml 354°Fe 35374 et angen (Crookes). Line 358 with 
Crookes group of strong lines 358°7  357°5 (argon). 

A 5163 isa hydrocarbon band : 313 and 312 are the lines of 
the vapour of mercury vapour. 

None of these lines, as 1 have already stated, coincide etther 
with the line of helivm (38775) er with the principal line of the 
aurora borealis (557). although the latter is very near to a strong 
line of argon (55377). Uf the actual Quorescence is not the same 
ys that of the aurora borealis, still its development, and the 
nearless of the preceding: lines, establish a probable relation 


fifteen hours was 


between this meteor and the existence of argon in’ the 
atmosphere. 
Here a very in}portant circumstance presents itself, While 


c\amining the table of argon dines, given by Mr. Crookes. 
certaiw lines were seen to comcide with certain lines af the vapour 
ofomercary. The same coincidence is foundin the straight Ines 
visible in day laght. under the normal pressure, in the fleorescence 
develope dunng the reattion ot benzene on aren, Such are, 
decording to Mo Deslandres. the yellow lines §79 and 377: also 
the very characteristic green tine 546. the blue line 436. the 
let line 405, the ultra-vindet line 354. Om the contrary, the 
Times $20. 416, 385, 358. belony ta argon only. the lines 313 
inl 3462 to niereary. 

Mio doesMindres attabiites the cofimon nes te the presence of 
the vapour ot mercury. ather a rarefied argen. or in’ the 
Heereseent light obhancd with benzene under nornial prosst ce. 

Neverthcle os ne hinown gars vives this Nuorescence, or these 
Vw nler mormal preoure im operating with mereury, it is not 

ble te explana there production merely by Che presence of 
Vapetrelone, Otherwise to would not be anderstacd why 
they Fo) not how thimisclves in pure argon, inthe prescnee of 


reer ory Snider mtr pressere,and that they would net produce 
themeeis dori (he first moments ef discharge, cither with 
re ote with benzefic, or with sulphute of carbon aver 
Merry. or woh retraten under the same conditans, where it 
wots with ecnver® snd walphide ot carbon, (01 the con 
Mary, Wo theory wert wath benzene, they develop themselves 
rly tae eres rol bowers, amdaadtter the progressive Chins: 
fh ereome ty or tht pee Hoe eenesef compaunds more and 
Tiere) ete 1 ‘ of Wiese cempounds which, aname 


Meovwy i. tere. 6 Ob both wich argon and merry, 
gem tj erheng remeaef thar contmion character of men 
sey Cvolow Le The the teen begins when there stullosists 
potable ggg of digit bee ta the tubes: ros then 
reper V bay ee Deere et Ta CU 
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This fuorescence continues a very long time, even after there I< 
hoapparent benzene: at last the tharescence ceases to be visible in 
the daylight. in consequence of the very prolonged action of the 
discharge, which at last extinguishes the green tint, and brings 
back this gaseous system toa glow analogous to that of ordinary 
vases. this happens doubtless in consequence of the destruction 
of the last traces of benzene (or the products of intermediate 
condensation), which maintained the equilibrium of the dissocia- 
tion of the system, 

Once the green forescence is well established, the compounds 
which develop it are stable by themselves; even after twelve 
hours break. if the apparatus has not been disturbed, it suffices 
to pass the discharge. to see that the Nuorescence re-establishes 
itself with all its brillianey in an instant. But it ceases so spon 
as the electric current ds stopped. 

But ifthe gas is separated from the condensed matter, the 
phenomenon cannot he immediately produced, either on the one 
oronthe other. “Fhe gas alone. subjected to the action of hedis- 
charge. puts on alinost immediately a special violet fuorescence, 
Visible in darkness, and which generally precedes the develop- 
mentof the beautiful green fluorescence, Nevertheless this docs 
not reproduce itself then, which seems to indicate that the can- 
densed matter contains one of the products necessary to the 
equilibrium. Tf, on the other hand, new argon is reintroduced 
into the tuhe containing the cundensed matter (free from visible 
henzene), the green fluorescence does net reproduce itself; but 
after sone time, near the surface of the mereury, there appears. 
where the sparking is most intense, a local green tim, which gives 
the specual fines, although not very distinetly. This appearance ts 
doubtless due to the existence (or to the regeneration) of a trace 
of benzene. more or less modified. In fact. ifa few more drops 
of liquid benzene are added in the tube which contains the 
condensed matter and the new argon over mereury, half an 
hour ix enough to make the ereen unt reappear in all its 
brillianey. Buc if there isan excess of benzene, several hours are 
required for its reappearance. 

These various observations, added to the limited character of 
the absorption of argon, demonstrate the esistence of a com: 
ples state of equilibrium, in which at the same tine argon, mer= 
cusy. and the elements of benzene, or rather a compound com 
densed from it, are concerned. 


THis REFORM OF OCR VW TICLE | SSN 
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TPT. Report of the Select Committee appointed: to inquire 

whether any, and what, changes in the present system of 
weaghts and measures should he adopted, has been published as 
a Pathamentary paper. 

Evidence from witnesses representing otheial, commercial. 
manuilacturing. trade, educational, and professional interests was 
received hy the Committec, and numerous corporations, Sehoat 
Boards. and other public bodies sent resolutions in favour of the 
adoption of the metrical system, 

All the witnesses expressed a strong opinion as to the compli- 
eared and unsatistictony candition of the present weights and 
measures in use. and of the distinct and serious drawback te 


British commence. especuilly in the foreign trade, whieh this 


system entails. diflering: as it does from the system (metrical) now 
adopted by almost every European nation. as well as by fur the 
najonty of nen wrepean countries with which this kingdom 
trades, The evidence also showed that the home trade would 
be benefited (more simple and wniferm standards of weights 
and measures than those now existing, were adapted. 

Moreover, strong evidence was brought forward as to the 
enous Joss of ime incurred by Vnghsh schoolchildren in having 
ty earn the complicated system of tables af existing weights and 
measites. and the wigent need of the adaption of at simpler 
Tt was stated that no dess than one years school trie 


sy stern. 


would be saved if the metrical system were taught tn pice on 


that new dn ise. ; 
Lavidence from competont witnesses proved to the Sttishretien 
ofthe Comonttee thata conspulsory change from : valid and eon: 
plicated system te the metrical had taken place in Crermaty. 
Norway and Sweden, Switvetkind, Ttaly, and many other 
! sropean rountries withent seriets opposition ar INCONN CHTENEE 3 
that this change Was carried ut ina comperatively short peried : 
amet that as soon as the simple character Gf Che new system: wats 


Dendersteucd at was appreciated by all classes of the population. 
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and no attempt to use the old units or to return to the old system 
was made. 

In the United States. where a system founded on the Mnglish 
units exists, a Commission is at present engaged in an investiga- 
tion of the same character as that with which the Committee was 
charged, and the Federal Government has this year passed an 
Act rendering the metrical system compulsory for pharmaceutical 
purposes, 

The Committee believes that the adoption of the metrical 
system by England would greatly tend to render that system 
universal. 

It is recommended : 

(a) That the nictrical system of weights and measures he at 
once legalised for all purposes. 

(4) That after a lapse of twa years the metrical system be 
rendered compulsory by et of Varliament. 

(ce) That the metrical system of weights and measures be 
taught in all public elementary schools as a necessary and integral 
part of arithmetic, and that decimals be introduced at an earlier 
period of the school curriculum than is the case at present. 


SCOPE MEISE IN HIE Me EBA IE 


"T*ilIs month’s Contemporary NKevret is remarkably rich in 

articles of scientific interest. Mr. Tlerbert Spencer's third 
paper on professional institutions deals with the ** Dancer and 
Musician.” Se far back as 1857, Mr. Spencer showed that, ex- 
cluding movements which are reflex and involuntary, muscular 
movements in general are originated by feelings in general, 
“As a consequence of this psycho-physical law, the violent 
muscular motions of the limbs which cause bounds and gesticu- 
lations, as well as those strong contractions of the pectoral and 
vocal muscles which produce shouting and laughter, become the 
natural language of great pleasure.” Irom the ways in which 
children manifest their joy were evolved the expressions of 
elated feeling with which peoples mect their conquering chief 
oe king, and eventually the natural displays of joy came ‘to be 
observances used on all public occasions as demonstrations of 
allegiance, while, simultaneously, the irregular jumpings and 
gesticulations with unrhythimical shouts and cries, at first arising 
without concert, gradually by repetition became regularised into 
the measured movements we know as dances, and into the 
organised utterances constituting songs. Once mare, it is easy to 
see that out of the groups of subjects thus led into irregular 
ovations, and by-and-by into regular laudatory receptions, there 
will eventually arise some who, distinguished by their skill, are 
set apart as dancers and singers, and presently acquire the pro- 
sessional character.” In support of this interpretation evidence 
obtained from many nations is adduced, and the separation and 
secularisation of the twin professions of dancing and musie are 
traced, Mr. Gi. FF. Scott-Elliot writes in the same review on 
“The Best Route to Uganda.” He is in faveur of a route fol- 
lowing the line of the African lakes. The route enters the 
Zambesi at Chinde, and continues up the Zambesi and Lower 
Shiré as far as Chiromo, from whence a railway ef approxi- 
mately 120 miles would be required across the Shire Highlands 
to Matope, from which point the Upper Shire is navigable, anc 
goods can be carried to the nerth end of Lake Nyassa. 
another railway would be required from Naronga to South 
Tanganika (240 miles). Krom the north end of Tanganika a 
tine would run to Kagera, The Wagera river rises on the 
vasterly flanks of the mountains to the east of ‘Vanganika, 
and eventually falls into the Victoria Nyanza. A cataract 
is said to exist: on the river, but even if this is sa. and a 
length of line ts required to avoid it, the cost of the whole 
line would only be about 41,700,000, or one-half that 
necessary for the Mombasa railway. Other considerations point 
clearly to the Lake route as the better of the two suggested 
ines. Prof. Lombreso contributes a paper on © Atavism and 
Evolution.” te gives a number of instances of what he regards 
as atavistic phenomena in social life. “England,” he says, 
“has succeeded in establishing a form of monarchy the most 
hheral in Burope ; and is working out without disturbance the 
aims of Socialism. But, at the same time, she not only main- 
tains the privileges of her Peers, but actually dresses them up, as 
well as her judges, in the wigs and rebes of the Normans; and 
still uses, on ceremonial cecasions, the language of her ancient 
conquerors, . 2. Then this very positive and practical nation 
Msists on retaining a system of weights, measures, and coins. 
Which is opposed to that of all modern Europe. and is an obstacle 
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both to commercial exchange and to scientitic research.” He 
classifies recent inventions which are shown to be old as evidence 
of atavism, and explains the duplication by the dislike with 
which, according to him. human nature regards novelties. Too 
rayid advance in the arts provokes reaction and causes the tide 
of progress to ebb when it should be flowing. .\ sensible article 
onthe © Physiology of Recreation” is contributed hy Mr, Charles 
Roberts, in the course of which he gives the fallowing classitica- 
tion of physical recreations according to their phystelogical 
value. Outdoor; running, athletics, games, skating. skipping, 
Xe. riding, rowing, swimming, walking, cycling, marching. 
Indoor: fencing and other military exercises with arms, boxing 
and wrestling. dancing, billiards. dumb-bells, machine gym- 
nastics, trapeze and high gymnastics, singing and reading aloud, 
playing musical instruments. Recreations af a leistrely sort, 
physiologically considered, are: -Outdoor; natural history, 
gardening and farming, carpentry and other technical work. 
indoor: reading: chess. draughts, and cards; music. Another 
paper in the Contemporary, entitled ** The Origin of Man and 
the Keligions Sentpnent,” by .\. Fogazzaro. invites criticism from 
the standpoint of evolution. 

Prof. Case, Professor of Moral and Metaphysical Phibisophy in 
Oxford University, champions the cause ‘Against Oxford Degrees 
for Women,” in the #ortnight/y. Me holds that the admission 
of women to University examinations has brought out the dith- 
culties of teaching mixed classes, and that a mixed University is 
not desirable, especially at Oxford, Let women have facilities 
for higher education, by all means, thinks Prof Case, but let 
these opportunities be afforded by a University especially founded 
for women, Mr. Grant len writes on ‘* The Mystery of 
Birth.” in the same review, the object of his article being to 
raise the question, “Is there any real and essential difference 
between the transnission of functionally-acquired modifications 
to offspring, and their registration or persistence in the in- 
dividual organism?” Disciples of Weismann, and biclagists 
generally, will be interested to know that Mr. Allen proposes 
“to throw back upon assimilation, in its widest sense, the 
burden of the mystery hitherto attached to the reproductive 
function.” 

The Releguary and IMlustrated Archeologist has among its 
articles one by Mr, 11. W. Young, on the discovery of an ancient 
burtal-place and a symbol-bearing slab at Easterton of Kaseisle. 
A large number of flint instruments, such as arrow-heads, 
axes, scrapers, &c., found associated with the remains, make 
the discavery interesting and important, especially in relation to 
the geology of the ‘* Laich of Moray.” 

Natural science predominates in Scrence Progress this month. 
The pathological results of the Royal Commission on Tuber- 
culosis are discussed by Dr. Sidney Martin, and Mr. Arthue 
Keith uses Dr. Dubois’ Prthecunthropus Erectus as a tert fora 
helpful review of human fossil remains. The geology of the 
Sahara forms the subject of a paper by Mr. Philip Lake. As in 
July 1894. Mr. Chree shows, in an extremely valuable table, the 
recent values of the magnetic elements at the principal mag- 
netic observatories of the world. [nan article entitled **.\ 
Type of Pakevozoic Plants.” Mr. .\. C. Seward directs attention 
to the histological structure and atfinities of the genus Cafanirtes, 
and finally Dr. W. 1D. Halliburton desenbes the formation of 
lymph. 

Among the articles in Avowkd, we notice ‘The Sugar 
Cane,” by Mr. C. A. Barber: ‘+ Scorpions and their An- 
tiguity,” by Mr. Lydekker, illustrated by two tine pictures of the 
glint sand-scorpion of Namaqualand, reproduced from photo- 
graphs, and © The Great Nubecala,” by Mr. E. W. Maunder. 
Vhere are also articles on the field of diameter of the tield ot 
view ofa telescope, Dr. Roberts’ photographs of star-clusters and 
nebule. the cause of carthquakes, and on Vrof, Fraser's experi+ 
ments to find a cure for snake-bites. 

Blackwood s Magazine contains a paper in which Colonel 
inollys dwells upon public scheol and Army competitive 
examinations — Ile holds that the imperfections of the training at 
our public schoais, and the character of some of the examina- 
tion papers, are responsible for the cramming now so common 
with candidates for the Army. Two other articles, in which our 
readers may be interested, arc ‘ Mountaineering Memories,” by 
Mr. 11. Preston Thomas, and ‘ The Territorial Waters and Sea 
Fisheries.” : 

A passing notice must suffice for the remaining articles of 
scientific interest in the magazines and reviews received by us. 
The Centary has an article on ** Picturing the Planets,” by 
Prof, J. KE. Weeler ; the article is illustrated by views of Jupiter, 
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Mars, and Saturn, obtained at the Lick Observatory. To the 
English Liltustrated, Mr. Grant’ Allen contributes another 


* Moorland Idyll”: and the inhabitants of ‘*The Monkey 
House in the Zoo” are described and illustrated by Mr. FF. 
Miller. In the Afenanrtartan, Mr. J. G. Kaupert has a pseudo- 
scientific article upon ‘Some Results of Modern V’sychical 
Research”; and in Chamébers's Jonrnaé, there are articles worth 
reading on death from snake-bite in India, the Carstairs Electric 
Light Railway, and citric acid. Geographer~ will he interested 
in a paper on ** England and France in the Nile Valley,” con- 
tnbuted by Captain F. 1). Lugard to the .Vasrone/. Mere we 
may alse mention that the GeayrapAnal Journal contains a valu- 
able paper in which Jor. 11. K. Mill describes his bathymetrical 
survey of the Fnelish lakes. Gee? Jords has an illustrated 
article upon the manufacture of coal-gas, but neither Serfénzer nor 
the Suaday Magazine have articles calling for comment in these 
columns. 


UNE IME LATIONS (NE TOWEL AE NOI EC! 
LOGICAL INVESTIGATION ' 
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THE CHARACTER AND ORIGIN OF Fossil IKEMAINS. 


[x prosecuung the study of the fossil remains of animals and 

jlants, the investigator may have either ane or the other of 
ats two leading objects in view 3 but each being so closely related 
to the other. itis always essential that they should he pursued 
with direct relation to each other. In the first case, the leading 
abject to be attained is the extension of our knowledge of the 
animal and vegetable kingdoms tar beyond that which may be 
acquired by the study of living animals and plants ; and in the 
second case, it is to apply that knowledge ta the study of 
structural and systematic geology. The object in the first case is 
purely pal contological yin the second, itis not only to acquire 
paleontological knowledge, but to apply it to various branches 
of geological investgation. 

Vhere are seven different natural conditions in which fossil 
romaine are recognisable, three of which relate to substance, 
three to form, and one to both, “Vo these relating ta substance 
the terms perminceralisation, histametabasis, and carbonisation are 
here applied; to those relating to form, the terms moulds, 
nuprints, and casts: and to the one relating to beth form and 
substance, the term pseudemorphism. 

The term permineralisation applies to that condition af fossil 
remains of ammals which ditfers Jeast: from their original con- 
dition as parts af diving animals ; such, for example. as hanes of 
vertebrates, shells of molluses, testy of crustaceans, dc. The 
term histometabasis is applicd te that condition of fossiisation in 
which an cntire exchange of the original substance for another 
has occ cred in such a manner as (o retain or reproduce the 
minute and cyen the imicrescupic texture af the ariginal. 
PSeudemorphism of fossils is so neady like that of mincral 
crystals, that this term as equally applicable ta bath, Tt consists 
in the replacement of the original substance af the fossil by a 
orystallisable orcrystallised mineral. such, for example. as calcite, 
pyrite, quertz in the form of chaleedony, &c.. the original form 
ef the fossil being perfeetdy retained. The term carbenisation is 

Pphed in this connection only or mainly to such masses of 
egetable remains as coal, ignite. and peat. Woulds are casities 
edinivotary rochs which were originally ceeupicd by fossils, 
latter having been subsequently resieved hy the percolition 

f Sater cortuning a solvent of the fossils Inu nat af the rock. 
Tortete de net differ materially in character front nuids, the 
moe term berg weaally apphed to impressions left in the rack 


hs letvaees the Jeaves of plants, wings of insects. dc., 
frer rravesal hy decompusition,  Semctines, hawever, the 
Loef Vell and other fosls have been reduced to the 
retort Sprint) by the extreme pressure to which the strata 
tow iy wc heen sabjected. Casts are counterparts of 
t be Teen prodweed by the tilling af moulds with a 
fem itMer then thatef the orginal fossil ‘These are the 
re ten owheh fewdls ceouroar hy which they are 
toprol, ate eectorally finds specimens which indicate 
one meme bet ere Wet fly recognised in the foregoing 
GT oiint 

rp ct \u (\erm if erie friuht eo ome probly heel iu 

a Her 5 aun we Non Miveeuc ) 
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SEDIMENTARY FORMACIONS, THEIR CHARACTER AND 
LIMITATION, 


There has been nuch difterence of custom among geologists 
as regards the use of the term formation, some applying it to 
the smallest assemblages of strata which possess common 
characteristics, while others designate by the same term those 
series of formations for which the word system has been generally 
used. That js, some apply the term formation to Jocal or 
limited developments of strata, while others apply it to such 
systems as the Devonian, Carboniferous, Cretaceous, Xe. This 
term has generally been confined to the stratined rocks, but hy 
a few authors it has been applied to the eruptive, and also to the 
great crystalline, rock masses. In this paper, however, the use 
of the term formation is not only confined to the stratified rocks. 
Init it is restricted to those assemblages of strata which have 
common distinguishing characteristics, whether they have little 
or great geographical extent, or whether they aggregate a few 
feet or thousands of feet in thickness. That is, the use of the 
term is confined to those assemblages of stratified rocks 
of sedimentary origin! to which many authors have applied the 
term group, and others the term terrane. 

The foregoing remarks concerning the characterisation oa 
formations haye been made with special reference to those whieh 
are more or less fossiliferous. 1 sometimes happens. however, 
that fossils do not exist, er are not discovered, in certain 
formations which are evidently of sedimentary origin, “This may 
have been due in some cases to the uncengeniality. as a faunal 
habitat, of the waters in which the formation was deposited, and 
in others to their failure to receive any fossilisable remains of 
animals and plants from the land. In other cases. the absence of 
fossils may have been due to their destruction or obliteration, 
The latter has probably been the case with many metamorphic 
rocks and with the great pre-Cambrian series of stratified rocks 
generally. In all these cases the formations, while they may 
possess mare or less distinet physical characteristics, lack the 
chief characteristics of sedimentary formations, namely, the 
biglogical. 

The cecurrence of an unfossiliferous sedimentary formation as 
a member of an otherwise fossiliferous series is unusual, but in 
such a case its definition and limitatien would be etfectually 
accomplished by the underlying and overlying formations. In 
the case, however of a great unfossiliferous serics of stratified 
rocks like the pre-Cambrian it is necessary to adept a methed far 
their study and classification based wholly upon physical data 
after the fact that they are pre-Cambrian has been determined 
from biological data, Such a method of classifying and charac- 
terising those unfossiliferous stratifed rocks as they cceur i 
North America has been proposed by Vrof. KR. 1). Irving? and 
afterwards elaborated by others. ‘This great series af rocks, 
as itis developed in America, has such distinguishing general 
characteristics and stich magnitude and geographical extent, that 
some geologists have thought it worthy of being assigned to a 
special division of study, lat beeause ne certam traces af orgame 
forms hase been discovered in them, they have, so far as at ts 
now known, only the indirect relation to biological geology 
that has just been referred ta, Sul it ds not improbable th 
those strata were once fossiliferons, and that the great series: 
Was once made up of formations similar ta these which have 
heen already defned, but it dees not necessarily follow 
that the divisions whieh are new recaynisable by physical 
characteristics correspond to those formations, Tt is probable 
that they mere nearly correspond to systems of to the larger 
divisions of systems as they are recognised in the great seale of 
the fossiliferous rocks of the carth. 

The following conchisiens concerning formations are deduetble 
from a consideration of the availible facts : ; 

While formations are physical alyects and have enly a physieal 
existence, their proper characterisation is chictly biological 

They are characterisable mainly by the fossil remains at 
aquatic faunas. 

Neither their physical nor biological limits are sharply defined 
except as a result of accidental causes. 

‘Then geographical limitations are indefinite except Utose 
which were occasioned hy shore lines. 


TL aver fre pent repetition, the terms sedimenbay formation ane 
strutted formation are used interchangeably when applied to formiatians as 
defined above. ‘The terms sedimentary racks, stratitied rocks, and fossil 
foros rocks are abo used interthungeahhy bur with a samew tat nore generat 
mieabing thar is intended by the two former rertts, j 

“trving, Rob. Chissitieaben ofthe Lary Cambrian sad Pre-Csmboan 
Pormation®, (seventh Van. Rep, US. Geol, Sarees, pp. 3712309) 
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They do not necessarily bear any close relation to one another 
as to geographical area, thickness, or the duration of time in 
their accumulation. 

Although they are thus unequal (o one another, they constitute 
the only available physical units for local or regional straugraphic 
classification. 

Because of their limited geographical extent they cannot be 
used as units of the universal classification of the stratified rocks. 


Tre ReLarion or Fossip REMAINS TO STRUCTURAL 
GEOLOGY. 

Vhereare two methods by which the study of fossils may legiti- 
mately be applied to geological investigation, and the following 
statement of the character of these is in part explanatory of the 
results that may be obtained by their aid. For convenience, one 
of them may be termed empirical and the other philosophical, 
because in the one case results are obtained by experience, and 
in the other by reasoning upon the various results thus obtained. 
Sull, discrimination between these two methods cannot usually 
he sharply drawn, because, while all geological investigation is 
largely empirical, it is always more or less philosphical. Such a 
division of the subject, however, besides being a convenience, 
gives an opportunity to emphasise the fact that a large 
proportion of the work that is done in structural geology Is hased 
mainly upen the empirical observation and collection of biological 
data. 

Both these methods are not only important but indispensable, 
the one not Jess so than the other. Both may be, and aften are, 
used together, but the empirical method is more largely used in 
practical field studies than in others, because in such studies 
fossils are to a large extent treated as characteristic tokens of 
formations, or as arbitrary means of identifying them and distin- 
guishing them from one another. Such identification necessarily 
constittes one of the first steps in the practical study of structural 
geology, but the subsequent study of the fossils thus empirically 
vsed is necessarily more philosophical. 

The philosophical method of treating fossil remains. however, is 
largely applicable to systematic geology or those hranches which per- 
lain to the universal chronological classification of the sedimentary 
formations and to their correlation in different parts of the world. 
The naturalist studies fossil remains as representatives of the 
long succession of progressively and differentially developed 
argame forms which, during geological time, have existed and 
hecome extinet, and of which succession the now existing forms 
of lite constitute only the terminal portion. It is the results of 
such studies as these chat the geologist uses in the philosophical 
stuclies referred to. 

Of the two ways in which formations are naturally characteris- 
able, one is physical and the other biological. Physical charac- 
terisation may be direet or general, that is, it may be by identity 
of kind or kinds of rock of which the formation is composed, or 
hy its possession of that more general or indefinite property or 
condition which indicates homogeny. 

Formations are biologically characterised only by the fossil 
iemains of animals and plants which lived while they were in 
pracess of deposition, and the more intimate the natural relation 
of any of those animals and plants to the physical conditions 
which preduced a formation, the more characteristic of it are 
their remains. This implies that, while no kind of fossil remains 
Is to be rejected in practical studies of structural geology, there 
is much difference in the value of the different kinds for this 
purpose. These differences in value will be specially discussed 
later on. 

Much has heen written on methods of distinguishing 
between formations of marine and non-marine origin, and the 
legitimate inferences that may be drawn from them, respectively, 
as to the physical conditions which prevailed while they were 
accumulating. It is desirable here to present some remarks upon 
the relative value in practical geological field work of the fossils 
found in marine and non-marine formations, respectively. 

That the fossil remains of marine faunas are far more vahtable 
as indicators of the chronological divisions of the geological scale 
and of the correlation of its divisions in different parts of the 
world than are those of non-marine faunas, is apparent to every 
«me who is familiar with even the general facts of biological 
geology. but it does not follow, and it is not true, that the latter 
are intrinsically less valuable than are the former in field studies 
of practical geology. lor this practical work, both marine and 
hon-marine fossils are treated by the empirical method already 
explained, and both are found to characterise the respective 
formations in the same manner, 


RO wisdi, VOL. 52] 


NAT ORE 


| study of fos 


Se 


Certain conditions, however, give cach an advantage over the 
other under different circumstances. For example, the geo- 
graphical range of the non-marine invertebrate fossil faunas, 
especially those of fresh water, having been sharply defined by 
shore lines, the species which constituted them are to that extent 
more characteristic of the formations in which they occur than 
is the case with marine faunas. Certain species of the latter 
faunas, as already shown, usually ranged beyond the limits of the 
area which was occupied by each fauna as a whole. 

Non-marine formations, as a rule, occur singly in a series of 
marine formations, in which case the vertical as well as the 
geographical range of their invertebrate species is sharply defined. 
It is true that in the interior portion of North .America there is 
a continnous series of fresh-water formations, and that certain of 
the species range from: one into another. These. however, are 
notable exceptions to the rule referred to, and they at most only 
make such non-marine faunas equal to the average marine fauna 
as regards exceptional vertical range of species. Again, non- 
marine formations usually have the advantage of the presence of 
remains of plants and of land vertebrates and invertebrates, 
which in marine formations are usually so extremely rare as to be 
unavailable. 

On the other hand, marine faunas embrace such a wide diver- 
sity of forms as compared with the non-marine, and their 
progressive and differential evolution from epoch to epoch has 
been so much greater, that they offer as fannas much more 
abundant means for the characterisation and identification of 
formations. It is clear. however. that the opinion which some 
geologists have expressed or implied. that the fossil contents of 
non-marine formations are of little value in practical geological 
investigation, is not well founded. The following conclusions 
sum up the case : 

Formations being the only true units of local or regional 
stratigraphic classification, their correct identification is the first, 
and an indispensable. step in the practical field work of structural 
geology. 

Although formations as snch have only a physical existence, 
their biological characteristics aie always the best, and often the 
only, means of their identification, and therefore the exhaustive 
ils is of paramount importance in connection with 
all practical investigations of that kind. 

The value of fossils in this respect is as purely practical as is 
that of any other aid to geological investigation, and it may be 
made available without reference to their great value in other 
respects. 

Although all fossil remains are valuable for this practical use, 
those of aquatic faunas are more valuable than any others. 

Remains of non-marine faunas are of similar value for this 
purpose to those of marine origin. 


THE RELATION OF BIOLOGY TO SysSTEMATIC ANT EUSTORICAL. 
GEOLOGY. 

It has been made apparent in the preceding sections that cach 
case of structural classification of stratified rocks based upon 
formations as physical units is independent of all others, and 
that its application is necessarily of limited geographical extent, 
because formations are themselves thus limited. It therefore 
follows that the structural geology of any district or region, 
embracing even an extensive series of formations, may be 
practically and thoroughly investigated, as regards both scientific 
accuracy and economic requirements, independently of that of 
any other district or region, especially of those regions which 
are not adjacent. It is now to he shown how the multitude of 
series of formations thus locally classified throughout the world 
have been grouped into a universal system of classification in 
connection with a scale having its divisions arranged in 
chronological order. 

When the fossil faunas and floras which characterise each of a 
given series of sedimentary formations are compared with those 
which severally characterise the formations of the neat preceding 
and succeeding series, and the whole are systematically come 
pared with living faunas and floras, there is to be observed 
among those fossil forms. when studied through an unbroken 
vertical range of formations, an order of successive changes and 
madifications indicative of a general advance in biological rank, 
and also an indication of structural relationship. Furthermore, 
when the faunas and floras of a given series of formations are 
compared with those of other series in other parts of the world, 
it frequently appears that there is a close similarity between those 
of a certain portion of each series which indicates their ccrrela- 
tion, In such cases an order of biological rank is to be observed 
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similar to that which was observed in the orginal case. It also 
frequently occurs that the ninge of rank is found to be greater in 
me or buth directions than is to be observed in other cases. By 
such means a knowledge of the order of faunal and floral. as well 
#> of stratigraphical, successten far bevond that which could be 
Uhtained in any one region, has been acquired. 

It is upon such empineal facts as these that the early geologists 
hase] their investigations concerning the chronological arrange- 
ment of the sedimentary formations of the earth, and the grand 
result of which was the adoption of a general scheme and the con- 
striction of a corresponding scale for their classification. This 
scale. which in its present condition is a masterpiece of inductive 
Teas ning, necessanly originated in Europe. because it was there 
that geology was first: systematically studied. and it is there also 
that its adaptation is more complete than elsewhere. 

Although the scale now in use was established before the truth 
Mf the progressive evolution of organic forms was accepted by 
faturalists, and when all differences between those forms was 
believed to be dite tu special creations, general progression in 
average Invlogical rank during geological time was perceised by 
the carly peoluists, as wellas by those af the present day: 
put with thera it was the perception of a progressive succession in 
nutk of fatnal and floral groups of great assemblages of organic 
tenis, and net the recognition of the principle of evolution, 
Therefore they sovght methods of explaining the faets and con- 
ditiens which they observed with reference to the geological 
seve which they hal established that should accord with the 
be dogieal views whith then prevailed. and which were largely of a 
sipermatural character. Indeed. an the absence of the now 
prevalent tatural meth! of cxplaining these facts. the 
“Jpernat@ral meth xt of the carly geologists seems to have been 
fe essary. 

The tullowing dedaeuve propositions which new remind a 
Mitoralis' of the articles of a creed more than of a statement of 
mentite pronteaples. are presented @s vicheating the fundamental 
Ideas held by the early seolowsts in eonnection with the con- 
vtreotien ot th: ge@agcal scale, and as illustrating the state of 
Prevelent optniety @neng leading geologists upon tielogical 
suvects in ther Gime. Tt as trite that ne one author has ever 
}Woltshed these propositions in the exact torm in which they are 
here presented. but they have been formulated from the published 

Merantes of wvimerous authors, and from personal recollee- 
Tons et an active parueipetion in geological work during a 
woah of years, imihechately preceding the great revolution in 
methie sof Tiolesical thought and investigation which has been 
reerred to. These propesiaons are : 

1) That every specs af animals and plants. both living and 
het. was spe dally created. and that they are, and always 
tee been ammitable. That yenera, and also the higher groups 
ve owlnc! both the enimal and vegetable kingdoms are system- 

Woe dly divisible. are eytegones of crease thought, «nd that 
es als are intmutilile. 

21 That althouga sewwlar extinction of certain species, ard 
geen. o@ urred during every staze of the pealopical scale, 

bse of eh stige. except the Fertiiry. all Ife upon the 
arth wats sintiltanceusly destroyed. and that at the close af each 

Stage lite was at Teast in large part destroyed. 

3) Ther. atthe close of ea h stape coineadently with, and the 
ferly ord net instrament of, the complete extinction of life. 
To was a @eiversel physical catastraphe, and that the close ot 

Oh sch stage Was. al least in part, physically catastrophic. 

VT fat all life for each successive stage was created anew, 

3) Tha the hfe of each stage cmbrated specially ordamed 

roo or mere veneral. types whioh were disanetive of and 

Wretegd. M0) ther their disiibution was workl-wide, 


‘= 


6 Theat there was a spenial ordination of Chatracteristc types 
re oS eb tape. whieh reecaved world-wide and sanultanenus 

hr er wither ats marrow tine Limits, 

7) Tee fo mental, and fow samen, spteatic forms were 
‘ OPE Teer Tre Stages, 


S Tet vend wide dostabeton ot the distinetive types 


pet wha de were ordamed (> Cltnieterise any 
' r mh owe) ctlected tn connection with the aet by 
y i 1 tetas ane tans were created: or that 


{ to bavonyoa world wide distabution the 


om ary et fiewat ane tHharas was poesersved by the intro 
: ne ' baton. clasely samaroeber distinct 
a le mm mothe. cone lage alrank of each 
eer en eal meme cd the nee rescling ate, 
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(10) That upon the fossilisable parts of the animals and plants 
which were created for each stage, and upon those designed to 
characterise each sub-stage, was impressed not only their own 
structural teatures, but recognisable evidence of their chrono- 
logical ordination. 

These propositions represent only those views of the pioneer 
geoloyists which pertain to bielogical geology, Other views 
which were held by them are unassailable, even in the light of 
the present advance of science, and their biological views are 
not introduced here for the purpose of disparagement, but to 
show that they gave origin te certain erroneous methods which 
are in part retained as an inheritance by some paleontologists, 
even though they ostensibly accept the principles of modern 
biology. 

The foregoing propositions relate to what were regarded by 
the early geologists as fundamental ideas m the constmetion of 
the veological seale. while the following relate to those ideas 
which are now held to constitute its trie basis beeause they 
only accord with natural laws, These are therefore essentially 
a counter-statement of the preceding propositions: but the 
principal object of their preparation is to point out the tme 
relation of biology to. systematic, historical, and correhuve 
geology. They consist largely of the statement of certain of 
the pnnciples involved in the theory of organic evolution, but 
they are by no means intended asa full statement of those prin- 
ciples. ner are they presented for the purpose of cither disctuss- 
ing or defining them as such. That is, the statements are made 
not for the purpose of formally enunciating these principles. but 
for the purpose of making practical application of them to the 
subject in hand. Such of these have been selected for statement 
and comment as are behesed to he accepted by all naturalists 
who admit the uvth of organic evolution, and such application 
is made of them as will necessarily commend itself toall geologists 
who admit that truth and its appheatnlity to bologieal geology. 

These propositions are not intended to embrace the whole 
range of biological geology. but only such of its leading prin- 
ciples as are discussed in these essays. Therefore a certain lack 
of immediate relevancy will appear in the order in which they 
are stated, 

(1) All species of animals and plants have originated genetic 
ally from pre-existing forms, and therefore all are more or less 
mutable as regards their reproduction, ‘Uhese. together with 
the various divisions higher than species into which the animal 
and veyetable kingdoms are divisible, have respectively acquired 
their distinguishing characteristics by differential and gradually: 
progressive evolution, The extinction of all species and othe 
divisions af the animal and vevetable kingdoms which has taken 
place durmg geological time, always been by natural means 
and in accordance with natural Jaws. Ht has generally been 
secular and gradual, but in many cases lecally or 
accidental, No universal extinction has ever occurred. 

(2) Coincident with the progress of evolution, notwithstanding: 
the retardation, inertion, and even degradation that have occurred: 
along certain lines, there has been during geological Gme a 
general average advancement in bielogieal 1ank of animal and 
vegetalle forms, ovidence of which is afforded by certain 
characteristics of their fossil remains, The evidence of th 
general advancement consatutes the ultimate standard of 
measures of peological time asa whole, and the principal mea 
of ascertaining the order of full succession of the events which 
attended the production of the stratified rocks of the earth. 

(3) The chronological features which fossils possess are not of 
a special character as such, but they are among those upon whieh 
their Iialoweal classification is based. all of which features 
have resulted from both progressive and ditterential evolution. 

(4) The average rate of progressive evolution for the difterent 
branches or divisions af bath the animal and veyetable hingdon 
has not been the sume for cach in all parts of the world, nor the 
same forall in anyone part of the world, during all the ame 
they have coexisted, 

(3) The rate of differential evolution among the formy cane 
suitnting certain divisions ef the animal and vegetable hingdow 
was greater than that awning those constitadag: ather divisions: 
and at was greater fer some of the members of a given divisiat Y 
tnder certain conditions than it was fea other members of the 
Sune division under other conditions. 

(6) ‘The successian of gradual mutations, in the (escola 
ot the leading classificatory features “hich charactense certal | 
groupes of fossil forms, was aot neeessanily concurrent wath cole 
seoulse peations af tine, ‘ 
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(7) The progress of secular extinction of species and other 
divisions of the animal and vegetable kingdoms, including the 
types which specially characterise the various stages and sub- 
staves of the geological seale, was accelerated by adverse changes 
of environing conditions, and were retarded by a continuance of 
congenial conditions. Vhe final consummation of the extinetion 
of the types way naturally often, and perhaps usually, caused by 
catastrophic changes of conditions whieh occurred within the 
lnnited areas to which they were reduced by approaching secular 
eMtinetion, 

(8) The geographical distribution of species within the time- 
limits of the stages and sub-stages of the geological scale, and 
consequently that of the distinguishing types which the species 
constitute, has been effected by natural means. Such means 
included net only locomotory and mechanical dispersion within 
those time-limits from one original centre which was then the 
terminus of an evolutional line, but. at Icast in the same cases, 
survival in various regions by separate evolutional lines from the 
faunas of preceding stages and sub-stages was also ineluded. 

(9) The animal and vegetable life of each stage of the 
geological scale was in the aggregate different as to its forms 
from that of all others, and each stage and sub-stage was further 
specially characterised by certain generic, and also more general, 
types or peculiar groups of species. These types, however, 
Were not necessarily contined within absolute time-linvits. 

{10) Although movements and displacements of the earth’s 
crust have from time to time occurred over large portions of its 
surface, arresting sedimentation or changing its character and 
causing great destruction of life, there has never been a universal 
catastrophe of that kind. 
that disastrous conditions prevailed in any given area, conditions 
congenial to the existence and perpetuity of life prevailed in 
other and greater areas. 

The second of the two sets of propositions show that certain 
of the views held by the early geologists, notably those which 
assumed the universally sharp definition of all the divisions of the 
geological scale, were radically wrong. Still. it is evident to every 
one who is familiar with modern geological literature that those 
views have continued to exert an adverse influence upon the 
biological branch of geological investigation long after they have 
been formally rejected, even by those who continued to be in- 
fluenced by them. The carly gevlogists adopted methods of 
investigation which were consistent with their biological views, 
but it has been shown that from the present standpoint of 
biology certain of those views were so fundamentally wrong 
that the methods which were based upon them are quite 
out of place in modern investigation. Still, those methods 
of our energetic predecessors have come down to the 
present time with such force and with such evidence of the 
general correctness of the scale which they had established 
by them, that it has been diffieult for their successors to adopt the 
modification of methods which has been necessitated by the 
#reat subsequent revolution in biological thought and methods of 
Investigation. 

The facets which have been stated show that, while the 
seale which the early geologists established is a wonderful 
production of human reasoning and the best possible general 
standard which can he adopted before a comparatively 
full investigation of the geology of the whole earth has been 
made, it is not, and cannot be except in a general way, 
of universal applicability. That is, while the respective stages 
und sub-stages of the scale are recognisable only by means of 
their characteristic fossil remains, it has been shown that any of 
those characteristic forms are so liable to range from one stage 
orsub-stage to another, that it is impossible to sharply define the 
limits of stages, and often impossible to distinguish sub-stages in 
one part of the world as they are known in another part. 


(Zo be continued.) 


SCIENTIFIC SERIALS. 

Bulletin de U Académie des Sciences de St. Pétershoure, NE 
seric, t. ti, No. 2, February 1895. —We notice in the proceed- 
ings of the meetings, that the full account of Baron Toll's observ- 
aeons in the New Siberia Islands will soon be published hy the 
eademy. In the meantime the explorer has visited Switzerland 
in order to study glacier ice, and has found there further proofs, 
Supported by A. Forel, in favour of the masses of ice which he 
has found in New Siberia (buried under clays containing fossil 
stems of duis fruticosa fifteen feet long), really being remains 
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MT TC fee 


261 


of the ice-sheet which covered the islands during the glacial 
period.—The yearly report of the Academy, which contains. 
among other matters, the obituaries of L. Schrenck, A. Midden- 
dorff, I. Schmalhausen, and P. Tschebycheti, whom the 
Academy has lost during the last year.—The positions of 140 
stars of the star cluster 20 Vulpeculze, according to measurements 
taken from photographic plates, by .\. Donner and O. Backlund 
(in German). The measurements were taken on two plates, one 
of which had been exposed for twenty minutes only, and the 
other for one hour, and the accord between the two is most 
satisfactory, the average difference leing o'oos. in right ascen- 
sion, and 0''o2 in deelination, while the difference between the 
measnrements on the photographic plates, and the direct measure- 
ments of Schultz, attains on the average —o-ogos. in R.A, and 
-o"'55in 1),—On the differential equation dy @y = 1 + R(x) 9 
by XN. Sonin.—On a new entoptric phenomenon, by S. Chirieft. 
~—Note on the last mathematic conversation with P. L. Tsche- 
bycheff, about his rule for finding the approximate length of a 
cord, and the means of extending the method to curves of double 
flexure (all three in Russian).—The ephemeride of the planet 
(108) Hecuha, by .\. Kondratieff. 

Vol. ii. No. 3, March 1895. —Yearly reports of the Philological 
Section of the Academy, and of the committees: for the Baer 
premium, which was awarded this year to the Tomsk Professor 
Dogel, for his researches into the histology of the nervous sys- 
tem, and to Prof. Danilevsky for researches into the comparative 
study of parasites in blood, and the Lomonosoy premium, which 
was awarded to .\. Naminsky for his work on the yearly march 
and geographical distribution of moisture in the Russian empire 
in 1871-90.—On the Perseids observed in Russia in 1Sgq in 
French), by Th. Bredikhine. The observations were made by 
several observers at Odessa and at Kieff. It must be remarked 
that the observers have had difficulty in observing the meteors, 
the course of which made a sharp angle with the direction of the 
vertical line; and this circumstance is probably not without some 
influence upon the determination of the radiant point. The 
meteors observed on July 24, 26, and 27, seem to belong to 
a meteoric stream other than the Perseids. Combining the 
results of this year's observations (which are given in full 
in thirteen tables) with the observations of the precedints 
year, and calculating the elements for each of the radiants, 
the author sees in them a confirmation of the theoretical 
results he arrived at in his paper on the VPerseids of 1893; 
the values of the inclination (¢) of the centres of radiation— 
with the exception of the three first, which are somewhat un- 
certain—are all below the value of ¢ for the comet of 1866. The 
average value of / before the epoch (.\ugust 10°5) is 60, while 
after that time it is only 56°; but this decrease cannot be con- 
sulered as quite real, on account of the said uncertainty in f for 
July 24-27. .\n inspection of the charts shows that a condensa- 
tion of the radiation is taking place towards the epoch which 
falls on the night of the roth to the rth, as scen from the obser- 
vations made in Italy by P. Denza. The arithmetical average 
of the coordinates of the three chief radiants of August 10 
are a= 48° 48’, and §=56° 30°, we have: /=63 32’, 6=36° 51’, 
f=64°°8, 5=72°°S, and 1’=+34°4. The value of ¢ corresponds 
to the radiant of the comet of 1866. Considerable variations 
appear in the elements 9 and 7; the perihelium is displaced in 
the direction of the orbital motion of the meteors. In a sub- 
sequent memoir the author proposes to take up the theory of the 
subject. and to evaluate the secular variations of the generating 
orbit of the comet, and of some of its derived orbits. - On the 
best means of representing a surface of revolution on a plane, a 
mathematical treatment of the subject, in Russian, by A. 24. 
Markoff.— On the limit values of integrals, by the same.— List 
of the works of P. L. Vyschebycheff~ On the methods for cor- 
reetly determining the absolute inclination by means of the 
induction inclinator, and the degree of exactitude lately ob- 
tained with this instrament at the Pavlovskh Observatory. by TI. 
Wild (in French), ~The non-periodical variations in the quantity 
of precipitation at St. Petersburg. by 1. Ileintz (in Russian, 
summary in Freneh).—Ephemeride of the planet (209) Didon, 
by Mme. Eugenie Masimoft.— Determination of the magnitudes 
of the stars in the star cluster 20 Vulpecule, by Mme. Marie 
shilow. The diameters were measured by the micrometer, and 
the corresponding magnitudes were calculated by means ot 
Charlier’s formula.—On one sum, a mathematical note. (in 
Russian), by I. Ivanoff. 


Tue numbers of the Journal of Botany for May to July 
contain, besides mere technical papers, one on the genu 
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-frseriouc, by Dr. D. Prain, a description of a new species of | 
A#ryepes. and ot a peculiar mode of growth in another species, 
by Miss E. S. Barton; an account of fossil plant-remains in 
peat. by Mr. AL Gepps and a description of a large number of | 
new species of Orchidacee, by Mr .\. B. Rendle. from the 
plants brought hy Mr. Scott Elliot from Tropical Africa. 


SOCIETIF-.S AND ACADEMIES, 
Loxpan, 

Royal Society, May 16.. ** The Complete System of the 
Veriods of a ollow Vertex Ring.” By 1. C. Pocklington. 

May 30. -‘t The Kinematics of Machines.” By Prof. T. .\. 
ITearson, ; 

In this paper it is shown thatall machine movements, however 
complex, are derived from the association together of some of a 
comparatively limited number of kinds of simple motions, which 
take place between consecutive directly connected pieces. 

Certain geometrical laws are enunciated, from which arc 
derived the conditions necessary for the association of those 
motions together in one machine. It is shown that those laws 
preclude the existence of certain combinations of motions. By 
attaching to cach kind of motion a suggestive symbol a method 
of expressing the constitution of a machine movement hy a 
simple formula is proposed, whereby similarities and differences 
between machines may be exhibited at a glance, 

The author commences by considering a mechanism, consisti 
of four bars united in one continuons linkage by four pins which 
have jctrtllel axes. Hy imagining the length of the links to 
undergo variation from zero to infinity, it is shown that this 
mechanism js representative of all the simple plane mechanisms, 
and, by imagining other variations to occur, it is shown to be 
representative of still further classes uf mechanisms, in which 
the parts de not move in or parallel to one plane. In this the 
relative motions of consecutive pieces are either taming, when 
one Jicce revolves completely around relatively to the other, the 
representative symbol being the letter O, or swinging, when one 
piece turns through a limited angle relatively to the adjoining 
one, represented by the letter 1. 
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The first law enunciated, which governs the association of the 
Qhand Uo motions, is founded on the zeometrical fact that the 
sum of the four angles of the quadrilateral is constant. After a 
complete resolution the angle between the bars is considered to 
have been increased or diminished ly 27, 

From this it is impossible far only one motion to be turning 
nd the other three swinging, otherwise the sum oof the four 
ngles wonld increase cr decrease by 2% cach revolution, 

The second law, which poverns the association of the motions, 

taotede with the propartions between the length of (he links 
ery to permit of complete turning, “Uhis is founded on 
feet that one side of a triangle cannot be preater than the 


foie other two, trom: these two laws together ut ts 
h Naty is ampossible to dive two Os alternating: with 
tw 
N: ponted out how the Uo motion may be provided tor 
t Ho Het a ctire iar slotway in one picee, and shaping: the 
@hor | Prt the Hotway. so that hy miagining the radians of 
t ! hatway te he indefinitely increased a relative 
Mev Peipre ating sliduy metion, represcuted by the 
Tee el beer Twill be ebstituted for che swingang motion 
V. Vehde Wen emeciwved to be a swing through a zero angle 
heeten Oiiitely di tent Pentre, the previously mentioned laws 
WHT SEES oa caatons ontaning Emotions, and tt will follow 
bere cmeleetnof three ides and one swing is prechuded 
by fer lew 
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By the application of the governing Jaws 14 distinet combina- 
tions are found to be possible, and only 14. They are exhibited 
by the following formuly, in which a large O associated with a 
small o signifies that in one case adjacent links turn relatively 
to one another so as to continuously increase the angle between 
them, and in the other to continuously diminish the angle. The 
double © signifies that two complete revolutions accompany one 
complete to-and-fro swing or slide. 

Applying Reuleaux’s principle of “* Inversion “ it will be seen 
that 32. and only 32, distinct machine movements can be 
derived from the above 14 mechanisms. Those from the same 
mechanism are distinguished from one another in the formula 
by using a thick line for the frame link. For example, 

on signifies a machine movement like that employed Inthe 

a crank-and-connecting-rod engine. 


is exemplited in the oscillating engine much used in 
paddle-wheel steamers. 


is found in Stannah’s pendulum pump, and 


quadrupled is the movement adopted by Rigg in the 
S) =f design of his high speed engine. 


The author neat discusses the relation of cams and spur- wheel 
mechanisms to the foregoing kinematic chains. showing that 
they are the result of the suppression of one of the previous four 
links and the amalgamation of the two adjoining simple motions 
into one more complex, A comparison is also made with belt 
gearing, and expressive formule sugvested. 

Vhe author then passes to the consideration of machines the 
parts of which do not move parallel to one plane. 

The first 13 of the previously mentioned mechanisms have 
their counterpart in mechanisms the parts of which move 
parallel to the surface of a sphere. Hooke’s joint is the hest 
known example. Vhe ryth consisting of 3 slides cannot be 
adapted to a sphere but itean to a cylinder, and trom it are 
derived 4 possible screw mechanisms. 

The remaining mechanisms consist of those in which the aves 
of the turning and swinging motions neither meet nor are 
parallel. ‘They include the metion whieh oceurs ata ball-and- 
sucket joint. “The method of classification according to the 
proposed scheme is summarised as follows »— 

All simple machine movements may be ranged in four divisions, 
Wier 

(1) Consisting of plane mechanisms, in which the picces move 
in ar parallel to the surface of a plane. 

(2) Spherical mechanisms, in which the pieces move in oF 
parallel to the surface of a sphere. 

(3) Cylindrical mechanisms, in which the picees move in or 
parallel to the surface of a cylinder. 

(4) The remamder, to which the name conoidical mechanisms. 
is piven, in which the axes of the swinging and turning motions 
neither meet nor are parallel, 

The mechanisms in each of these divisions are clissed in wo 
subdivisions. 

Subdivision S, with surface contact od consecutive links, 

Subdivision Vy with pomt contact of consecutive links, 

The mechanisms in each of the eight: subdivisions are sul 
further subdivided into combinations, The combinations of 15, 
2,, and 3. are exhaustively enumerated, and it is sugyested Chat 
anestension of the methods of applying: the geomenical 1aws 
would lead to the preparation of ain exhaustive list of the 
possible combinations in the other subdivisions, The combinar 
fons are sail further subdivided inte inversions according to 
Kenleaux’s principle of the inversion of a machine, 

Lastly, the author proceeds: to show how the foregoing: con- 
siderations assist in the analysis of compound mechanisms. Tt 
is assumed that practically all compound mechanisms contain a 
continnous mechiaism oA, of not more than four links, from 
which definiteness of relative motion of all the other links is 
detived. Any two hnks of Vin their exact length, or longer er 
shorter, may be adopted to form with two new links a second 
mechanism Uy and any two of jor By ovone of A and one of 
By, may be adopted to form with two still further added links a 
third mechanism Cy and so on. In this way a definiteness of 
relative inotion of many links in a compound imechanism 38 
derived. ‘The notation Tends itself toa elear exhibition of the 
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manner in which two or more simple mechanisms are associated 
together, and the compound mechanism built up. 


June 20.—‘* The Influence of the Cerebral Cortex on the 
Larynx.” By Dr. J. S. Kisien Russell. 

The author found the condition of the peripheral laryngeal 
apparatus has practically no cffect on the result obtained from 
the central neryous mechanism, for abduction or adduction of 
the vocal cords resulted on excitation of the appropriate area of 
the cerebral cortex, irrespective of whether abduction or addue- 
lion was obtained on excitation of the recurrent laryngeal nerves 
in the same animal. No evidence of unilateral representation 
of the movements of the vocal cords in the cerebral cortex was 
obtained, although this point was tested in various ways. Nor 


| 


was it found possible to inhibit the abductor muscles by excita-_ 


tion of the cortical centre of their antagonists the adductors. 
It was found that both in the dog and cat there existed a focus, 
excitation of which resulted in adduction of the vocal cords, and 
another near to this, stimulation of which resulted in abduction 
of the cords. While in the cat it was possible to differentiate 
these movements withont any preliminary measures being 
adopted, it was only after the adductor fibres of one recurrent 
laryngeal nerve had been divided transversely that it first became 
possible to evoke abduction of the vocal cords on excitation of 
the cortex, thongh in subsequent experiments it was sometimes 
possible to evoke this movement on excitation of the cortex of 
the dug without adopting this preliminary measure. The other 
effect on the cords, which it was asa rule found most aifficult to 
differentiate from that of abduction, was acceleration of their 
movements. It was further found that on the anterior composite 
gyrus, below the abductor centre, there existed a focus, excitation 
of which resulted in a clonic adductor effect on the cords, in 
which the cords were first brought into a position of moderate 
adduction, and then there was added rapid short to-and-fro ex- 
cursions. On passing within the confines of Spencer's area for 
arrest of respiration, it was found that in the peripheral parts of 
this area there existed three foci, excitation of which affected the 
cords in different ways. The most anterior was responsible for 
arrest of the cords in adduction, ze. in the expiratory stage of 
their excursions ; excitation of the focus behind this, and corre- 
sponding, probably, to [orsley and Semon’s abductor centre 
in the cat, was followed by arrest of the cords in abduc- 
tion, Ze. their inspiratory position; while the most posterior 
focus. which is situated at about the junction of the 
anterior composite and anterior sylvian convolutions, resulted 
in intensification combined with acceleration of the movements 
of the cords when stimulated, Lxcitation of Spencer's chief 
focus for arrest of respiration on the olfactory Jobe, resulted 
in arrest of the cords in the position they occupy during 
expiration in the dog. and in the position they occupy during 
inspiration in the cat. 


Physical Society, June 25. Dr, Gladstone, Vice-President, 
in the chair. —Mr. Bowden read a note on an electro-magnetic 
effect. -\ long glass tube containing inereury, and fitted with a 
small stand-pipe to indicate hydrostatic pressure, is passed he- 
tween the poles of an electro-magnet. On passing a current of 
about 30 amperes through the mercury in this tube, the stand- 
pipe being turned so as to indicate the pressure either per- 
pendicular or parallel to the lines of force of the field of the 
eleetro-magnet. movements of the mereury in the stand-pipe 
take place. When the stand-pipe is perpendicular to the lines 
of force of the field, the mereury rises or falls according to the 
direction of the current. When the stand-pipe, however, is 
parallel to the ines of force, the mercury always r7ses, whatever 
the direction of the current. Prof. S. 1’. Thompson said there 
appeared to he three unexplained effects, one proportional to 
the current and the field, and reversible ; another, indepen- 
dent of the direction of the current. or of the field: and 
a third. which only oceurred while the current was changing 
in strength. In addition there may be a fourth effect. which 
up te now has not been naticed, The motion of the mereury 
eohonn in big. tof the paper was in the opposite direction te 
that ot the drag on a conductor carrying the current. .\n 
Apparent evs in pressure might be due to a decrease in the 
density of the mercury due to the heat developed by the 
current. Mr. Blakesley asked it the author had noticed any 
changes in level in the mercury reservoirs at the ends of the 
tube. Vhe author, in his reply, said the reservoirs at the ends 
wore so large that no changes of level were appreciable. -Mr. 
Whodes read a paper on the armature reaction ina single phase 
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alternating current machine. In this paper the author gives the 
investigations that were the subject of a verbal addendum to a 
paper read before the Society ona previous occasion. He inves- 
tigates the lag or lead of the 1. M.F.s over the current, and 
applies the results to examine whether the field excitation of the 
generator or the motor is strengthened or weakened by the re- 
action of the armature currents. Mr. Tunzelmann expressed a 
hope that the author would amplify parts of his paper. Mr. 
Blakesley said the conclusion of the author that ‘either of two 
alternate current machines may be driven as a motor by the 
other, irrespective of their relative E.M.1".s,7 1s not invariably 
correct. The facts of the case were these: the FE.M.1. of the 
motor may exceed that of the other machine to a certain extent $ 
but that E.M.1*., multiplied by the cosine of the angle of 
electric lag, must yield a product not greater than the E.M.¥. 
of the generator ; ¢.e. using Myr. Rhodes’ symbols e cos @ must 
not be greater than E. Mr. Blakesley gave a geometrical proof 
of this, hut the same proposition had been given by him some 
ten years ago in the course of investigating the subject generally. 
This was at a time when Dr. John Fflopkinson was, with less 
than his usual perspicuity, teaching that synchronous alternate 
current machines could not be run in series with stability, both 
doing work. Referring to the author's diagrams, Mr. Blakesley 
said that in a problem involving so many elements as that under 
consideration, it was impossible with the limited dimensions of 
space to represent the results with the complete generality of a 
formula. Some elements had to be taken as the independent, 
others as the dependent variables. The anthor had considered 
the power transmitted tu the motor, the E.M.1. of the generator 
and the angle of electric lag as independent. The E.M.F. of the 
motor was dependent. In Mr. Blakesley’s original diagrams the 
K.M.¥.s were both considered independent as well as the 
electric lag, and the powers applied or transmitted as dependent 
variables. In any case the formnle properly derived from. such 
diagrams became pertectly general, and it did not appear to him 
that the change of method indicated could properly be called a 
new theory on the subject. Asa matter of fact, diagrams based 
on the independence of the E.M.F.s and the clectric lag would 
furnish a better means of discussing the question of the stability 
of the motion than Mr. Khodes’ plan, and this might account 
for the entire omission from the paper of this important matter. 
Prof. S. P. Thompson said it was impossible to discuss the 
question of stability till the subject of armature reaction had been 
thoroughly investigated. The terms lag and lead had been used 
by Mr. Rhodes in a consistent manner: but this was not always 
done, and he recommended that the phase of the current which 
was common to both generator and motor be taken as the 
standard. The author, in his reply, said he agreed with Mr. 
Blakesley that there was a limit to the extent to which the 
motor might be excited, and this upper limit could casily be 
obtained from the figure given in the paper. The question of 
armature reaction was, however, most important, as it might 
excite the field two or three times more than the original excita- 
tion, Since motors were designed to do a certain amount of work, 
and not the work to fit the motor, it was most natural to take the 
output of the motor as fixed. “Mr. Shelford Bidwell read a 
paper on the electrical properties of selenium. The author has 
continued his investigations on this subject, and has come to the 
following conclusions : (1) The conductivity of crystalline Sc 
appears to depend principally on the impurities which it con- 
tains in the form of metallic sclenides. It may be that the 
selenides conduct electrolytically, and that the influence of light 
in increasing the conductivity is to be attributed to its property 
of facilitating the conrbination of Se with metals in contact with 
it. (2) \ Se cell having platinum electrodes, and made with 
Se to which about 3 per cent. of cuprous selenide has been 
added is, even though unannealed. greatly superior both in 
conductivity and sensitiveness to a simi cell made with 
ordinary Se and annealed for several hours. (3) Red Se in 
contact with copper or brass, is quickly darkened by the action 
of light, owing, it is suggested, to the formation of a selenide, 
(4) Crystalline Se is porous and absorbs moisture from the air, 
and it is this moisture that causes the polarisation of Sc after 
the passage of a current. (5) The presence of moisture is not 
essential to sensitiveness, but appears to be in a slight degree 
favourable to it, (6) Tf cuprous sclenide is made the kathode 
in an electrolytic cell, and a strip of piatinum the anode in 
water. red Se mixed with detached particles of the selenide is 
deposited in the water. (7) The photo-electrie currents seme- 
times set up when light falls upon Se, are dependent upon the 
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THURSDAY, JULY 18, 1895. 


BUNVAVE NASH (OVE OUNL a, SEVIER BLN) IS PSG OR 
Chemical Analysts of Oils, Fats, and Waves, and of the 
Commercial Products dertved therefrom. rom the 
German of Prof. Dr. R. Benedikt. Revised and cn- 
langed by Dr) J. Lewkowitsch, F.1.C., ¥.C.S. 
Maemillan and Co., 1895.) 
“EN or twelve years ago, the analysis of oils was 
one of the most neglected branches of an.+!ytical 
chemistry. Jlow the study of it bas been taken np and 
developed since, may be gathered by turning over the 
670 pages of this excellent volume, the first English work 
devoted exclusively to this subject. The information 
existing in 1882 was comprised within 140 pages (much 
smailer than these) of Allen's “Commercial Organic 
Analysis.” In the second edition of the same work, 
published in 1886, the subject-matter had grown to 318 
pages. 
second edition, published in 1892, upon which the present 
work is based, contained 460 pages, and as the literature 
of the subject has accumulated since then, at an in- 
ercasingly rapid rate, it is evident that a new volume was 
demanded, the preparation of which could not have 


devolved upon any one more eapable than Dr. Lew- | 


kowitsch, whose practical experience in, and valuable 
contributions to, our knowledge of this branch of chemistry 
are well known. ‘lo regard this work merely as a trans- 
lation of the work of Dr. Benedikt would, obviously, be 
absurd. As the author points out in the preface, every 
page hears evidence of the alterations and numerous 
additions which have been made. Obsolete 
have been abridged or entirely omitted, and the new wark 
of the last four years has been sifted, and all that is of 
value has been incorporated, including a large number of 
the authors own experiments and observations hitherto 
unpublished. Benedikt’s arrangement of the  subject- 
matter has been generaliy adhered to, but an improve- 
ment has been effected hy transferring to the end of the 
hook the chapter on the analysis of soap. candles, glycerine, 
and other produets of the fat industry. 

The first two chapters contain a description of the 
sources and chief properties of the various acids and 
alcohols obtained, or derived by oxidation, from the 
fats and waxes, followed by an account of the chemical 
constitution and the chief chemical and physical characters 
of the oils, fats, and waxes themselves. Commercial fats 
and oils are not pure neutral bodies, but always contain 
nore or less free fatty acids which, for some purposes, 
depreciate their value. The percentage of free acid is 
liable to increase on keeping, and it was until recently 
believed that the development of rancidity was connected 
with this change. But Ballantyne has disproved this 
by showing that an oil may become 1ancid without 
becoming acid, and Heyerdahl has proved that the 
converse may also he true. The discovery, by Kirchner, 
of micro-organisms in poppy-seed oil, lent support to the 
view that rancidity might be the result of a fermentation 
process ; but Ritsert showed that a fat whieh had been 
sterilised by heating to 140° C., might subsequently become 
rancid if exposed to light and air. The latter investigator 
has also shown that moisture is by no means essential, 
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and he has finally concluded that rancidity must he due 
to the direct oxidation of the oil or fat by the oxygen 
of the air acting in presence of light. 

Chapter ii. describes the determination of water and 
other non-fatty admixtures, and the preparation of the 
pure fat for analysis. Then follow a chapter on the 
physical properties and methods of examining fats, and 
four chapters on chemical methods. In the two next 
chapters the application of the foregoing, and some other 
methods, to the examination of fats is discussed, and 
data obtained by submitting the various oils, fats, &c.. 
to examination by each method are collected and arranged 
in tables. This, however, is hardly shown by the head- 
ings of the chapters. Thus, chapter iv., which is headed 
“Physical Properties of Fats and Waxes,” shonld rather 
be “Physical Properties and Methods of Examining 
Fats and Waxes”; and chapters ix. and x., headed 
“ Systematic Examination of Liquid and Sohd Fats and 
Waxes,” with the sub-headings * Physical Methods” and 
“Chemical Methods,” would be better entitled “ Applica- 
tion of the foregoing Methods to the Systematic Ex- 


amination,” &c., with sub-headings ‘t Application of 
Physical Methods” and “Application of Chemical 


Methods.” These eight chapters are admirably written, 
and the value of the information given is greatly enhanced 
by the able manner in which cach method is discussed 
and criticised. The completeness of the treatment shows 
how thoroughly the anthor has ransacked the literature 
of the subject. Unfortunately the task of reading and 
sifting papers is rendered heavier than need be by the 
growing tendency to rush into print with trivial and ill- 
considered observations. Thus, “the excellent Retchert- 
AVerss? process has not escaped the fate of nearly all 
modern methods used in fat analysis” (there is no need 
to limit the statement to fat analysis, as the literature 
of steel analysis would show), “viz., to receive at the 
hands of numerous analysts a number of supposed 
improvements, most of which are altogether insignificant 
and hardly offer any advantage whatever.” Again, re- 
ferring to the Hubl process: “The chemical literature 
of the last few years contains numerous papers by variens 
authors purporting to give improvements or modifications 
of the original method. Most of these refer to minor 
and unimportant points, and some of them even reproduce 
methods which Hiibl in his classical paper has rejected.” 

For the determination of unsaponifiable matter, the 
author recommends petroleum spirit in preference to 
ether, but he very rightly insists npon the necessity of 
earefully purifying and rectifying the spirit used. 1f this 
is not done, some of the lighter mineral oils occasionally 
used to aduiterate rape oil, for instance, may be lost, and 
for that reason I prefer to use ordinary ether, which can 
be completely expelled at a very moderate temperature. 

For the determination of resin, Twitehell’s process is 
recommended as yielding the best results, but no process 
yet exists by which resin can be determined with absolute 
accuracy. 

“Tf a correct method of determining accurately the 
oxygen absorbed were known, it would be possible to 
class the determination of the drying powcr, or, as it 
might be called, the ‘oxygen valne’ amongst the quan- 
titative reactions.” Such an addition to existing methods 
would be of the greatest value in the examination of the 
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various oils from cruciferous and other seeds which now 
pass under the name of “rape oil.” 

In the cleventh chapter, which extends over 273 pages. 
the natural oils, fats. and waxes are systematically 
arranged and separately described, a very excellent and 
most valuable feature being a series of tables appended 
to the description of each oil, fat, and wax, giving the 
physical and chemical constants 1 of the oil itself, .2) of 
the mined fatty acids, and 3) of the wax alcohols. It is 
a pity these tables were not arranged so as to be readable 
without having to turn the book half round, which might 
have been done by cutting each table in half. No less 
than 106 oils, X&c., are thus separately described. and 
their physical and chemical constants are collected and 
arranged in about 175 tables. The usefulness of these 
tables to the analyst cannot be over-rated, though it does 
not appear to be clear in all cases by what method the 
melting and solidifying points of the fatty acids were 
determined. The “saponification values” are expressed 
per mille, and the iodine and other values per cent., but 
there is no reason why the simpler plan of expressing all 
the quantitative values in percentages should not be 
adopted, The section on butter fat, the analysis of which 
was the first to be placed upon ic scientific basis, occupies 
twenty-three payes. 

In chapter i. the analysis of the raw materials and 
products of the fat and oil industries is treated, and in 
the concluding chapter some examples of the interpre- 
tation of results are given; but space does not admit of 
further reference. 

This book is unique: the analyst will find in it prac- 
tically all the available information upon the subject up 
to date, with full references to the original papers ; and it 
will increase the author’s already high reputation. 
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TRACES OF A DELUGE. 

On Certain Phenomena belonging to the Close of the 
fast Geological Period, and on thelr hearing upon the 
Tradition of the Flood. Vy Joseph Prestwich, D.C.L., 
FLRS., &e. | London: Macmillan and Co., 1895. 

EF AD the story of the Deluge a foundation in fact ; 

in other words, 1s it a record of some inundation 


NET URE, 


‘ vaping fissures. 


which affected a considerable area of the carth’s surface ? | 


This is the question which Prof. Prestwich sets himself 
to answer in the small voluine volume 
which fombines a paper read to the Victoria Enstitute 
with some of the maternal communicated to the Koyal 
and the Geolopieal Socieues. 


before use a 


In the south of Iengland, espectally in the neihbour- 
hood of the coust, a dott is often found, varying: in 
thickness from a few inches to a few feet, which consists 
of angular fragments of rock with loamy derived: from 
wdacent Ingher ground, and Ties on the slopes of the 
In and at the bottom of the Frequently it is 
absent, but where bollows occur in the surface of the 


valleys. 


underlying rocks, at bas accumulated in greater quantities, 
apd ee eoonally oven exceeds erghty feet ins thickness. 
In it rests on an old rained beach, and 
>» banked up aycanst a burned sea cliff; in others it tills 
up tesurés in the rocks. 
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contains the bones of mammals, many of them now 
eMinct= at any rate in Britain.  VPhese are neither 
worn nor gnawed, but are commonly broken and_ split. 
Its fossils, almost without exception, are of terrestrial 
origin. Similar deposits occur in the Channel Isles and 
on the French coast, and in many places around the 
Methterrancan, not to mention others, What is the 
origin of this “rubble drift,” “head.” osseous or fissure 
breecia ? 

Prof. Prestwich refers all these deposits ta one epoch 
of very limited duration. He supposes that there was 
a rather widespread subsidence, amounting, in some 
places, to a few hundred feet, during which the sea 
overtlowed the lower land. This was sufficiently rapid 
to make the invading water muddy ; then, before the 
marine molluses had time to estabhsh themselves in the 
new territory, the land was upheaved by jerks Qwith 
intervening pauses). These sudden disturbances of its 
bed set up currents in the sea, strong enough to sweep 
heavy débris, and even largish blocks of rock, from the 
higher to the lower ground, and to precipitate the 
material mto any open fissures. By this tumultuous 
action the bones of the terrestrial mammals which had 
been drowned by the submergence would be dispersed 
and shattered, and it explains, in his opinion, all the 
phenomena better than any other hypothesis. As man 
was living at the time, it gave rise to the tradition of 
the Flood. 

An adequate discussion of Prof, Prestwich’s hypothesis 
is impossible in our limited space ; but we may be per- 
nutted to remark that itis not free from serious difficulties. 
Many geologists would dispute the assumption that these 
deposits all belong to one and the same epoch. Others 
will doubt whether the sudden upheavals, which he 
postulates, would be adequate to produce currents, 
capable of moving the Jarger deébris, or whether the 
carth movements would suffice, as he supposes, to make 
Some will think that he hardly ap- 
preciates the effect of “cloud bursts,” such as may be 
seen in many mountain and even Jowland districts of 
europe, in transporting débris very similar in character 
to the “head.” 
posited denudation bas wrought some changes in the 
contours of the country, and this may explain the apparent 
isolation of some patches of the “head,” whether it fill 
fissures or cap tubular hills. 


It is admitted that since this was de- 


In several cases the ordinary 
s oadimituny as an adjunct the 
action of snow. seem to us more simple tian that pro- 
posed by Prof. Prestwich, and his mode of accounting 
for the abundance of hippopotamus bones at San Ciro, 
near Palmero  thatas the land sank they were embayed 
between its precipitous face and the advancing sea, and 
at last were drowned can hardly be called probable. 
lions and bywnas might have perished in that way, 
but the Inppopotamus scems far from helpless in the 
water, and is likely to have saved itself 

We think, then, that Prof, Prestwich’s hypothesis will 
be received with some scepticism; nevertheless, it de- 
mands careful consideration as an attempt to solve a 


explanation of bre 


very difficult, problem, which is put forward by one who 
may now be termed the Nestor of British geologists, and 
who has paid especial attention to questions of this 
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Pa 8 Oe) Gms ON OT) SOLEINGE. 
Progress of Science. Wy J. Villin Marmery. Vp. 357. 
(London; Chapman and Hall, Limited, 1895.) 
HE custom of inserting laudatory prefaces or in- 
troductions, written by well-known men, in works 
of science by lesser lights, which was commented npon 
in these columns a few weeks ayo, reaches the ridiculous 
in the case of this book. A letter from Mr. Samuel 
Laing to the publishers is printed, in the course of which 
he says: “1 have now had time to read Mr. Marmery’s 
hook, and find it a work of great learning and research 
. and 7 can confidently recommend it as alike in- 
teresting and instructive.” What induced the publishers 
to print this purely business letter as a testimonial to 
the book’s yood qualities, passes our comprehension. A 
book usually finds its proper level, and the effort to 
force it into a higher position by means of a letter of 
introduction froma more or less distinguished individual, 
must prove futile: for in literature, scientific or other- 
wise, authors are judged entirely by their own works. 
Every one will recognise that to attempt to condense 
the history of science into a volume of about three hundred 
and fifty pages, is to court failure. All that can be ac- 
complished in so small a space is to describe the well- 
defined steps of advancement along the road of natural 
knowledge, and to exhibit the continuity of scientific 
developments. Mr. Marmery has done this with a fair 
umount of success. After briefly noting the knowledge 
of the Egyptians and Chaldeans so far back as 3000 B.c., 
he surveys the successive stages in the history of science, 
and devotes a few lines to men and matters of first- 
rate importance in each. His statement of the progress 
made by the Arabians from the ninth to the fifteenth 
ccnturies, brings into view the substantial achievements 
of a people which then stood in advance of the wicle 
world. Our obligations to the Arabs are indubitable ; 
nevertheless, few European historians have expressed 
them. ‘Eminence in science is the highest of honours ” 
Was a maxim which represented the bearing of Islam 
towards scientific knowledge at a period when Europe 
was ruled by monkish philosophy, and when investigators 
were stamped as heretics. 


MATORE: 


The review of the science of the Greek, the Arabian, | 


the Medieval, and the Revival periods, leads to the 
science of the Modern period, from the end of the 
sixteenth century to the present time. And here the 
author treads upon dangerous ground. We has hac. 
perforce, to create invidious distinctions by selecting from 
the host of scientific workers those that appear to him 
to have added most to the store of knowledge. Huxley 
got over the difficulty in his address on “ ‘lhe Progress 
of Sctence,” published among his collected essays (vol. i.,, 
by omitting references to all living men, and by dealing 
only with results. Mr. Marmery might have saved him- 
self from hostile crideism by follwing the same method ; 
but, in that case, his volume would have wanted the 
very information which is the chief justification for its 
existence, lis selection of names has, he says, becn deter- 
mined “by what appears 4ypreu! ortgfnality in the work, 
rather than by what is imposing in extent and weight.” 
Here and there we fancy this criterion has not been 
applied ; but in a book covering so wide a scope, such 
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deficiencies may well be excused. Modern investigators 
are divided into seven groups, viz. “1) biologists, (2) 
geologists, (3) chemists, 4 mathematicians, (5) astro- 
nomers, (6) physicists, (7) eminent practical men. Short 
accounts of the main achievements of the individual 
workers in each group are given, and are fairly trust- 
worthy. In an appendix, the names of foremost men of 
science in all the periods are tabulated, and a copions 
index makes it easy to find the sketch of the works of 
any one of them. 

Many imperfections the book certainly has, but in spite of 
them we think it deserves some words of commendation. 
Those who wish to know something about the evolution of 
scientific knowledge, and the multitude of readers who 
like to dip into a book to find what this or that man 
of science has done, may obtain from this handy volume 
the information they seek. We could easily enumerate a 
score of names which ought to find a place in the book, 
but are wanting. Probably it was because the author 
was aware of the incompleteness of his record, that he 
omitted the definite article from the title of his book. 


WICROSEOPIC SHOUDY OF ROCKS: 
Petrology for Students; an Introduction to the Study of 
Rocks under the Microscope. By A. Harker. (Cam- 
bridge University Press, 1895.) 
HIS latest addition to the Cambridge Science 
Manuals is intended by the author as a guide to 
the study of rocks in thin slices under the microscope 
In scarcely another English text-book on the subject has 
the treatment of rocks from the purely petrographical 
point of view of microscopic examination been so strictly 
adhered to throughout as in the book before us. 
“Microscope ” is almost the first word in the book, and 
sounds the key-note of the whole. 

After a short introduction, containing afew notes on 
the optical properties of minerals, the anthor plunges at 
once into the systematic description of the different rock 
species. The usual chapters on the characters and 
methods of separation and determination of the rock- 
forming minerals are omitted altogether; for all such 
mineralogical points, the reader is referred to standard 
works on the subject. The book. therefore, corresponds, 
though on a much smaller scale, to the second volume of 
such text-books as those of Rosenbusch and Zirkel. 

In the classification of the massive igneous rocks the 
author divides them into A/ufontc, fatrusive and volcante, 
but is careful to point out that the divisions themselves 
are based upon the structural characters resulting from 
the different conditions of consolidation. This classi- 
fication resembles that of Rosenbusch, but the author's 
intrusive groups doe not correspond exactly with the 
Ganggesteine of Rosenbusch, for he extends them to the 
basic family, whereas even Rosenbusch considered this 
to be impracticable. In this connection we notice that 
those much abused terms “diabase” and * porphyrite” 
receive new definitions. Wiabase is in this book used to 
designate, not pre-Terthuy or altered dolerites, but the 
group of intrusive basic rocks corresponding to the 
voleanie basalts, while porphyrite is applied to the 


ae 


intrusive rocks corresponding to the volcanic andesites. 
The author, of course, follows the British school in admit- 


_ 
265 
ting no criterion of geological age in the nomenclature of 


the rocks. 
Throughout the book, each rock group is treated for 


the most part under the three headings: constituent 
minerals, structure, illustrative examples. Under the 


last heading, purely petrographical descriptions are given 
of typical examples, chosen generally from British rocks. 

Yhe sedimentary rocks are treated under the divisions, 
arenaceous, argillaccous, calcareous, and pyroclastic. In 
perhaps no other English text-book have the microscopic 
characters of the sedimentary rocks been so minutely 
deseribed. ‘Vhe subject of metamorphism is treated 
under the two heads of thermal metamorphism and 
dynamic metamorphism, and the effects produced on 
arenaceous, calcareous, argillaceous and igneous rocks 
are separately described. The book concludes with a 
short chapter on various crystalline rocks, including 
gneisses, granulites, &c. It is, perhaps, almost inevit- 
able, owing to the nature of the subject, that the book 
should yive the general impression of consisting of a 
series of deseriptions of rock-sections ; but, be this as it 
may, there can be nothing but praise for the clear and 
straightforward way in which the author has presented 
his facts, and for the wealth of new matter which the 
book contains. The book shows evidence of most careful 
research into the literature of the subject, and is in 
fact thoroughly up to date, containing many extracts 
from papers which have appeared within the present 


year. (Ge Wee 
OUR BOOK SHELF. 
Gurden Flowers and Plants; a Primer for Amateurs. 
By J. Wright. With fifty Iltustrations. (London : 
Macmillan and Co., 1895. 


OnE. of the great advantages of gardening and of a love 
of Mowers consists in the fact that they may be indulged 
in by rich and poor alike. 

Vhe rich have no monopoly in the beauty of flowers, 
the poor are not debarred from their enjoyment. The 
costliest orchid ina ducal garden is not one whit more 
beautiful than an Iris which may be bought for a few pence. 
If ua slug devour the one it is easily replaced, if such an 
accident befall the other the loss may be beyond repair. 
Nor by those who look beneath the surface and seek to 
penetrate the significance of the diversity of form, and 


the meaning of the beauty they witness, is costly 
expenditure necded. The cheapest and commonest 
afford as copious materials for research and inves- 


tigation as the dearest plant in the nurserymian’s price 
list. Anything that will lighten the sordid conditions 
under which so many of the poorer classes live, anything 
that will brighten their homes and give them ian interest 
in something: beyond their daily toil, must be considercd 
asia boon of inealenlable value. Such a boon 1s offered 
by the pursuit of gardening. In country districts, more- 
over, where small yardens and allotments ean be had, 
sxeardening may be made to add considerably to the 
resources of the family. lt may be doubtful whether 
murket pardenimy ona large seale will always be profit- 
able, but there can be no doubt that the small plot of the 
labourer may be turned to good account, provided 
circumstances are even only modcratcly favourable. “To 
provide for the needs of small pardencrs and amateurs, 
Mr. Wright has published the Jitthe manual before us. 
The anther is an accomplished practitioner, and his ex- 
penence as a County Couneil teeturer has enabled him to 
ascertain precisely what is wanted hy his auditory. Mr. 
Wright beyins at the besinning by telling his readers how 
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to make a garden, how to lay down gravel walks, what to 
grow on walls, what on beds, even what may be cultivated 
in areas. The principal categorics of hardy plants are 
passed in review, such as annuals, perennials, bulbous 
plants. bedding plants, and so on, and clear directions are 
given as to their management from beginning to end. In 
all this there is not much that needs comment from a 
reviewer, who can only say that the little primer is well 
done. and excellently suited for its purpose. 

An explanation of the real cause of “damping” off 
would have been of value, as the most ‘* practical ” of 
gardeners is not desirous of cultivating fungus at the 
expense of cherished seedlings. 

The small illustrations are helpful, and a full index 
adds materially to the value of the book. 


The Time Machine. By H. G. Wells. 
Hleinemann, 1895.) 
INGENIOUSLY arguing that time may be regarded as the 
fourth dimension of which our faculties fail to give us any 
distinct impression, the author of this admirably-told 
story has conceived the idea of a machine which shail 
convey the traveller either backwards or forwards in time. 
Apart from its merits asa clever piece of imagination, 
the story is well worth the attention of the scientific 
readef, for the reason that it is based so far as possible on 
scientific data, and while not taking it too seriously, it 
helps one to get a connected idea of the possible results 
of the ever-continuing processes af evolution, Cosmieal 
evolution, it may be remarked, is in some degree subject 
to mathematical inv estigutions, and the author appears to 
be well acquainted with the results which have been ob- 
tained in this direction. It is naturally in the domain of 
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| social and organic evolution that the imagination finds 


its preatest scope. 

Mounted on a “time-machine” the “ time-traveller” 
does not come to a halt until the year eight hundred 
and two thousand, and we are then favoured with his 
personal observations in that distant period. In that 

“golden age,” the constellations had put on new forms, and 
the sun’s heat was greater, perhaps in consequence 
of the fall of a planet into the sun, in aecordance with 
the theory of dal evolution, “ Horses, cattle, oh oe and 
doys had ‘followed the ichthy osaurus into extinction ” ; but, 
most remarkable of all, “man had not menace one 
species, but had differentiated into two distinct animals,” 
an upper-world people of “ feeble prettiness,” and a most 
repulsive subterranean race reduced to mere mechanical 
industry. Tt is with the time-traveller's adventures among 
these people, and their relations to each other, that the 
chief interest of the story, as such, belongs. 

Continuing his journey to an age millions of years hence, 
nearly all traces of life had vanished, the sun glowed 
only with a dull red heat, tidal evolution had brought 
the carth to present a consqint face to the sun, and the 
sun itself covered a tenth part of the heavens. These and 
other phenomena are very graphically described, and 
from first to last the narrative never lapses into dulness. 


LET ISOIGS SHO! ICUS FEIN TM OIR. 

[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents, Neither can he undertake 
fo return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications.) 


The Teaching University for London. 


Pusavt. read with surprise your article on the University of 
London, 

Probably by seme accident you had not seen my reply to 
Lord Kelvin’s letter when you went to press. 1 now enclose a 
copy, and trust to your fairness to insert it: 

“2 St. James's Syuare, SW, July 9. 

“My Deak RUCKER,— Lam sorry | could not ifn 
answer the letter which you have forwarded to me on behalf of 


‘only received it this morning, as | was away from home. 
‘serve that most of those who have signed it are (as they them- 
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Lord Kelvin and other members of the Royal Society, but I 
I ob- 


selves say) not members of Convocation, and consequently not 
constituents of mine. Still, I should welcome any opportunity 
ef co-operation with such high authorities in the promotion of 
those interests which we all have at heart. I regret, however, 
that hefore publishing the letter they did not give me an oppor- 
tunity of conferring with them, in which case, I think, I could 
have given good reasons for what [ have said in my letter to 
Prof. Foster. Yam glad to observe that the only point objected 
to Is the reference of any new charter to Convocation. In this, 
however. | am not asking that any privilege which they do not 
at present possess should be conferred on my constituents, but 
only supporting what is now their legal right. As the law now 
stands no change can be made in the charter without the consent 
of the graduates. This right I know they highly value, and it 
is surely natural that, as their representative. | should do my best 
to preserve it. Moreover, in view of the difficulty of passing a 
Bill strongly opposed, as any Bill would be, which seeks to 
abrogate the present right of veto possessed by Convocation, I 
can imagine nothing more likely to wreck any scheme such as 
you desire than to link it, quite unnecessarily, with an attack on 
that right. Your objection to the reference to Convocation im- 
plies the belief that a Statutory Commission would arrange a 
wise charler for the University, and that the graduates would 
reject it. But why should it be assumed that they would do so ? 


INA OLA: 


It has been my proud boast that I represent a constituency — 


second to none in education and ability, and [am sure you will 


when any new charter is submitted to my constituents, they will 


-exercise the rights well and wisely, and with an earnest wish to 


further the interests of Learning and Education, 
“lam, yours very sincerely, 
“Joun LuBBock.” 

I must also ask you to let me say a few words on your own 
article. 

In the first place, I have not ‘“‘accepted the views” of those 
who altogether oppose the Reorganisatiun Scheme. Some, 
indeed, of the modifications suggested seem to me important 
improvements, but that is a very different thing. 

You say that Convocation is only one of the bodies affected. 
In the case of the Colleges and Medical Institutions certain 
privileges are granted, Lut the University is the only body whose 


‘constitution it 1s proposed to change. 


«At present, this cannot be done without the consent of Con- 
vocation, and you blame me for endeavouring to maintain that 
right. Your whole article assumes that the Commissioners will 
make a wise scheme, and then you allege that a reference to 
Convocation would wreck it. This, however, is an attack on 
my constituents and not on me. Joun Luspock. 

High Klms, July 15. 


The Density of Molten Rock. 


IN a review of Lord Kelvin's ‘ Geology,” in Nature, July 
26, 1894, vol. |. p. 292, the question of whether solid rock sinks 
or swims in molten rock was left open for further experimental 
evidence. 

My impression is that this was in accordance with the views 


-of the writer of the book ; but if T had had proper acquaintance 


with the work of Mr. Carl Barus, of the Smithsonian Institu- 
tion, Washington, I should at least have referred to it. Permit 
me to do so now. and to give the references :—Am. Journ. of 
Defefire, 1893, vol. xlv. p. 1: “72. aldag., 1893, vol. xxxiv. 
p. t: vol. xxxv. pp. 173 and 296; also certain Aeéietins of the 
U.S, Geological Survey, particularly No. 103, which contain 
the most complete account. OLIVER J. Lopar, 


The Earliest Magnetic Meridians. 


IN Narere of June 6, p. 129, Captain I. W. Creak, F.R.S., 
questions a statement of mine with regard to this subject, as 
published in Nature of May 23, p. So. 1 there credited 
Yeates instead of Duperrey with the first construction of the 
Magnetic meridians for the whole earth. 1 was careful not to 
say that Yeates ordg¢nated the idea of magnetic meridians. 

Euler, to my knowledge, about the middle of last century, 
Appears to have first appreciated the importance of those lines 
from a theoretical standpoint. Ile defines them as those curves 
on the carth’s surface, the tangents to which mark out the 
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actual direction of a compass needle. He did not actually 
construct them, however, if | remember correctly.! 

Ii was my belief then that Yeates first drew these curves, as 
based upon observations. Captain Creak, however, thinks that 
John Churchman deserves this honour. 

So faras | know, Churchman published but two magnetic 
charts or atlases, one in 1790, the other in 1794. The chart 
referred to by Captain Creak is the earlier one, if | mistake not. 
A text to this chart was also published, called ‘ An Explana- 
tion of the Magnetic Atlas,” Vhiladelphia, 1790. It was my 
belief that this was an isogonic chart-—-a chart giving the lines 
of equal variation—not a chart of the magnetic meridians. 
Churchman’s later work, ‘‘ The Magnetic Atlas or Variations 
Charts,” London, 1794, contains charts which, according to Prof. 
Heilmann, are more theoretical. Prof. Hellmann mentions and 
Driefly describes both of Churchman’s charts, and gives the 
impression that they are isogonic charts.” 

As 1 have no means at present of verifying this matter, may 
lL ask Captain Creak to make further examination, and state if 
Churchman’s magnetic meridians are based upon observation ? 

L. A. BAVER. 

The University of Chicago, June 29. 


Curious Habit of the Spotted Flycatcher. 
I WAVE been watching, at intervals during the last week, 


a pair of Spotted Flycatchers feeding their young in 
a nest on a ledge of the wall of this house. The nest is 
embowered by a very free blossoming white rose. I noticed 


5 L : | to my surprise the parent birds again and again, after taking food 
not, on reflection, be surprised if I have every confidence that | 


to their offspring, plucking off the petals of the rose near the nest, 
and transporting them to an acacia tree about ten yards distant, 
where they let the petals drop upon the ground. The rose 
blossoms are now quite cleared away from the neighbourhood of 
the nest, angl the lawn beneath the acacia thickly strewn with 


) them. 


The rose flowers do not obstruct the approach to the nest, to 
which the birds have access by running a short distance along 
the ledge. It is also difficult to suppose that the object of the 
birds is to admit more air and light to the nest, which is more 
open to the sunlight than very many nests of this species which 
I have found. Moreover. the birds take no tronble to remove 
any of the dead leaves which are near the nest, having anZobjec- 
tion, as it appears, only to the blossoms of the rose. I can 
offer no-explanation of this curious conduct of the flycatchers. 

W. CLEMENT Lry. 

Tellack Vicarage, Ross, Herefordshire, July 11. 


A Brilliant Meteor. 


Ox Sunday, July 7, about 10.45 p.m., I observed a meteor of 
rather peculiar character. Contrary to the general method of 
appearance of these objects, it came into view very gradually, 
and its motion was so uniform and slow that its form could be 
clearly discerned. 

The meteor was double, the two components being 
apart, but travelling together, the smaller one being 
the larger. The combined magnitude was probably 
that of Venus as seen earlicr on the same evening. 

Some trace of trail could faintly be made out, but this was 
rendered uncertain- by the sky being very luminous in conse- 
quence of the moon's position near the meridian at the time. 

While visible the meteor travelled about 20° in a path approxi- 
mately parallel to the horizon, and a rough estimate of its 
position would be : 


about 3° 
ahead of 
equal to 


ISM Neel. 
Appearance 13h. + 20 
Disappearance 1th. 3om. a SS) 


No explosion of any kind was noticed. nor any accompanying 
sound, CHARLES P. BUTLER. 
Royal College of Science, July 9. 


Newton and Huygens. 
Urox Newton's conception of the universe, space is con- 


sulered to he void.  .4 fluid or gas would oppose resist- 
anee to the motion of the planets, and however small 
this resistance might be, it would cause a diminution of 


the linear velocity of the planets. The central attraction being 

unchanged, a diminution of the linear velocity of the earth 
1 See Gebler’s “Physikalisches Woerterbuch,” article “ Magnetismus.” 

2‘ Neudrucke von Schriften und Kirten iiber Meteorologie und Erd- 

magnetismus, | No. 4, p. 22+ 
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would cause an augmentation of its angular velocity around 
the sun. ‘The period of revolution would take less time, and the 
length of the year would gradually decrease. © Observation 
proves that this is not the case, and the necessary conclusion is, 
that there is no resisting medinm in space, which must be, there- 
fore, considered as perfectly void. 

There is ne objection to be made to this reasoning se long as 
we suppose the sun immovable in space. which was the gener- 
ally accepted beliefin Newtons time. But we know at present 
that the sun, with all the planets, has a motion through 
space: and this knowledge changes the conditions of the 
problem, as may be demonstrated by what follows. 

Inthe accompanying figure, » is the sun ina certain point of its 
orbit in space. Fis the earth ina certain point of its orbitaround 
the sun. Let the linear velocity of the sun in its orbit be V, and 
the linear velocity of the earth in its own orbit be 7. 

When the earth is on one side of the sun’s orbit, say in &. 
then V and @ are opposite in direction, and the absolute velocity 
of the earth in space will be \—7. When the earth is en the 
other side of the sun's orbil, say in ¢, then Vv and z have the 
same direction, and the absolute velocity of the earth will be 
ere 

Now it seems evident that we have here what may be 
called a self-acting regulation of the angular veloeity of the 
earth in its orbit around the sun. For the absolute linear 
velocity of the earth is periodically accelerated and retarded, 
and the mean velocity would remain exactly constant if the sun’s 
orbit were a straight line. 

Most probably the sun’s orbit: Chrough space will prove to be 
acurve. If this is the case, then the part of the earth's orbiton 


Vv 


the concave orouter side of the sun's orbit will be somewhat 
longer than the part on the convex or inner side, 

Vf this be so, then the acceleration on the outside part will be 
somewhat greater than the retardation on the inner side of the 
earth's orbit. Thus the surplus velocity, gained in each revolution 
around the sun, will compensate the Joss of linear velocity which 
the earth might sutfer in ats yearly orbit around the sun hy the 
resistance of a supposed meslium in space. 

Te might, however, be asked, Why it is that this compensa- 
tion ws so exact as we find it to be? Kor Laplace, in his well- 
known work on the ‘Systeme du monde,” explains clearly 
that no change in the period of revolution of the earth around 
the sun has been observed 

But we may quite as well wonder why the temperature of our 
blood is nearly constant ; and the best answer te such questions 
isin the well-known words: " Vhilosophy does not ask what 
agrees, bat what 1s.” 

The sun's inetion in space is a discovery with far-reaching 
Cnvequences for science in yveneral ; and if space be allowed, a 
few other corollaries must follow upon it. lor the present, 1618 
better te finnt research te the single question as to whether 
we rry admit the existence of a resisting medium in space. 
The anewer as that the discovery of the sun's motion im space 
allows ue to settle this much disturbed question in a positive 
wn . 

This remit basa particular value, because it takes away the con- 
(raelictiong between two theories which ure both generally admitted, 
The updulutory theory of light, which was first enunciated by 
Hiay ject uppe se the existence of an clastic mediuni in space. 
When at is demonstrated that the supposition of ts medium 
wont incaspenlde with Newton's theory of central forces as 
apple ftecur plafictecy sy tem, this tomst certainly be considered 
ws a step in alwenee A. (er, 

Deltt, Welland, daly 5 
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TOME IN TTR cl FOL Noe, TOR IOUS OWN TE 
SOIC HBO IAPR. 
“TIE following report of the International Catalogue 
Committee was presented to the President. and 
Council of the Royal Society on July 5, and the recom- 
mendations contained in it were approved. 


OF 


At the first meeting of this Committee February 8, 
1894). the Memorial to the President and Council (July 
t8y3 which led to the appointment of the Committee, and 
the Minute of Council of December 7, 1893, appoint- 
ing the Committee, having been read, it was resolved to 
reyuest the President and Council to authorise the 
Committee to enter directly into communteation with 
societies, institutions, &c.. in this country and abroad, 
with reference to the preparation, by international co- 
operation, of complete subject and authors’ catilogues of 
scientilic literature. 

Subsequently, a draft circular letter was prepared, 
which, on February 22, 1894, received the approval of 
the President and Council, who also authorised its issue. 

This letter was sent to 207 societies and institutions 
selected from the exchange list of the Royal Society, and 
toa few others. It was also sent to the Directors of a 
number of Observatories and of Government geological 
surveys, to the Foreign Members of the Royal Society, 


as well as to those of the following Societies >= Chemical, 
ticological, Physical, Royal Astronomical, Linnean, 


Royal Microscapical, Entomological, Zoological, Physio- 
logical, and Mineralogical, and of the Anthropological 
Institute. .\ special letter was addressed to the Smith- 
sonian Institation, 

More than a hundred replies to the letter have been 
received 5 several of these are reports of Committees 
specially appointed to consider the suggestions put 
forward by the Royal Society. A list of answers received 
up to December 1894, with brief excerpts from the more 
sugyestive, was issucd to members of the Committec early 
in this year. It should, however, be added that from 
some important institutions no answer has as yet been 
received. 

It may be said at the outset that in no single case is 
any doubt expressed as to the extreme valuc of the work 
contemplated, and that only two or three correspondents 
question whether it be possible to carry out such a work. 
It is a preat gratification to the Committee that the 
matter has been taken up in a most cordial manner by the 
Smithsonian Institution, the Secretary of which, in his 
reply, refers to the desirability of a catalogue of the kind 
sugyested as being so ebviaus that the work commends 
itself atonce, The importance of having complete sub- 
ject catalogues, and not mere transcripts ef titles, is also 
generally recognised, 

Some bodies and individuals take the matter up very 
warmly and urge that steps be taken forthwith to put the 
scheme into action, this being especially true of the 
replies received from the United States ; others, while 
waiving a general approval, dwell upon the difficulties of 
carrying out the suggestions put forward ; and others, 
again, ask for more details before committing them- 
selves to any answer which may seem to entail future 
responsibility, especially of a financial character. 

Incidentally it may be pointed ont as very noteworthy 
that over and over agsun reference ip made to the great 
value of the Royal Sacicty’s “Catilogue of Scientific 
Papers”? “Phere is abundant evidence that considerable 
use is made of this on the continent of Europe, And itis 
clear that a proposal to carry outa more comprehensive 
scheme initially under the direction of the Royal Society 
of Londan is likely ta meet with general approval owing 
to the fact that the Society is credited with having 
already carried out the most comprehensive work of the 
kind yet attempted. Indeed, the Academy of Natural 
Seienees of Vhiladelphia, U.S.A. directly advocates the 
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establishment of a central bureau under the Royal 
Society ; and several others more or less clearly imply 
that they would favour such a course. 

Over and over again, it is stated that the production 
by international co-operation of a catalogue such as is 
contemplated is not only desirable, but practicable. “Phe 
Americans who, as already stated, are the most enthu- 
siastic supporters of the scheme, especially dwell on the 
importance of early action being taken. Prof. Bowditch, 
of Harvard University, in particular, points out that if 
the Royal Society of London wish to guide the enter- 
prise, it ought to announce its views and put forward a 
comprehensive scheme with the least possible delay. It 
may be added here that he also urges that in determining 
the scope of the catalogue a very wide interpretation 
should he given to the word * Science.” 

No very precise information as to the best mode of 
putting the scheme into operation is to be gathered from 
the replies as a whole. 

It is generally agreed that the enterprise should be an 
international onc. Many think that international financial 
support should and would be accorded to it, but no method 
of securing this is indicated; others express the view 
that the cost may be met by subscriptions from societies, 
libraries, booksellers and individuals without Government 
aid, and this is, perhaps, on the whole, the prevailing 
feeling among those who have discussed the matter from 
a financial point of view. But in no case is any attempt 
made to form any exact estimate of the cost. 

A number of scientific bodies and institutions express 
themselves prepared to work in such a cause. The 
Secretary of the Smithsonian Institution suggests that as 
the Institution receives all the serials and independent 
works published in America, a branch office might be 
established there, and that it is not impossible that a sum 
of money might be given yearly in aid. The Royal 
Danish Academy is willing to render as much assistance 
as possible. It would charge an official of one of the 
Danish chief libraries in receipt of all Danish publications 
with the task of editing slips, and would defray the cost 
of this work. “Fhe Société des Sciences of Ilelsingfors 
would furnish the central office with information as to 
the scientific work done in Finland. The Kongl. Veten- 
skaps Akademie of Stockholm would organise a Com- 
mittee for Sweden. 

As regards language, there appears to be inore unani- 
mity thin could have been expected. Over and over 
again the opinion is expressed that English should be 
the language of the subject catalogue. Frequent reference 
is made to the importance of quoting titles in the original 
language, although some suggest that this should be done 
only in the case of those published in English, French, 
or German, and perhaps Italian. 

Some form of card catalogue appears to be generally 
favoured, especially in America, as the basis of the 
scheme ; the Committee of Harvard University, whose 
reply is very full, in particular discuss this point in detail. 

In an interview with the Committee in March last, 
Prof. Agassiz spoke very warmly in favour of the scheme, 
and of the support which it would meet with in the 
United States, especially from libraries. As others have 
done, he strongly urged that the co-operation of book- 
sellers and authors should be secured. Prof. Agassiz 
also expressed the view that the regular issue to libraries 
and scientific workers from the central office of cards or 
slips which would afford the material for the construction 
of card catalogues would form an important source of 
income, at all events in his country. 

From various sides it is urged that an International 
Congress should be held to discuss plans. his is ad- 
\ocated as a first step in a reply received from the 
Konig]. Gesellschaft der Wissenschaften in Géttingen, a 
reply to which, not only as regards this point, but also 
mn a to the w hole matter, the Committee attach very 
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great weight. since it embodies in an official form views 
arrived at by the academies of Vienna and Munich, and 
by the scientific societies of Leipsic and Géttingen. who 
have considered the matter in common. lrof. Agassiz 
strongly urged the calling of a conference, and among 
others who share this view, Dr. Gill, of the Cape Ob- 
servatory, in his letter particularly dwells on the great 
value of such meetings as the means of securing unanimity 
of action. 

Such being the tenour of the correspondence, your 
Committee are convinced that initial steps of a definite 
nature in furtherance of the scheme ought now to be 
taken. 

They accordingly request the President and Council 
to take measures with the view of calling together, in 
July of next year (1896), an International Conference, at 
which representatives of the several nations engaged in 
scicntific work should be invited to attend, with the view 
of discussing and settling a detailed scheme for the pro- 
duction by international co-operation of complete authors’ 
and subject catalogues of scientific literature. 

London will probably be found the best place in which 
to hold such a conference. It may be desirable to 
summon the representatives of the different countries 
through their respective Governments, and it will 
obviously be necessary that a detailed scheme he pre- 
pared, to serve as a basis for discussion at the con- 
ference. These and other points will require much 
consideration before any action at all can be taken; 
meanwhile, it is desirable that a beginning should be 
made during the autuinn, before the winter session of 
the Society. The Committee therefore recommend that 
the President and Council should give the Committee 
‘which imeludes the President and officers) executive 
powers in order that they may take, in the name of the 
Society, such steps as they may think desirable with the 
view of calling together the above-mentioned conference. 
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Ws the past academical year an attempt has 
been made by the college tutors at Cambridge, 
in consultation with representatives from Oxford, to come 
to an understanding as to the mes at which examinations 
for entrance scholarships shall be held. Headmasters 
have frequently complained of the interruption to school 
work caused by the present somewhat haphazard arrange- 
ments, and have suggested the grouping of colleges and 
other expedients in mitigation of the difficulty. Some 
of the colleges, notably Caius, Jesus, Christ’s, and Em- 
manuel, Pembroke with King’s, and Clare with Trinity 
Hall, have agreed to group their examinations, candidates 
entering for the combined examination being required to 
indicate the colleges, in the order of their preference, 
which they desire to join if successful. The larger 
colleges, Trinity and St. John’s, have for various reasons 
found it impracticable to form such combinations ; but 
they have agreed at least to avoid clashing by fixing 
their examinations about a month apart. Nine of the 
colleges offer scholarships and exhibitions for natural 
science, the rest confining the competition to the old- 
established subjects of classics and mathematics. In the 
ensuing academical year, examinations in natural science 
for these awards will be held as follows: at Trinity, 
November 5; at leterhouse (physical sciences only, 
November 19; at the group Caius, Jesus, Christ’s 
Emmanuel- November 26; at the group Pembroke, 
King’s—and also at St. John’s College, December 3 ; 
at Sidney, Sussex, December 12; at the group—Clare, 
Trinity Hall~ January 1; and at Downing, about March 17. 
The value of the scholarships varies from £80 to £40 
a year, of the exhibitions from £50 to £20. They are 
usually tenable for three or four years, with a condition 
that by the end of the second year the scholar shall have 


approved himself sufficiently in the college examinations. 
Scholars are practically required to become candidates 
fur honours in the natural sciences tripos, though the 
new mechanical sciences tripos will no doubt attract 


some. The new Salamon scholarships at Caius are, 
indeed, specially intended for students of cngincering. 


It should be added that candidates for scholarships, who 
are not yet members of the university. must be under 
nineteen years of age; there is no restriction of age in 
respect of the science exhibitions. Vhough only nine 
colleges specitically offer entrance scholarships in science, 
an examination of the awards to the first, second, and 
third year students shows that in many more goad work 
in science, as tested by university or inter-collegiate 
é€xaminations, does not go unrecagnised. “Vhe large body 
of medical students, now approaching five hundred in 
number, is distributed over all the colleges, and their 
Presence has apparently brought home. even to the most 
conservative, the fact that intellectual abihty, high-minded 
devotion to study, and social energy are not confined 
to students of classics and mathematics alone. Thus, 
though something remains to be done in certain quarters 
wn the direction of placing science en an equal footing 
with the older subjects as a fit object of college recogni- 
tion and reward, it must be owned that a yreat advance 
has been made within the last ten years, The natural 
+ iences tripos now attracts a larger number of candidates 
than any other, and this natwithstanding that its standard 
has steadily been rarsed. In the majority of the calleges, 
distinguished eminence in this tripos has been admitted 
as a qualitiation for a fellowship, and in not a few 
instances ,overniny bodies have felt the need of strengthen- 
ing themselves on the side of science, and have departed 
from Cambridge custom by selecting: scientific members 
of other colleges for this honaur. 

The endowments for rescarch, other than scholarships 
and fellowships, have on late years been substantially 
nereased. In addition to post-graduate studentships at 
the lar,er colleges, such as the Hutchinson at St. Jehn’s 
phystal and natural science’, the Coutts-Trotter at 
Trinity physies and physiology . the Frank Smart at 
Caus botany . the unnversity has of late reecived a 
number at benefactions for the same purpose.  Vhe 
Balfour stadentship in animal morphology, worth £200 
a year. the Harkness scholarship in geology about £100, 
the Clerk Maxwell scholership in physics about oe 185, 
the John Lucits Walker studentship in pathology “£200 
to the [sate Newton studentships three) in its- 
tronony £200, and the Arnold Gerstenbery studentship, 
for nataral sence students pursuing philosophical study, 
ahout £35, are amon, these recent foundations. They 
tre (\pressly intended to foster advanced study and. re- 
vor h. and they have already prodaced cxcellent results. 
Vheuniversity still lacks the incans of providing similar 
cw oirngeements for higher work in chenustry. in anatomy 
Md anthropology, in botany, in mineralogy, in physiology, 
n pharmaculogy, and in seienufic engineering. It as te 

*Heped thet the line of pencrous benefactors is not yet 
e@Gnct and that some of these important subjects may 
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common than it seems to be at present. 1 may perhaps 
be well to point out shortly what the nature and effect of 
logarithmic plotting is, and to contrast it with the more 
common method on square-ruled paper, Instead of 
paper ruled in equal squares, logarithmic paper is ruled 
tirst ina series of large equal unit squares representing 
tenfold changes in the coordinates, ‘Thus two units 
represent 100, three units 1000, and so on, Similarly the 
squares are broken up fractionally and unequally into 
a series of vertical and horizontal lines, whose distance 
from the left or lower side of the square is equal to the 
loganthms of the numbers 2, 3. 4, &c., and these are sub- 
divided again logarithmically Just in the same way that 
a slide rule is subdivided. In fact. if logarithmic paper 
is not available, logarithmic platting can still be carried 
ont fairly expeditiously by pricking off distances direct 
from a yood slide-rule. ‘The meaning of lines drawn 
upon logarithmic paper is very ditferent from that upen 
ordinary square ruled paper. For instance, an inclined 
straight line ruled in the ordinary way represents the 
equation 4" = «@ + 4%, whereas when logarithmic paper is 
employed the corresponding line gives v= av’. The 
consequence ts that whenever two quantities are related 
so that 


one varies as any power, positive, negutive, 
mtegral, or fracuional of another, a straight line drawn 


in the proper position and inclination represents that 
relation, the power being equal to the tmgonemerrical 
tangent of the angle of slope of the straight ine. If the 
relation that is to be represented is less simpte. if the 
index changes gradually as either ef the coardinates 
changes, so that a curve has to be employed, then the 
size and shape of the curve represents the law in the 
abstract, and the position of the curve on the sheet the 
actual numbers for the particular case and with the 
particular units; a mere shift of the curve bodily upon 
the chart, as pointed out by Prot, Osborne Re ynolds long 
ago, being all that is necessary to adopt the same law to 
new cCircumstanees or new units. 

One very important feature af loganthmic plottmy is 
the fact that, net only is it practicable to include an 
enormous range in Vir. Human’s sheets of four by tive 
squares of 10,000 and too,ooo in the two directions’, but 
the proportionate accuracy is identical in all parts, if it 
1s possible to draw or read to, say, 1 per cent. in one part 
ofa curve, the same figure is true everywhere. On the 
other hand. in ordinary plotting the proportionate ace 
curacy of quantities near the origin is very small, while at 
a great distance it becomes enormous. In order to assist 
in the process ef siding any curve about on a loganthmie 
chart so as ta represent particular cases, special logearith- 
mic scales may be ruled upon the sheet, having a suitable 
magnitude depending on the index which connects the 
result with the new variable, or what T have called scale 
lines may be cmployed. In Wustrating the laws which 
connect the velocity and frequency of waves and ripples 
atthe Royal Society sowce, | exhibited these lines, and 
showed how, in order to determine by inspection either the 
velocity or the frequency ef waves and ripples of any wave- 
length on the surface of any liquid under any acceleration 
of gravity, a single curve and two scale lines are all that 
are necded. As by theirase the logarithmic chartis made 
even more comprehensive than itis at present, [feel that 
no apology is needed for making use of the columns of 
Navit kt to make then more widely known, 

Asis well known, the velocity of surface waves ona 
duid depend both en vravity and on kinematic capillarity 
or Capillarity divided ‘by density, In the case of waves 
of Large size, Capillarity 1s of practically no account, and the 
Velocity dependsonly on the acceleration of gravity, Since 
itdepends on the square root of this acceleration, the line 
on the logarithmic chart that represents the velocity of 
waves of any size travelling under the infhicnce of gravity 
alone is saight, and Slopes up so as to rise one square 

| for every two that it moves to the right, ts tangent ts 
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=}. On the other hand, since the velocity of waves 


travelling under the influence of capillarity alone is pro- 
portional to the square root of the wave shortness or 
reciprocal of the wave-length, the line that represents 
their velocity is straight also, but slopes the other way 
and to the same extent. Actually both causes are in 
operation, but except over a range of wave-length of 
about 1 to 100, the one influence so largely predominates 
that the other is neghgible. Jn the diagram this is made 
evident on the velocity curve which consists of two 
straight branches joined by a curve, which runs into 
them and is rapidly indistinguishable from them. The 
dotted continuation of the branches shows what would 
be the velocities under the influence of either cause 
alone. Where the two lines cross, both gravity and 
capillarity have equal influence, and the two together 


Scale line, however, is much simpler, more convenient, 
and less confusing. In order to draw it, find a point 
in either branch of the curve where the velocity reading 
on the vertical scale of the chart is equal to the value 
of T p for the left. or of ¢ for the right branch. If within 
the limits of the paper the branch of the curve does not 
incheate a velocity, of which the value is Tp or 2. as the 
case may he, take some whole power of to or }; as a 
factor. For instance, though T p = 81 is within the limits 
of the left branch, ¢ = 981"1 is outside the papcr on the 
right, therefore find on the right branch ¢ 10 = 98'11. 
Now, in order to find some other point on the scale line, 
imagine that each of these quantities is multiplied tenfold. 
The corresponding branch of each will be raised vertically 
10, or halfasquare. The new line so drawn will at some 
point cut the vertical scale of the chart, in a line of which the 
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produce a minimum effect. The actual curve may be 
planted anywhere on the chart; but in the diagram it is so 
placed as to represent the facts with water for which F p81 
and with ¢- 9811. If other liquids are chosen, then, 
since the yravitational branch of the curve is unaffected, 
the curve, as a whole, must be made to slide along the 
gravity branch on the right until the left branch assumes 
its proper position. Similarly to represent the effect of 
changes of , the curve must be made to slide along 
its capillary branch on the left until the gravity branch 
on the right assumes its proper position. The proper 
position in either case may be indicated by a special 
logarithmic scale ruted to half the scale adopted for the 
squares of the chart, and placed upon the chart with its | 
length vertical and so that the branches of the curve | 
cut each scale. one at 81 and the other at 9811, ‘Yhe 
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value is ten times the reality, or 
than the first peint. Mark this point, and join it to 
the first. The result is a see/e Hae having the property 
that wherever it is cut by the corresponding branch of 
the curve the reading on the chart gives at once the 
value of T p or of go as the case may be. that is proper 
to the new position of the curve, and conversely in 
order to fix the place of the curve for any value of 
T por of 2, itis merely necessary to find the desired values 
of these quantities on the scale lines, and then to shift 
the curve until its two branches or its two branches pro- 
duced if necessary pass through the points on the scale 
tines having the values sought. If the effect of a 
variation of the constant upon the value indicated by 
the curve line is one of simple preportion, the scale -line 
will be vertical. If its power ts less than one, 11 will be 


is one square higher up 


ae 


between tre pertical and the slape of the curve ; if more 
than one, 1t will slope the other way. if itis negative the 
~ope willhe less than thatof the curve. In orderto apply 
« ener rule to all possible cases where both the index 
connectiig . anda and the index connecting the result 
a) with the variation of the constant may have any 
values whatever, 1015 merely necessary to find a point a 
upon the inchned = straight line representing y= ar, 
at Which 3 is ¢qualto a orto that part of @ which may 
assume various values. At any distance above it rule a 
horizontal ine. Where the horizontal line cuts the inclined 
Ine. write the figure o; where it cuts the vertical through 
the point », write the figure +1. Vhen complete a scale 
of equi] parts on the honzontal line extending to + 2 and 

x. Lines drawn through the original point « and 
any point g on this scale will be scale lines correspond- 
ing to the case where the result depends upon the gth 
power of the constant as well as upon the éth power 
Olnie 

Vhe teequencsy curve placed upon the same chart has 
two branches mnchined at tan7! - 3 and tan7!- 4, joined by 
a curse such that not only on the straight branches, but 
atoven point. the algebraical ditterence of the tangent 
of its wchnation and that of the velocity curve for the 
same value of wv the wave-length is equal to unity, The 
left-hand branch af the frequency curve supplics another 
example of the rule given above for drawing a scale line : 
for, while tt. tangent is — 2, that of the scale line is — 3. 

It ts evident that the curve may be conveniently drawn 
upon tracing-paper, which may then be moved about, but 
always keeping the inchnations unchanged until the 
branches pass through the desired points upon the scale 
lines. The numerical relations for the new constants 
niay then be rent at once. 

Phase thought it best to explain the method by the 
use of a concrete example. Of course it is not limited 
to the case of ripples and waves, but may be applied very 
widely, 

By way of Hustrating haw 10 change from one system 
of umits to another, [have drawn a pair of double-ended 
i, ws in the middle of the chart, which show the mag- 
noude and direction of the movement of each of the 
curved lines with its straight dotted continuations, which 
will be necessary in order ta read the results in inches 
instead of in centimetres. “Phe one relating ta velocities 
is inchned at 45 .as both the velocity and wave-length 
are equally Changed im the ratio of 2°54:1, or 1 :°3937. 
On the other hand, the frequency being a mere number 
‘s not affected, cxtept in so faras the wave-length will 
be eapressed by a different number. Hence the direc- 
tion of shding is here horizontal and the same in amount 
as cither component of the other. The scale lines must 
then be put in parattel to their former directions, and 
running through points for which the vertical scale read- 
ing has the numencal value of the constant according to 
the system of units chosen, Ne Ns 


[.Vote. The numerical values represented by the ver- 
tial and horzontal lines in each square in the dhagram 
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a general committee. Sir John Lubbock (15 Lombard-street) 
has consented to actas treasurer, and Prof. G. B. Howes (Royal 
College of Science, South Kensington) as secretary to the pro- 


Visional eomiittec. 


WE notice, also, that itis proposed to establish a memorial to 
commemorate the connection of Lluxicy with the Charing Cross 
Hospital Medical School. .\t_ a meeting held at the School on 
Yuesday. the following resolution was passed: ** That the 
memoriat shall take the form of a TLusley scholarship and medal 
to be awarded annually at the Charing Cross Hospital Medical 
School, and that if funds permit an annual public lecture at the 
Charing Cross Medical School dealing with recent advances in 
science, and their bearing upon medicine shall be instituted.” 


WE understand that a large majority of those fellows of the 
Koyal Society who have cxpressed an opinion on the matter, 
being in favour of retaming the present quarto form of the 
Phrloeophical Transactions, the President and Council have 
decided to retain that form, As stated in a circular recently 
addressed to Fellows, the resident and Council, finding that 
the majority of those expressing their opinion were in favour of a 
royal octavo form for the Procecfings, have decided to adopt that 
The change will probably be made at the beginning of 
next year. 


form. 


SEVERAL 
nent of scientific knowledge are reported in Scveece. 


new imstances of generous gilts for the advance- 
Mr. Archi- 
bald, President of the “Prustees of Syracuse University, has 
olfered to be one of six subscribers for funds to build a hall of 
science costing about £30,000, “The University has also heen 
afferedl £2000 and £20,000 tuwards a new medical college. 
Another American instituden which has benefited by the 
epidemic of generosity which has lately prevailed in the United 
States is the Johns Hopkins University, which has reecived from 
Mrs. Williams 
ship in geology in memory of the late Prof. George 11, Williams, 
Sie Archibald Geikie has been invited to be first lecturer. 


sum of money sufficient to establish a lecture- 


Turn sum of £50,000 required for the New Vork Botanic 
Garden has been contributed by twenty-two donors, Sub. 
scriptions of £5000 were given by each of the following :— 
Mr J. 1.) Morgan, Columbia College, Mr. Andrew Car- 
negic, Mr. C. Vanderbilt. Mr. J.D. Rockefeller, Mir DD. O. 
Mills, Judge .\. Brown, Mr. Win E. Dodge, Mr. J. A. 
Serymser, and Mr. Win. C. Schermerhorn each gave £2000, 
The act 
of incorporation required that dis amount be collected for an 
endowment, The city must naw raise £100,000 by bonds for 
building purposes, and provide 250 acres of land in Brony Park. 


and there were eight subscribers of £1000 each. 


This part of the agreement will probably soon be carried out, so 
New Vork may look to possessing shortly a botanic garden of the 
first order. Writing with reference to the prospect in Srzertce of 
July 5, Prof. Gi... Goodall, of Harvard University, remarks : 
“Vo Columbia Colleye and the other educational institutions of 
New Vork and vicinity, this new appliance for instruction will 
mican indeed a great deal. To all 
take advantage of the opportunities for instruction which the 
warden willatford, Bronx Park will be a constant delight. But 
far beyond these limits, wide as they are, the garden will exert 
a profound and beneticial influence. Other cities will surely be 
stimulated by this noble movement and enrich their park systems 
Formerly botanic 
educational 


the citizens who ure to 


with an educational atd of the greatest value. 

gardens, atached even in a remote manner to 
institutions, were largely used dor the cultivation of medicinal 
| plants, and for the reception of species from distant lands. of 
| enurse, this use, although its importance is now relatively Tess 
) than ever before, will still Tonge: continue to be a factor in the 


hrection of activities. Dut here and there new phases of plant 
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relations are being displayed in the greater gardens, and with the 
most gratifying results, (Geographical questions are asked and 
answered by skilful grouping of species, and in the most attractive 
way, The bearing of climate on the structure, habit, and 
possibilities of plants is made prominent in an interesting fashion. 
The capabilities of useful plants and the extension of their range 
of usefulness comprise another phase of illustration which 
always sets visttoers to thinking. Beyond and, we may say, 
above these questions, which are pretty strictly utilitarian, there 
comes nowadays another class of illustrations which are of the 
highest educational value in a community, namely, the 
biological features which are invested with such important 
relations to al] departments of intellectual activity.” 


We regret to announce the death of Prof. F. Tietjen, for 
many years past Director of the Recheninstitut of the Berlin Ob- 
servatory, and editor of the Berliner Astronomisches Jahrbuch ; 
also of Prof. G. FF. W. Sporer, of the Potsdam Observatory, 
well known amongst astronomers for his solar observations. 


A STATUE to Bonssingault’ was unveiled at the Paris 
Conservatoire des Arts et Meétiers last week. The French 
Minister of Agriculture, who presided at the inauguration, 
pointed out how very largely Boussingault’s work had benefited 
agriculture. The funds for the erection of the monument were 
raised by public subscription, through a Committee of which M. 


Schloesing was the president. 


+A FEW days ago, the Municipal Council of Paris, and 


the General Council of the Seine, presented Dr. M.- Ronx, | 


who has devoted so much attentiun to the anti-toxic serum 
treatment of diphtheria, with two gold medals struck in his 
honour, M. Pasteur was unable to be present on account of 
ill-health, but he sent a letter in which he expressed his great 
gratification at the way in which the municipality were publicly 
expressing their appreciation of the work of his pupil and 
collaborator. 

Sin WitiiaM ID. Frowrr, K.C.B., has been elected a Cor- 
respondant of the Paris Academy of Sciences; and Prof. Cohn 


has been elected to succeed the late Marquis de Saporta, as 
Correspondant in the Section of Botany. 


THE death is announced of Dr. Ilermann Knoblauch, Presi- 


dent of the WNaiserliche Leopoldinisch-Carolinische Akademie | 


of Malle. 
June 30th. 


Tle died in the seventy-sisth year of his age on 


Dr. FABIAN FRANKLIN, Professor of Mathematics in the 
Johns Iopkins University, has resigned his position in order to 
take up editorial work on the Baltimore .Vews. 


M. Pact Sinresxis has returned from Turkish .Armenia 


with large collections of rare plants. 


SiR Epwakp Lawson will distribute the prizes to the 
students of the Charing Cross Ilospital Medical School this 
afternonn, at 4 o'clock, Next Thursday evening, the distribu- 
tion of prizes to the students of the Dental Mospital of london 
will be maste by Sir William) MacCormac, at a conversazione to 
be held in the Royal Institute Princes Ilall, 
Piecadilly. 


Galleries, 


THe University of Chicago has deeided to add Terrestrial 
Physics to the subjects taught in the Physical Department under 
Prof. Michelson, says the staertcan Meteorological Journal, 
Dr. L. .A. Bauer has just commenced courses in terrestrial 
magnetism, thermodynamics of the atmosphere, and dynamic 
meteorology, This step marks a new era in the development of 
the study of meteorology in the United States. 
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Pror. F. Omort, of the Seismological Institute of Tokio, con- 
tributes an interesting paper on the velocity of earthquake-waves to 
the Aollettino of the new Italian Seismological Society (vol. i., 
1895, pp. 52-60). The chief value of his investigaon Hes in the 
fact that the distances traversed are generally short and the times 
exceedingly accurate, so that we thns obtain some idea of the 
surface-velocity in the neighbourhood of the epicentre. The 
mean yelocity for twenty-five earthquakes (1891-94) is found 
to be 2°04 km. per second, Prof. Omori also shows that for 
earthquakes originating in the same region, the velocity is prac- 
tically constant, whatever be the intensity of the initial disturb- 
ance or the distance of the place of observation from the centre. 


THE prizes and medals of the Paris Société d’ Encouragement 
have just been awarded. The prize of twelve thousand francs 
(£480), awarded every six years to the author of the most use- 
ful discovery to French industry, has been given to Prof. 
Lippmann, for his method of photographing colours. © Amonz 
the other awards we notice the following : Vrize af 2000 francs 
to M. F. Osmond for his works on the microscopic analysis of 
steel, of which an account is given in the May Audletin of the 
Society; 500 francs to M. Garcon for his work on ‘t La 
Pratique du teinturier” ; 1000 francs to M. Ch. Tellier, 500 
to M. Lacroix, 500 to M. Maignen, and 500 to M. Schlum- 
berger, for the purification of potable waters; 500 francs each 
to M. Lartigue and M. Roux for their investigations in con- 
nection with the electrical installations; 1000 francs to M. 
Guerrier, 500 francs to M. Allard, and 500 francs to M. Martin 
for their agricultural studies. The grand gold medal, awarded 
every six years for works which have exercised the greatest 
influence upon the progress of French industry during the pre- 
ceeding six years, has been given to the Comité de I’ Afrique 
frangaise for their great services to African colonisation. 


THE current number of the Annales de Clustitut Pasteur 
contains an-official account of the antirabic inoculations carried 
out at the Pasteur Institute in Paris during the past year. From 
this it appears that 1387 persons were treated, out of which 
seven died subsequently. On comparing the statistics for last 
year with those compiled for 1893, we find that although the 
total number of admissions fell short last year by 261 of the 
figure reached in the previous year, yet England’s contribution 
in the shape of patients rose from 23 in 1893 to as many as 128 
in 1894. Thus, in spite of the broadcast circulation of a vast 
amount of sentimental opposition to the carrying out of Pasteur’s 
antirabic treatment in this country, we appear to be developing 
an increasing desire to avail ourselves of the benefits to be 
derived from its use across the Channel! In all, 226 forcigners 
were (reated in the Institute last year; Spain and (ireece cach 
sending 26; Belgium, 16; Turkey, 7; Russia and Egypt, 1 
each; and IJlolland, 2; whilst uncer the heading ‘* Indes 
Anglaises * we find 19 as compared with 14 last year. 


TN connection with the questions lately raised as to the relation 
of spectra to molecular structure, it is interesting to recall a paper 
by Prof. Eder and and Mr. Valenta, comnminicated to the Vienna 
academy a year ago, Mr. J. 5. Ames summarises the paper in 
the May -Astrophysecal Journal as follows ;—** The paper deals 
with the different spectra of mercury. Observations on the are 
and spark-spectra and on the ordinary Geissler tube discharge 
showed that all three were alike, the most prominent lines in 
one spectrum being also the most prominent in the others. But 
two entirely new spectra were discovered. If mercury vapour 
is distilling ata low pressure through a capillary tube, and if a 
spark be passed through it, spectra are observed which are quite 
distinct from the ordinary one. If there is a large number of 
Leyden jars in cirenit, the spectrum consists of an Zazme#tec 
number of fine, sharp lines ; but if there are no jars in circuit, 
the spectrum is entirely changed ; it becomes a series of bands 


whest eiges are towards the red. One spectrum is just as 
complete as the other. neither one being a development of the 
other. The band spectrum corresponds to a trifle lower tem- 
perature than the new line spectrum; but it is cdifhcult to see 
how complexity of molecular structure can account for the dif- 
ference between the two spectra in the case of mercury, whose 
vapour is monatemic, This has, of course, a most important 
bearing on the theery of band and line spectra, and seems to 
decide definitely against some of the present ideas concerning 
them.” 


THE current number of JW redemani’s Anualen contains a 
paper by Herr [. FE. Myers on the influence of gases dissolved 
in the electrolyte of a silver voltameter on the weight of deposited 
ster, The author finds, as has previously been shown by 
Schuster and Crosstey, that if the same current is sent through 
two voluumeters containing neutral solutions of silver nitrate of 
the same strength and at the same temperature, one voltameter 
being ina vacuum and the other in air, then the weight of the 
silver deposited im the vacuum voltameter is, for a solution 
containing front 20 to 4o per cent. of silver nitrate, about oF 
percent. greater than that of the silver deposited in the other 
voltameter. Fora 5 per cent. solution, the difference is some- 

If the solution is saturated with carbon dioxide 
the deposit is about 0°055 per cent. lighter than when the 
solution 1s With nitrogen, however, the 
deposit is abovt 0705 per cent. heavier than with air. The 
electrical resistance of a § per cent, solution saturated with air 
is practically the sane as that of the ~ame solution ina vacuum, 
With « cvrrent of more than 0°25 ampere, it is found that in 
vacutim an esolution of gas takes place at the anode. “The 
author has also examined the grey deposit which is formed on 


what smaller. 


saturated) with air. 


the enede, and finds that it consists of pure silver oxide. 


Tith rest its of some observations on declination made by M. 
Ch. Laevrenge, which, if unaffected by some unsuspected error, 
arm mest ur apected, are given in a recent number of the 
Conpte rou June 17, 1895). During the last three years the 
auther has Leen making observations of declination at the Uccle 
Observatory at Brussels, using for this purpose magnets having 
Ile finds that systematic 
but what most 
istobishyny is that diminution, within certain limits, of the 


very) different) maynetic moments. 
differetees ceur in the vahies obtained, is 
Yaynetic moment of the magnet causes an amplification of the 
elsersverl clanges in declination, In one set of observations, 
‘otings fer sis months, one of the magnets consisted of the 
ilmest setatic magnetic system taken from a galvanometer. 
ly Sounpe ring the readings obtamed with this system of magnets 
with these obtained on the self-registering magnetometers, it 
Was fond thet the amplitude of the mnesvements of the galva- 
optoer need was from tiffeen to twenty-five times as great 
that ef the neagnetometer needte. Another setof observations 


Hive fe made with ai huge steel magnet, only teebly 

wietised, however, so that its magnetic moment was only 
beet qhoof that of the magnet of the magnetograph. This 
wos suspended by a tine platinum wire, and here again 
ly @eout movement of the fecbly magnetised har was 


thatof the nore strongly marnetised one, 


ved Audi tine Nos. 119 124 of the Michigan 
orient Station, dealing with a variety of subjects 
With regard 
roa, whieh often the cause of serious lass, it 
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In the summary of results of experiments with potatoes, it: is 
sud that potatoes deteriorate rapidly under ordinary cultivation, 
and it is necessary to frequently change seed in order to keep 
them in their pristine purity and excellence. 


We need go no 
farther than Treland, with its worn-out variety of the Chanypion 
potato, for a case in point. As a treatment for apple-scalr 
(Fustcadium dendriticam, ¥ckl.) itis recommended to thoroughly 
spray the trees, before growth begins in spring, with copper 
sulphate solution, This should be followed with an application 
of Bordeaux mixture as soon as the blossoms have fallen. Ina 
Wel season two or three more dressings will he necessary te pro- 
duce the best results. The addition of Paris green to the second 
and third applications will keep the codlin-moth and the canker- 
worm in check. A caution is given never to spray with 
arsenites when fruit-trees are in 
killed. 


bloom, er the bees will be 


AN attempt ata partial restoration of the geography of the 
world in Cretaceous times is made by Dr. I. Nossmat, of 
Vienna, in the May number of the Aerorad’s of the Indian 
Geological Survey. He recognises the broad distinction , of 
Adantic and Pacific faunal provinces in Cretaceous times, a dis- 
tinction very marked in the northern hemisphere, but disappear- 
ing to the south of the then existing Indo-African continent. 
The Cretaceous beds of Southern India form the clearest link 
hetween the two 3 combining in their fauna the typical Pacific 
forms with others characteristic of Central Europe. Their con- 
Nneetion with the latter area was a roundabout one, through 
Natal, Angola. and the Auantic, by which they are also linked 
to the Cenomanian and Danian deposits of Brazil. The fauna 
of Northern India is quite distinct, and must he regarded as 
inhabiting the easterly termination of the Mediterranean pro- 
vince, one which was an almost isolated area, though to the 
westward, in the Gosan beds and those of Southern France, we 
can see evidence of a connection with the Atlantic. Vurther 
west.a similar fauna is found in the Antilles, and extends even 
into the Pacific region in Peru. The fauna of North America 
shows close atiinities with that of Europe, and Jess marked 


relations to that of Southern India, while it stands sharply con- 
trasted that of the The 
upper Cretaceous beds of Atlantic facies are found, however, 
to eatend into Lritish Columbia and Charlotte's 
Isiands, and there rest upon lower Cretaccous beds of Pacitie 
factes, 
great insular masses forming a barrier between the two great 
The 
author purposes constructing a chart to embady these cone 


with Pacific side of the continent. 


(hieen 
The .American continent must thus have existed as two 
marine provinces, broken across by two arms of the sea. 


clusions, 


Tar quite a considerable number of bacteria exist: which 
will only grow at such high temperatures as lie between 50° and 
79 C., was first shown by Globig 3 but his investigations only 
succeeded in demonstrating them in the superficial layers of soil. 
Now, however, we know that such bacteria are to be found tt 
liver water and mud, in feces, and at considerable depths in the 
(juite recently Dr. Lydia Kabinowitsch has made ex 
tensive researches in Ur. Re Koeh’s laboratory on these s0* 
called thermophilic bacteria, and their distribution appears to 
be much wider than was at first supposed, ‘Thus Dr, Rabino= 
witseh has found them abundantly present in’ surface soil col- 
lected from various parts of Berlin and other places in Germany ¢ 
they were alse discovered in freshly-fallen snow, indicating their 


soil, 


probable presence in the air, and Jarge numbers were obtained 
from aiver Spree water, although they were not found in the 
Lerlin 
mentitious 


Water supply: they were also isolated from everes 
from 


= re 
rablats, ducks, parrots, seme fish and other cold- Lida 


inatter derived horses, cows, proats, dogs, 


aniiils, such as the frog and python. These bacteria are alse 
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present in large numbers in the mouth and all along the intes- 
tinal tract of man. Cow’s milk contains them, and they are 
not destroyed even when the latter is vigorously boiled. The 
most favourable temperature for the growth of these thermophilic 
bacilli lies between 60° and 70° C., but they may be induced to 
grow also between 34 and 44°C. It would he interesting to 
learn what part is played by these bacteria in nature, and it is to 
be hoped that Dr. Rabinowitsch will continue these investigations, 
and instruct us as to these functions of thermophilic bacteria, 


Dr. J. Hany has sent usa copy of his paper on the condi- 
tions of atmospheric electricity on the summit of the Sonnblick 
mountain, deduced from the records of an improved registering 
hair hygrometer by Richard, which had been adjusted and tested 
at the Central Meteorological Office in Vienna. The discussion 
is one of much importance, and the subject is treated by Dr. 
Hann in a very thorough manner ; but the space at our disposal 
will only allow us to notice briefly some of the general results. 
The yearly range of relative humidity on the mountain is the re- 
verse of what it is over the plains ; the minimum, or greatest dry- 
ness, vccurs in winter, and the maximum in spring and summer. 
This much was known from observations at .\Ipine stations, but at 
these the uncertainty of the behaviour of the hygroieters in low 
temperatures made the results doubtful. Temperature and vapour 
pressure on the Sonnblick run in nearly parallel curves, each degree 
of difference of temperature corresponds to a change of tension of 
vapour in the same direction. With regard to the daily range, it is 
found that in all, except the three winter months, there is low 
relauve humidity in the morning anda great humidity during the 
evening and night. In winter, however, the case is very dif- 
ferent; from about 6h. p.m. to 7h. a.m. the relative humidity 
remains below the mean, and from gh. a.m. to 5h. p.m. it is 
above the mean. The daily range of absolute humidity (vapour 
tension) is nearly the same in all seasons of the year; the 
minimum occurs carly in the morning, and the maximum in the 
afternoon. The most remarkable feature in the daily range of 
relative humidity is that on very clear and warm days, long before 
the rise of the sun has any effect, the humidity falls below the 
mean value on the Sonnblick, and by about 6h. in the morning, it 
has fallen nearly 7 percent. below the daily mean, This important 
fact seems to show that the relative dryness of the forenoon on 
mountains is due to a descending movement of the atmosphere, 
caused by the winds blowing from the mountains to the valleys 
during night-time, and thus cooling the sides of the mountains. 


THE July Journal of the Chemical Society contains the paper 
on “Helium, a Constituent of certain Minerals,” by Prof. W. 
Ramsay, Dr. J. Norman Collie, and Mr. M. Travers, read 
before the Society at the last meeting. There are also fifteen 
other papers read before the Society, and 138 pages of abstracts 
of chemical papers published in other journals. 


Witn the current number, the AZdfeal Magaséne enters upon 
its fourth year of issue. The magazine is always readable, not 
only by members of the medical profession, but by the laity, and 
the papers which it publishes on medical history and literature are 
invariably of general, as well as technical, interest. We notice 
among the articles in the number before us. one on ‘ Mountain 
Sickness,” by Dr. 11. Kronecker ; and another on * Immunity,” 
by Dr. J. G. Sinelair Coghill. 


UNDER the title Beztrage sur wissenschaftlichen Botanth anew 
contribution to general botanical literature is announced, to be 
edited by Dr. M. Viinfstuck, and published Ly Nagele, of 
Stuttgart. The first number, which is already published, con- 
tains papers on the physiology of woody plants, by Lutz: on 
the action of ** Bordeaux-briihe” and its constituents on Spiro- 
gyra longate and on the uredespores of Pucesuia coronata ; and 
on the oily excretions of calcareous lichens, by the editor. 
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THE report for 1894 of the American Museum of Natural 
Ilistory shows that a number of valuable specimens were added 
to the collections last year. The new wing, for the building 
and equipment of which 550,000 dollars (£110.000) were voted 
in 1893 and 1894, is approaching completion, and is expected 
to be opened tothe public in the autumn. Since the prepara- 
tion of the report. the Legislature has given power to the 
authorities of New York City to appropriate £100,000 for a 
further enlargement of the museum, and for an increased grant 
of £4000 annually, for maintenance. The erection’ and equip- 
ment of another wing to the museum will provide the facilities 
for carrying out the plans of the Trustees for the establishment 
of a great department of Anthropology. 


THE report of the Trustees of the South African Museum, fot 
the year 1894, has been recetved. As the staff of the museum 
does not include collectors, it is gratifying to learn that nearly 
seven thousand specimens were presented by private collectors 
during last year. That the museum is appreciated is evidenced 
by the fact that the number of visitors in 1894 was nearly 
twenty-six thousand. The Curator, Mr. K. Trimen, has com- 
pleted the manuscript of descriptions of new Lepidoptera from 
Mashonaland, which will be published at the beginning of the 
year. Ile has also begun the incorporation of the tropical 
African insects of this order in the South African collection, 
adopting the 16° of latitude S. as the South -\frican limit. The 
staff has been increased by the appointment of Dr. G. $. 
Corstorphine as assistant in the department of geology and 
mineralogy. A report by him, on the existing collection of that 
department as at present exhibited, is appended to the report 
of the Trustees. 


THE additions to the Zoological Society's Gardens during the 
past week include a Campbelli Monkey (Cercopithecus cam pbellz) 
from West Africa, presented by Miss C. Thompson ; a Yellow- 
billed Sheathbill (Cdzow7s a/bz), captured at sea, presented by 
Captain Plunket: four Common Chameleons (Chameleon vul- 
garts) from Egypt, presented by Mr. J. C. Mitchell ; a Sharp- 

| nosed Crocodile (Crocod?/us acuties) from Columbia, presented 
by Mr. James G. Green ; a Royal Python (2ythou reg?us) from 
West Africa, presented by Colonel Frederick Cardew ; an 
Alexandra VParrakeet (/odplelis alexandri) from Australia, 
six Grey Francolins (7reacoffnus ponticerfianus) from Mombassa, 
a Black Tortoise (Zestudo carbonarta) from South America, 
deposited ; five Fennec Foxes (Cants cerdo), two Variegated 
Jackals (Canty variegatus), two Libyan Zorillas  (Z¢torzy.r 
dybica), two egyptian Cats (felts chass), three Doreas Gazelles 
(Gaselhz Dorcas), four White Pelicans (/elecants onocrotalus), 
a Grey Monitor (Taranes griseus), from Cairo, reecived in 
exchange: a Wapiti Deer (Certs canadensis), two Short- 
headed Phalangers (Belidens breviceps). born in the Gardens. 


OUR ASTRONOMICAL COLUMN. 


THe New Mapras OpserVarory.—Prof. Michie Smith, 
the successor of Mr. Pogson at Madras, has lately made known 
a few particulars relating to the new Solar Physics Ob- 
servatory which is to be erected in India. The funds have 
been voted by the Indian Government, and the site selected is 
in the Palani Llills at Kodaikanal, 300 miles south of Madras. 
The daily work of photogiaphing the sun, which is now carried 
on for the Solar Physics Committee at Dehra Dun by the 
officers of the Indian Trigonometrical Survey, wiil form part of 
the reutine work of the new observatory. Tt is also proposed to 
undertake a systematic spectroscopic examination of the sun, but 
the details of this portion of the programme have not yet been 
. finally determined upon. The climate of Kodaikanal seems to 

be almost all that can be desired for astronomical purposes. 

The mean daily temperature varies from 54°71 C. in December 

to 62°°2 C. in May, while the rainfall is about 474 inches. From 
; March to December in the year in which observations were 


Sa 


specially made, the bnght sunshine amounted to to34 hours: 
the morning 1s usually bright until about eleven o'clock, then 
clouds come up and continue until about four o'clock + by six 
o'clock the sky is generally cloudless. Except during the north: 
east monsoon, a night which is wholly cloudy 1s almost unknown. 
Under these highly advantageous conditions, there is every 
prospect that the establishment of this observatory will result in 
a great gain to astronomy. especially in the department of solar 
physics. 

Stak Caratootes.. An admirable resid of the history of 
star cataloguing, from the pen of Malle. Klumpke, the gifted 
directress of the Bureau des Mesures of the Paris Observatory, 
appears in the current number of the Bulletin of the Astro- 
nomical Society of France. From an instrumental point of view 
three great epochs mav be recognised, each marked by some im- 
portant discovery. The first. epoch is that in which the line of 
vision is defined by hollow cylinders er by an alidade, and 
extends from the ume of Flipparchus to that of Hevelius : 1 
comprises the catalogues of Tlipparchus, Polemy, Ulugh- Beigh, 
and Tycho Brahe. The catalogue of Hevelius, though drawn 
up from observations with the naked eye, marks a transition 
period, as he took advantage of the application of the pendulum 
to the regulation of clocks. 

The second epoch is marked by the application of the tele- 
scope lor accurate sighting af the heavenly bodies, and the 
employment of the sidereal clock. This period commenced with 
Flamsteed, and extends even to the present time. In the third 
epoch the photographic plate replaces the eye. Enthusiasm for 
this method of cataloguing the stars commenced with the fine 
results obtained’ by the Henrys, but it should not be forgotten 
that as far back as 1505, Rutherford obtained photographs of 
stars down to the ninth magnitude, and that he clearly foresaw 
the advantages to be derived from the photographic method 
All the world knows now that a great photographic chart of the 
heavens, initiated by the late Admiral Mouchez, is in course of 
construction, eighteen observatories participating in the gigantic 
undertaking. Malle. Klumpke estimates that this international 
catalogue sill contain upwards of three millions of stars. 

The photographic method, however, dogs not yet appear to 
be without imperfections, as the impressions on the negatives are 
not certainly permanent. Ina communication to the editor of 
the Vsservatory, Dr. Isaac Roberts gives some figures relating Lo 
the disappearance of the smaller images in the course of years: 
in one negative no less than 130 oul of 364 star images had dis- 
appearcd in nine and a quarter years. Hence it isimportant that 
as shorta time as possible should clapse between the taking of a 
photograph and its reduction, or, better still, its manifolding by 
some carbon process. 


Til PLACK OF ARGON LEAVING Lt ts 
TT By PON 

ATT position of aren in a classification of the clements 

depending on atomic weights has heen recently defined by 
C. J. Reed ( Journal of the Pranklin fnstiute, July) Vhe 
elements are assigned pesitions on a plane determined by 
als issu prepertioral to: their atomic weights and ordinates 
propertional to their valency. Oayyen ts assumed to have an 
electronegative valency 2. and the valency of other elements i> 
referred te this as standard ; clectro-positive valency ip 
measured upwards, clectro-negate downwards from the zero- 
avis. Under these conditions most of the elements fall ana 
peculiar series of double, cqui-distant. parallel straight lines, 
connecting clemerts in’ order of their wtomic weights and 
separated alternately by distances corresponding ta one and 
sixteen wits of atomic weight respectively. 

Tithe plane be now folded inte at cylinder with ais parallel to 
the almeved anda circumference of eight units of valency, it as 
found thet the upper and: lawer parts of the connecting lines 
comole 5 the whole af these lines then ferm at parallel pair of 
spirals on the Veface af the cylinder, and valency in angular 
meiiure becetves dire ty proportional te atomic weight, 

The regalanty with which the ements of laweratamic weight 
falbalternately op O© hat the parallel spans ts very striking, but 
this repulinity of @ot manetaned: among elements of high atomic 
aeight, witalte (veces oecurnng with most of the elements 
af which the atom wetght ranges front 100 ta 139. Vhe asi 
of atom weight rep esents the valency + Qor 4 S and is ent 
hy the dealt 
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paral tebecn pannts. 
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There should then he a 
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group of fifteen elements having a valency of zero or eight, and 
their atomic weights should be, respectively. 4. 20, 36, 52. os, 
$4, 100, 116, 132, 148, t64. 1So, 196, 212, and 228, All the 
known elements appear to be grouped together on cerlain regions 
of the surface of the cylinder, other parts remaining comparatively 
bare. The only members of this family to be expected to occur 
in terrestrial matter will be those in the inhaluted regions of the 
cylinder surface. The hypothetical elements having atomic 
weights 20, 36, Sy, and 132 are the most necessary from this 
point of view. 

Ir seems reasonable 10 suppose from the peculiar position of 
these elements on the berder-line between electronegative and 
electro-positive valencies, that they shoukl be more strongly 
electro-negative than the corresponding members of the sulphur 
group, and should nevertheless be without valency (or uctads). 
They should, in general, be more volatile than the corresponding 
members or the sulphur group. .\s clectro-negative valency 
diminishes in any group with increase of atomic weight, the 
element 196, if it exists, cannot be expected to be electro- 
negative. This element should be a volatile metal, heavier and 
scarcer than gold, and capable of easier reduction to the metallic 
state; it should be capable of forming an oxide RO, or a salt 
K.RO;. The volatile inctal osmium agrees with the require: 
ments of this element very closely. Similarly, ruthenium may 
possibly be thy clement 100. 

Finally, argon falls naturally into the place of clement 20, and 
possesses, SO far as is known, the properties to be eapected of 
this element in position 20 in the new: group. Argon and 
element 30 should be comparatively abundant in nature, while 
$4 and 132 should be scarce, but not more rare than selenium 
and tellurium. 

On Mr. Reed’s system, argon should he clement 30 if it be 
monatamic as nuw believed, and not 20 ay he assures the 
actual atomic weight found, 39°9, would then indicate the 
possibility of the presence in argon of some sinall quantity of 
element S4 or element It is remarkable also that, if 
helium has the atomic weight 4, it falls naturally in this group, 
and that its atomic weight deduced from the observed density 1s 
somewhat greater than (his number. If this difference should 
be due to the presence of some small quantity of element $4, 
then the spectroscopic evidence leading to the conclusion that 
argon and helium cenfain a common constituent would he 
explained, 


He2y 


POCKET GOPHERS OF PELE NL? 
el 

ie Bulletin No. § of the U.S. Department of Agriculture, 

Mr. Vernon Bailey gives an account of the habits and life- 
history of the Pocket Gophers of the United States, which 
contains a number of interesting frets and oliservations derived 
from various sources. ‘These curious little rodents live under- 
round in burrows which they tunnel in the soil, When werk- 
ing their way through the earth, they use the upper incisors as 
a pick to loosen the gronnd, while the fore-feet are armed with 
strong curved claws for diggng. When a sufficient quantity of 
soil has accumulated behind an animal, he turns in the burrow 
and pushes it eut in front until an opening in the timnel is 
reached; the earth is here discharged, and forms a hillock 
similar to the hilly thrown up by moles. Gopher burrows are 
extended and added to year by year, and the course is marked 
hy the hills of soil brought up te the surface. Gophers do not 
hibernate, as has been commireanty supposed, bit work steadily 
throughout the winter, They doa great deal of good in mixing 
the soil, and in this way are probably most uselul on poor ar 
uncultivated ground, But, on the other band, in agrienhural 
districts the animals are highly injurious + they dlevour patatacs 
and other tubers and roots in large quimntities, as well its Corts 
wheat, and ather farm crops i and they destroy great numbers 
of frat irees by gnawing off the roots. Gopher burrows also 
often dea great deal of damage in meadows or on the banks of 
artificial water-courses, So great is the harm done by Craphersy 
that in many districts bounties have heen offered for their cap: 
lure. One of the mast stibing features of Pocket Gaphers 1s 
their possession of check pouches opening outside the mouth, 
Ii ais commonly supposed that these pouches are used fea carry: 
ing carth out of the burraws but Mr. Bailey's investigavens 
lead hint unhesitatingly to the conchision that this view 1s 
erroncons + they aire used only for carrying food jacees of 
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potato and roots, leaves, &e.—to be eaten at ease in the 
seclusion of the animals’ burrows, or to be stored up for use in 
the winter. ‘Phe food is passed into the pouches hy the fore- 
feet; and the animals empty their pockets by pressing the sides 
of the head with the fore-feet from behind forwards, so that the 
contents fall out in front of them. In disposition (sophers are 
very fierce : and on the rare occasions on which they wander 
from their holes, frequently attack passers-by without any pro- 
vocation, They are not very prolific animals, ay is commonly 
stated, for only one litter of two or three young is produced in 
a year; but, although their rate of increase is slow, their mode 
of life protects them from many enemies which attack squirrels, 
mice, and many other rodents. The Pocket Gophers of the 
United States belong to three genera, Geomys, Cratogeontys, 
and Thomomys: Mr. Wailey gives two charts illustrating 
the distribution of these different genera and their consUtuent 
species. 


CHOKE, PIERO INONG IVA ZEN. 


A* important paper on the theary of colour photography is 
contributed to No. 6 of HW%edemann’s Annalen, by Herr Otto 
Wiener. The paper deals with the methods of attacking this 
problem which are based, not upon the photography of the dif- 
ferent constituents of coloured light and their subsequent re- 
cognition—like Mr. Ives’s heliochromy and similar processes 
but upon the direct production of colour by the influence 
of light upon certain chemical substances. The most recent, 
and ina way the most successful of these methods is that due 
to Lippmann, and the question raised by Ilerr Wiener is whether 
the old processes invented hy Beequerel, Seebeck, and Poitevin 
are based upon interference colours like Lippmamn’s, or upon 
‘body colours,’ 2.¢. colours produced by partial absorption of 
the incident Hight. That Lippmann’s colours are due to inter- 
ference may be very simply proved by breathing upon a plate 
with a photograph of the spectrum, when the colours quickly 
wander towards the violet end, this result heing due to an in- 
€rease in the distance between the nodal layers. This experi- 
ment cannot be applied to a speetrum photographed hy 
Beequerel’s method. Hut Herr Wiener succeeded, by a simple 
and ingenious contrivance, altering the path of the rays through 
the coloured film by placing a rectangular prism on the plate, 
with its hypothenuse surface In contact with the spectrum. This 
experiment had the startling result that that part of the spectrum 
covered by the prism appeared strongly displaced towards the 
red. Hence Zenker’s theory of Beequerel’s process, enunciated 
in 1868, which aseribed the colours to interference, is substan- 
tiated. Instead of Beequerel’s humogeneous sheet of silver 
chfiride containing subchloride, Seebeck used the powder, and 
Poitevin mounted the salt on paper. In these two processes the 
effect described is not observed. Tlence these colours are body 
colours in these two cases. The production of these body colours 
is a Very mysterious process, but the author hopes that here will 
eventually be found a satisfactory solution of the problem. To 
account for the production of these colours he advances a remark- 
able theory which has a well-known analogy in comparative 
physiology. Given a collection of campounds of silver chloride 
and subchloride of indefinite proportions, such as those which 
Mr. Carey Lea calls by the callective name of ‘ photochloride,” 
we must suppose according to the modern kinetic theories that 
they are undergoing a rapid series of successive modifications, 
When the red combination happens to he exposed to red light, it 
teflects it without absorption, and will therefore no longer he 
aftected or changed by it. Similarly for the other cases. This 
iy another process of “adaptation.” The author describes some 
experiments which prove that this is the true explanation, and 
pornts out the importance of this view, not only for colour photo- 
graphy, but for the production of colours in the animal world. 


oe Sierl 1 72 WINES OF MNEISRIONTETIISTIIRIS! 


A* aticial Blue Book drawn up by a Departmental Committee 
appointed hy Mr. Asquith, and referring to the dangers of 

slate quarrying in Merionethshire, has recently appeared. After 
a brief account of the mode of occurrence, the method of getting 
the slate hy true mining operations is described, and the principal 
’ Report of the Departmental Committee upon Merionethshire Slate Mines, 


with Appendicss. Presented to both Houses of Parliament by command of 
Her Majesty, 1895. 
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causes of accidents are enumerated and explained. Judging by 
the statistics of the last nineteen years, the underground worker 
in Merionethshire is exposed to greater risks than the average 
collier ; some 40 per cent. of the deaths are caused hy falls of 
reck, a fact which causes no surprise when one considers the 
conditions under which the slate-getters carry on their daily work 
in huge chambers, the roofs and sides of which cannot be 
examined without rigging up lofty ladders. 

An interesting table of death-rates shows that the Merioneth- 
shire slate quarrymen are better off as regards the safety of their 
oceupation than many other classes of workmen, such as navvies, 
railway servants, and sailors. 

The medical evidence, especially that of Lr. Richard Jones, 
is very complete, and we learn that some of the ills of the 
Merionethshire quarrymen are practically of their own making. 
Judging by the report and the evidence upon which it is based, 
the men are not cleanly in their ways, and if their sober habits 


_ lead them to ruin their digestions by stewed tea, it becomes a 


question whether their so-called, but incomplete, temperance is 


an unmixed benefit. 


For preventing accidents, the Committee make several useful 
suggestions ; one of the most important is their advocacy of 
‘channelling taachines ” or ‘ groove cutters,” for assisting in 
getting the slate, instead of violently wrenching off the blocks by 
blasting. 

The value of the report is enhanced by some useful appendices, 
a copious index of the evidence, and several woodcuts and plates. 
The plates are noteworthy as being the first instances of repro- 
ductions of photographs in a Blue Book by the half-tone process. 
Five of the eight photographs were taken underground by 
magnesium light ; the two best, which represent ladders set up 
in underground chambers, are the work of Mr. Burrow, of 
Camborne, already well known by his snecessful pictures of 
Cornish mines. 

The report is signed by Mr. Le Neve Foster, the Inspector of 
Mines of the district, Mr. J. E. Greaves, the owner of one of 
the largest slute mines, Mr. E.!P. Jones and Mr. J. J. Evans, 
both quarry managers of wide experience, and Mr. J. Jenkins, 
President of the (Quarrymen’s Union. The opinions of a practical 
Committee of this kind are entitled to consideration, and it will 
he interesting to note how far their suggestions are carried out, 
and how far they attain their object, viz. the increased safety 
and general well-being of the Merionethshire quarrymen. 


THE RELATION OF RIOLOGY TO GEO- 
LOGICAL INFESTIGATION 


ik. 
Tue RELATIVE CHRONOLOGICAL VALUE OF Tossit, REMAINS. 


REJECTING the idea of special endowment held by early 

geologists, we must consider the relative chronological value 
of fossil remains with reference to the natural laws which have 
produced their characteristics and governed the various conditions 
of their origin. Much may profitably be said concerning the 
comparative chronological value of the different genera, families, 


_&e., belonging to one and the same class of any branch of 


either the animal or vegetable kingdom, or to different classes ; 
but 1 propose to discuss only the broader relations to one 
another of the more general kinds of fossil remains, These 
discussions will relate to the time-range of each of those general 
hinds, the various conditions under which they have been 
preserved, the various conditions of habitat of the animals and 
plants which they represent, the relative rate of evolutional 
development of the different kinds and their differences of 
reciprocal relation to one another. 

No fact in historical geology is more conspicuous than that 
of the great differences in time range of the various kinds of 
organic forms, some of them having ranged through the whole 
of the time represented by the geological scale, while others, 
and among them some of the biologically most important kinds. 
ranged through only a comparatively small part of it. 

A special grouping of the different kinds of fossil remains is 
more appropriate for these discussions than isa strictly systematic 


‘one, and I have therefore adopted the following: (a) marine 


invertebrates. (4) non-marine and [and invertebrates, (c) fishes, 
(@) batrachians and reptiles, (¢) birds, (f) mammals, and 


1 By Charles A. White. Abstract of a series of eight essays published in 
the Report of the United States National Museum, (Continued from p. 261, 
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=) lal oii t. r 
knowle lee mf the time-range of these kinds may be presented in 
tabular form. The accompanying illustration, representing the 
whole of geological time by its height. indicates in a general 
way by perpendicvlar lives the time-range of the kinds just 
mentioned, and remarks in following paragraphs further explain 
the known range of some ef the subordinate, as well as that of 
the principal kinds, 

The horizontal spaces of the table represent the systems or 
stages of the geological scale. The proportionate width of the 
spaces which contain the names of those systems or stages Is not 
intended te indi-ate the actual ratio of geological time for cach, 
but it may be stated as the general opinion of competent 
nvestigaters that the portion of the scale from the Cambrian 

« the Carbonifer ms inclusive represents a much greater length 

of time than dees the portion from the Trias to the Tertiary 
in-lisive, In cther words. it is generally believed that the 
Palwezcie portion of the geological seale was of much longer 
duration than was that of the Mesozoic and Cenozoic portions 
together. : 

The perpeudi-wler lines in the table, which are placed singly 
era pers er greups under letters of the alphabet from -\ to G 
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For convenience of reference, our present ; sented includes the Protozoa, Catenterata, \nnuloida. \nnulos: 
| 
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and Mollusea. the latter ineluding the Molluscoida. That is. 
includes five of the six sul-kingdoms or hranches of the animal 
kingdom. 

The non-marine and land invertebrites, the Gme-range of which 
is intended to be represented in the table by the two perpendicuiar 
fines under the letter B, are only insects and fresh-water. 
brackish-water, and) Jand  moliu: The discovered fossil 
remains of all other non-marine and kind invertebrates are 
regarded as cither tuo Tare or too unimportant t7 be profitably 
considered in the comparisons which are to follow. The longer 
of the two lines may he taken as representing the known time- 
range of insects. and the shorter that of land and non-marine 
mollusea. 

The pair of perpendicular lines in the (able under the letter C 
shows the approximate time-range of all the various hinds of 
animal remains which have been referred to the fishes. The 
shorter of the two lines indicates the Known range of the teleostean 
fishes. and the longer that of the other kinds. the latter 
including certain forms that differ materially from any living 
fishes. 

The tme-range of batrachians and reptiles, so far as it fs 
known, is shown by the three perpendicular lines in the table 
under the letter D. that of the dinosaurs alone being represented 
by the shortest line of the three. 

The known time-range of birds is represented by the single line 
under the letter ETc ts here assumed that most. if not all, the 
fossil tracks found in Triassic strata, and) formerly referred to 
birds. are those of dinosaurs. : 

The two lines in the table under the letter F represent the 
hnown time-range of ruammals, the longer line representing 
that of the non-placental. and the shorter that of the placental 
mamas. 

The known tme-range of land plants is represented by the two 
lines under the letter G. Vhe shorter line represents the range 
of the divotyledens and palms, and the longer one that of all 
other kinds. Vhe alg.e and diatoms are omitted from the table, 
as being of te or no impertance in the comparisons and dis- 
cussions which are to fellow. 

The earlier portion of the time-range for cach of the kinds of 
animals and plants, as shown by the perpendicular lines in the 
table, is naturally more incompletely and indetinitely represented 
by fossif remains than js the later portion, because of the smaller 
Variety and greater rarity uf these carlier remains. and also in 
ost cases because of the increasing difterence in character from 
living forms which is observable from later to earlier formations, 
In seme cases, however. Che early portion of the time-range as 
tis now known begins so suddenly, and with forms of such high 
hidlogical rank. as to nike it evident that its real beginning was 
much earlier than it has yet been proved to be hy actual di 
covery of fossil remains. The last-mentioned fact is of 
importance in many respects, but it does not necessarily 


affect 
the question under consideration, because all estimates of the 
relative chronolovical value of fossil remains must be eontined to 
the hinds cdready known, and the application of such estimates 
dust refer only to those portions of the peologieal seale in the 
strat pertailing to which the remains are known to occur, 


Tt has been shown that it is the general advancement 
m obidlogical rank for all organic forms and for the 
whole of geological time Unit constitttes the ideal ultimate 
standard of measure for that time. Tt does not necessarily 
follow. however, that the geological scale is aetuadly based upon 
the ecomnbined average rate ot advancement of all those deans, 
Imosause this is a factor which cannot be definitely ascertained. 
Stull. in wll cases it is necessary to apply that idea se far as 7s 
practicable. 

In sicw nf the fists recorded in the preceding paragraphs, 
the highest esGimate of chronological vahie must necessarily be 
Placed upon Che fossil remaims of those hinds whieh have existed 
under the most nearly unifornt conditions through the whole of 
ra gieal Gioe, and which give evidence of the most nearly 
Wiiform advancement in biological rank, Accordingly, the 
remdns al ajarine insertebrates possess legitimate chiinns te 
Higher estimate of Chronological value than do those of any other 
hinds of aamals or at plants. 

tas true that the rate of development in biological rank of 
Pigrine wvertebrates dees not embrace the entire advance for the 
Whele arimal Kingdom, because it beytins in the seale is 11s 
now koown with any highly organised forms, and ends withont 
including thy vertebrates: butthis fet toes net afieetany of the 
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necessary elements of their saperior chronological value, which 
have just been mentioned. The following summary of facts 
relating to the marine invertebrates show their principal claims 
to the highest estimate of value in characterising the divisions of 
the geological scale, and in determining the geological age of the 
strata in which their remains are found, 

The marine invertebrates embrace five of the six sub- kingdoms 
or branches of the animal kingdom. 

They have coexisted in every stage of geological time, while 
the known time-range of other animals, as well as of land plants, 
has been very much less. 

Vhe preservation of their remains having been a natural con- 
sequence of the character of their habitat, they are faunally 
more complete than are those of any Jand animals, and for the 
saine reason they are florally more complete than are remains of 
land plants. 

They all lived under the same or closely similar conditions, and 
those conditions were more nearly uniform throughout all peo- 
logical time than were those under which any other forms of life 
existed. Their remains have, therefore, produced a mare nearly 
uniform chronological record. 

Their relations to one another were wholly congruous, while 
the relations of all of them to all non marine faunas and land 
floras was more or less incongruous, and in many cases ex- 
tremely so, 

The formations containing their remains are for the whole world 
and the whole of the geological scale far in excess of those which 
contain the remains of any other forms of life, especially the 
remains of land plants and land animals. 


CORRELATIVE GEOLOGY AND ITS CRITERIA. 


The term ‘ correlative gealogy 7 isnot in common use, but itis 
adupted as a present convenience in discussing the correlation of 
assemblages of strataas divisions or subdivisions of the geological 
scale as it is developed in separate regions, and the identification 
of formations within one and the same district or region. As 
here used, the term correlation refers to geological systems or 
other comprehensive series of stratified rocks which occur in 
different and more or Jess widely separated parts of the world, 
between which parts there is ne physical continuity of strata, 
or None that it is possible to discover. Correlation applies to 
general geology, identification to local or regional investigations. 

The latter may be discussed under two heads, direct and re- 
lative. Direct identification applies to formations the ch: 
of which at one or more localities have been ascertained, and as 
these are naturally of limited geographical extent, the application 
is Similarly restricted. 

Although fossils in all cases constitute not only much the mast, 
but usually the only, trustworthy criteria for such indentification 
of furmations as is indispensable in the study of structural geclogy. 
the various hinds difler materially as to their relative value, This 
value, however, has no necessary relation to that which they may 
possess as indicators of geological time, or of the correlation of 
the strata containing them with those of other parts of the world. 
The two values are distinet, although one kind of fossil remains 
may often possess both. 

While fossil remains unquestionably afford (he most trustworthy 
and often the only means of cither dircet or indirect identification 
of formations, in the absence of these means the yeologist often 
reaches conclusions in this respect by methads of reasoning that 
it would be difficult even for himself to formulate, and these con- 
clusions are valuable in proportion to his acquirements and 


experience. Among these less clearly definable methods is that 
which takes cognisance of humogeny ¢ that is, of a method in 


connection with which certain itherent Tithological and strati- 
graphical characteristics, which are possessed by a formation or 
series of strata in one part of a given region under investigation, 
#ee accepted as evidence that it hada common origin with a for- 
MAUON or series presenting similar characteristics in another part 
of the same region. Such a conclusion necessarily implies that 
originally there was physical continuity of similar strata between 
such Jocalities, and that it has cither been destroyed or obscured. 

This method of identifying formations is one of minor import- 
ance as compared with that which is based upon fossil remains. 
but unfortunately i( has, especially within the last few years, been 
adopted by certain geologists in charge of important works, almost 
to the entire exclusion of palontological considerations. .\lthough 
Heannot be demed that in the hands of an experienced and 
bread-minded investigator this method of identifying formations 
is of great value, the fact remains that some of the most grievous 
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mistakes that have ever thrown discredit upon geological investi- 
gation have occurred by its adoption to the exclusion of palwonto- 
logical evidence. 

Tt has been the custom of a Jarge preportion of geologists to 
regard the geological scale as it has been established in) Europe 
as the absolute standard for the whole earth. «A necessary con- 
sequence of this view is their assumption that the systems which 
physically constitute that seale. and at Jeast most of the divisions 
of those systems, may not only be recognised, but as clearly 
defined in all parts of the earth as they are in Europe, if in 
those parts contemporaneous deposits were made and still remain 
Intact. 

In view of known facts and principles, the idea held by the 
early geologists, as well as by some of those now living, that 
identity of fossil types proves synchronism or exact contempora- 
neity of origin of any two or more series of strata containing 
them, is quite untenable. The facts which have been presented 
also suggest that the term ‘homotaxy “ must be used with some 
degree af latitude as to its appheation to the subdivisions of 
systems, because the order of sequence in the occurrence of the 
types which characterise them, respectively, in one part of the 
world is in another part sometimes partially reversed or partially 
interchanged. That is, the taxonomy of those divisions, 2s 
Inologically indicated, is not the same for al] parts of the world. 

The presence in widely separated parts of the world of all the 
systems of the geological scale. as well as of some of their larger 
divisions, has been demonstrated by the labours of a multitude of 
geologists, so the fact of correlation is not called in question. The 
pmneipal questions which are here raised concern the scope of 
correlation, or the limitation of the assemblages of strata, the 
relation of which to respective divisions of the scale is more or 
less obvious, These questions are of practical application in 
the study of the structural geology of any part of the world 
other than that in which the geological seale was established ; 
but they are of such a character that they must he conventionally 
rather than arbitrarily determined. 

For example, in discussing the questions which have arisen 
concerning the earher and later limits of the systems of the 
gealogical seale in North America, the difference of opinion ay 
to those limits have been wider and more various with regard to 
the Tater systems than to the earlier. This is because of the 
greater number and variety of the kinds of fossil remains 
to be considered in such discussions of the later systeins, 
It is therefore evident that in reaching a conchision as 
(o the limitation of any of these systems. or of any of their 
subdivisions, it is necessary to take into consideration all avail- 
able facts, physical as well as biological. It is equally evident 
that it is the duty of every American geologist to hold in 
abeyance any final decision as to the correlation of the groups of 
stata which he may study with the divisions of the Muropean 
scale until all such facts have heen duly and justly considered. 
In short, the idea of absoluteness in such cases is as much out 
of place as is the assertion or recognition of personal authority. 

Although these remarks refer directly to North .\meriean 
geology and geologists, they are equally applicable to other parts 
of the world when reference is made to the scale as represented 
by the European rocks. 

Notwithstanding the great excellence of the scale now in 
general use, and the fact that so little change has been made in 
it since it was first devised by the carly geqlogists, the future 
progress af geclogical science will demand modifications the 
necessity for which will be especially urgent when the true 
character of correlation for all the principal parts of the earth 
has been ascertained. Tlitherto correlation has been investigated 
with the single purpose of adjusting the series of formations 
which oceur in each of the various parts of the world to the 
scale now in use; but although its general applicability to that 
purpose is not to be questioned, the ultimate result of the study 
of correlation will be to modity this scale and adjust it to the 
systematic geology of the whole earth. ‘That is, the scheme of 
stratigraphic classification, which has been the main factor in 
adjusting the clements of systematic geology, must in turn be 
itself adjusted to the great system which it will have been the 
principal agent in producing. 


CRITERIA OF Pasr Authors CONDITIONS. 

Among the more conspicuous facts in geology are some of those 
which relite to the manner at origin as well as to the originaland 
present condition of the sedimentary formations. These subjects 
have already been discussed, and among those discussions are 


28 


5 


se references to the characer of the water in which each 

rmation wasdeposited. Studies of the sedimentary formations, 
espenally these made from a iological standpoint, have demon- 
strated that the bodies of water in which they were deposited 
were of the vanews hinds that are now known: that is, some 
were mame, seme tresh, and some brachish. 

Up om physical eviderce alune, it is not practicable to satis- 
fictorily classify the sedimentary formations of the earth in such 
a Wanner #$ Ueserve the purpose of thorough geologeal inv esti- 
gation, “Therefore such data are in this, asin most other cases, 
chiefly valvable as being accessory tu the evidence afforded by 
Tr logical data. 

Vhe biohxneal criteria which are relied upon by geologists to 
lis anguish trom ane another the sedimentary formations which 
have bees produced in marine waters, or in those of inland seas 
Jakes. myers. or estuanes, relate to the characteristics of faunas 
whieh now inhabit those waters respectively. and to the difler- 
ences frem one ancther of stvh faunas, What is, the conchisions 
whieh geologists reach cenceming the questions just indicated 
are based upon now-enisting physical conditions, upen the known 
character. stricture, and habits of animals with relation to these 
corditioss, and upon the assimption that in past geological 
cpeehs aningals of a given character and strueture had similar 
halts, and lived under conditions similar to those which are 

ongenial ty their living congeners. 

The vanons bodies of water which existed during geological 
time, and which constituted the habitat of aquatic animals, were 
of the same kinds that now exist. namely, marine and fresh, 
tegether with those of the various intervening grades of saltness. 
Altheigh at is probable that the marine waters of early geological 
ume Were not se salt as those of the present oceans, itis believed 
that this ditterence in Saltness has not been so great as tu make 
any appreciable ditferenee as to legitimate conclusions of the 
hind that have been indicated. Tt seems to be especially evident 
that this differertce has been thus mappreeimble since the close 
of paleozoic time, since which time the greater pact of the 
Lnown wandstakably nen-maring fermations were deposited. 

Hoall the known now living members of a given family 
wre confred to nilarine. or to fresh waters, ay the case may he, it 
wssaed that the habitat of the extinct members of such 
families were similarly restricted, and that the presence of fossil 
remains of such animals ina given formation, is, in the absence 
ef conthetiny faets, suticient evidence of its marine origin on the 
one hand, or of its fresh-water ongin on the other. 
given fanily is known to have representatives now living in 
marion, brackish, and fresh waters, respectively, it is assumed 
thar it had a similar range of habitat during past geological 
epochs, Therefore, the discovery ina given formation of fossil 
remains of a single representative of a family having such a 
vanied range of habitat is not of itsel! sufficient to cnalde one to 
decwle whether it wie of manne, brackish, or fresh-water origin, 
Jfd other evidence nist be sought. 

Vhe criteria of past aguenus” conditions here discussed 

te. of course, only such as may be derived from sedi- 

mentary formations and their contents. It cannot be said that 
there are any fully trustworthy physical eritertt because a non- 
marine formation rérely presents any condition of stratification, 
er any lithological Character, which is not observable in some 
uiring formations, Sal), there are many mere or less valuable 
madteations which may be observed and ty some degree relied 
ope in the absence of fossil remains. 

Ter example, althongh considerable accumulations of 
Caledreots strata are sometimes found among the generally 
arena cons strate of frosh-water fermations, they have never been 
Nan) te Contaii any important accumulations of regularly bedded 
hiestones,  burthermore, estuarine deposits re often sail more 

f a cletrital cMaraeter than are fresh-water formations, amd also 
Mey qeere rarely Contam calearcons Jayers. Therefore, if one 
fee dd cneourter a series ot regubirly bedded limestones, either 
magnon or filly caltareous, he will rarely, if ever, be at tanit 
Woneredi, them as of manne organ even without nological 
¢ ihe ant 
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of physical evidence ay to the past aqueous conditions undet 
which the various sedimentary formations have been produced, 
but they serve to emphasise a statement: of the fact that almost 
entire rehance must be pliced upen the evidence furnished ly 
fossil remains. 

With reference to general indications of difference between 
marine and non-marine formations which are furnished by their 
fossi] remains. we observe that a conspicuous difference lies in the 
comparative abundance and variety of forms of life which the 
fossil faunas of the furmations respectively represent. Marine 
waters have always teemed with life in a wonderful variety of 
forms, and their fossil remains are proportionally abundant. The 
variety is less in’ brackish waters, and least of all in lacustnne 
waters. Tt is true that ichthyice life is abundant in seme fresh 
waters, but never so generally abundant or 50 various as in marine 
waters. [tas alse true that molluscan Hife is often locally alun- 
dant in shallow fresh waters, but, as already several times 
mentioned, the variety is extremely meagre. AI these peculiar 
ities are distinctly observable among the fossil faunas of the 
non-marine formations. 

Other general indications of difference between marine and 
non-marine formations are furnished by renuins of Jand plants 
and animals. Qpen-sea formations are naturally free from any 
vegetable remains derived from the land, although coal and other 
materials of vegetal origin are net unfrequendy found alternat- 
ing with layers containing marine fossil remains. ‘These, 
however, are regarded as cases of emergence of the bottom of 
shallow sea waters and the subsequent subsidence of the same as 
plantladen marshy land. Tt is a matter of faet, the reason for 
which has been suggested in preceding sections, that plant 
remains of any kind, especially such as are tn a classifiable con: 
dition, have so rarely heen found associated with remains of 
denizens of marine waters, that the discovery of fossil plants in 
any formation is of itself presumptive evidence of its non-mairine 
origin, 

IC has already been shown that the remains of land animals 
have so seldom reached marine waters, or, having reached them, 
they were probably so generally destroyed hy the trituradng 
action of coast waves, that the discovers of any of this kind of 
fossil remains in any formation may also be regarded as presump- 
tive evidence of its non-marine origin, 

The foregoing statements have been made with reference to 
indications which are cither of a general character or without 
direct relation to Che quality of the waters in which sedimentary 
formations have been deposited. AN the direct evidence, as 
has been already fully stated, is derivable from the fossil remains 
of the denizens, especially the gill-bearing kinds, of the waters in 
which were deposited the formations under investigation, 

Referring to the previous review of the animal kingdom, it 
will be seen thata large number of families of both fishes and 
Invertebrates ure confined to a marine habitat, and that every 
memhor of even some of the higher divisions is similarly 
restricted, For example. every known member of the ch 
Cephalopoda and Brachiopoda is confined to a marine habitat 
It will also he seen that a certain small nomber of families, 
especially of the mollusca, are cqyually restricted to fresh waters. 
The significance of such cases as these has already been pointed 
out, but it is desirable to refer Co them again. 

Fossil remains representing any one of these kind of ammials 
may he taken as posidve evidence of the quality of the water in 
which the formation containing them was deposited, provided 
there shall be no room for reasonable doubt that the animals 
were really denizens of (hat water. ‘That is, caution iy necessary 
even in these more positive cases, especially when the amount of 
discovered fossil material is meagre, 

Not only caution Iut the exercise of careful judgment ts 
necessary in other cases, For example, it will also he seen hy 
referring to the foregoing review that certain families, while most 
of its members are confined to one kind of water, may have one 
or more representatives in other kinds: and again, that certain 
families may have representatives in all the known kinds of 
habitable waters, In such cases as these it is plain that all 
evidence afforded by fossil remains, to he of any value, must be 
corroborated by other evidence. 

Stull, the cases are very few in which serious doubt need he 
entertained as to the tue character of the water in which a given 
formation was deposited, This is especmlly true il the fossil 
remains are sufficient in quantity and perfection toy approximately 
represent the whole fauna that lived in’ those waters, Indeed, 
Woche facts which are recorded ino this review are bere in 
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mind, there need be no more doubt as to what was the quality of 
the water in which any given formation was deposited, than might 
arise concerning any other geological observation. 


Tue CLAIMS OF GEOLOGICAL SCIENCE UPON INVESTIGATORS, 
Mrseums, &c, 

With reference to the ordinary pursuits of life it can hardly be 
said that, apart from a natural demand for respectable emulation, 
one’s occupation has any claims upon him other than those which 
are either conventionally or legally imposed by society upon every 
one of its members. The geological investigator, however, is not 
only amenable to all such claims, but to others of a different 
nature which, although not enforceable by legal, and unfortu- 
nately not yet by conventional, penalties, are not less imperative 
in their character. 

Much might be said in favour of the demands which may he 
made in the name of science upon the individual on the ground 
of justice and of moral and social ethies : but all considerations 
of this kind will be omitted, reference only being made to those 
claims which are supported by the urgent necessities of science 
itself. Claims of the kind referred to might be made in favour of 
all the various divisions of science : but on the present vecasion the 
discussions will be confined to those which pertain to biclogical 
geology, including both its structural and systematic branches. 
With reference to the manner in which the subject is pre- 
sented, it is proper to say that thehomiletic form has not been 
adopted merely from personal preference, but because it appears 
to be in the present case a proper and effective, if an indirect, 
method of calling attention to prevalent errors, and of suggesting 
necessary improvements in certain prevalent methods. 

These claims of science will be considered not only with 
reference to the individual investigator, Ibut to associations, 
museums, and geological organisations. Those which may be 
made upon the individual investigator relate to the manner of 
prosecuting his work and of publishing its results, and also to his 
final disposition of the evidence upon which his conclusions are 
based. Claims upon associations or societies relate to the character 
and methods of publication: those upon museums, to the con- 
servation and installation of fossil remains, and of the records 
pertaining to them; and those upon organisations, to the pre- 
servation of the integrity of geological science. 

In considering the claims of science upon the individual, it is 
desirable to make some reference to the amateur as well as to 
the special investigator. This recognition of non-professional 
work is desirable because the general subject of geology has 
acquired such a hold upon the popular mind, and the opportuni- 
ties for making observations with relation to it are everywhere 
so common, that in every civilised country there is a multitude of 
persons who are in the habit of making more or less critical 
observations. Notwithstanding the usual limited and desultory 
character of such observations, they have often contributed 
materially to Ue general fund of geological knowledge, especially 
when accompanied by a faithful record and preservation of 
evidence. Indeed, some of the most valuable facts in geology 
have been brought out by amateur observers, who themselves 
were hardly conscious that they had made their way alone to the 
frontier of acquired knowledge : and from the ranks of such 
observers have arisen many of the leaders in geological 
Investigation, 

lt has heen shown that systematic geology could have n> 
existence without the use of fossil remains, and also that without 
their use structural geology would be reduced to mere local and 
disconnected studies, It has also been shown that to arrive ata 
just estimate of the value of fossil remains in these branches of 
geology they must be thoroughly and systematically studied as 
representatives of faunas and floras, as well as tokens of the 
formations in which they are found, The proper collection and 
preservation of fossil remains is therefore a subject of the greatest 
Importance. In view of these facts it is the plain duty of every 
geologist, upon beginning a piece of field-work in structural 
geology, to accompany every step of his examination of the strata 
by as full a collection as possible of the contained fossils, 
and to preserve them, together with notes recording the re- 
sults of his observations and a statement of all the facts rele- 
vant thereto. 

Fossils thus collected, and the facts concerning them recorded, 
hecome invested with a value which differs materially from. that 
which is possessed by ordinary property, and the claims ol science 
upen them and upon the investigator with relation to them: at 
once begin, These claims, as just intimated, require that a 


mG T3s)7, VOL. 52 | 


MATORE 


2 


careful descriptive record be made of the stratigraphical con- 
ditions under which the fossils are found, including a directive 
record of the locality and designation of the stratum from which 
they were obtamed. They also require that these records should 
be inviolably preserved and made inseparable from every 
specimen by indices that shall be as intelligible to other mvest- 
gators as to the original observer. 

Apart from the claims of science such precaution is Necessary, 
because reliance upon memory alone is always unsafe in the most 
favourable cases, and it can at best give mse only to such oral 
traditions as are out of place in scientific work. The immediate 
preparation of the records and indices just mentioned iy also 
necessary, because, while every specimen is at all times com- 
petent to impart to an investigator all obtainable knowledge af 
Its own character. it can of itself convey no information ay to its 
original locality and stratigraphic position, With this informa- 
tion secured for a collection of fossils they may be made at all 
times available as aids to scientific research, not only by the 
collector, but by all other investigators. 

The claims of science also require that immediately upon the 
completion of the original study of fossils thus collected and 
recorded, they shall be placed where they will be freely accessible 
to the scientific public, and that reference to their place of 
deposit shall be made in connection with their publication. It 
is needless to say that the only suitable places for such deposit 
are public museums. [tis only when this indispensable evidence 
is thus made accessible that the public can exercise that arbitra- 
tion over the accumulated results of the labours of investigators 
which has been shown to be imperative. 

The preparation and publication of complete records concern- 
ing the locality and strata from which fossil remains are obtained 
are necessary even from a biological point of view alone, 
especially when those remains are studied with reference to the 
range of organic forms in time, and without such records fossil 
remains are comparatively worthless as aids in geological in- 
vestigation. It is unfortunately true that a not unimportant 
proportion of the paleontological material contained in our best 
museums is without these essential records, and that many of the 
publications containing descripGons and illustrations of fossil 
remains give no satisfactory information as to the localities and 
strata from which they were obtained, or of the final disposition 
of the specimens. In such cases those authors and collectors 
have evidently assumed to decide for themselves and for science 
the exact taxonomic position in the geological scale of the strata 
from which their fossils came. In omitting such records as have 
been referred to, they seem to have considered any information 
unnecessary that would enable the scientific public to repeat 
their ohservations upon their specimens, or those which they may 
have made in the held, or to learn the biological characteristics of 
the formations from which their collections were obtained other 
than those which may be suggested by their own partial 
collections and their necessarily imperfect descriptions. It is 
doubtless true that such omissions have been largely due to an 
honest lack of appreciation on the part of authors and collectors 
of the importance of preserving such records, but it is to be 
teared that in some important cases the omissions or suppressions 
have been intentional. In the former class of cases the fact van 
only be deplored. but in the latter every geologist is justified in 
fecling that.a crime hay been committed against science. 

The claims of geological science upon associations and 
societies are so generally and justly recognised, that only the one 
which relates to the manner of publishing the results of investi- 
gation need be referred to in this connection, and this reference 
will be confined to the necessity of enforcing the claims upon 
individual investigators which have already been discussed. 
This claim may be suificiently indicated by reference to those 
last mentioned, and by the remark that if it is the duty of 
individuals to publish records of their observaions in the manner 
that has been stated, it is plainly the duty of those persons who 
may be in charge of the means of publication to refuse to publish 
the writings of those authors who do not conform to that 
requirement. 

Yhe facts and principles which have been stated fully warrant 
the statements that individual authority can have no existence 
with rekition to geological science, that the public must be the 
final arbiter of all questions concerning the value of proposed 
contributions to its advancement, and (hat a public exposition 
should be made of the evidence upon which any contribution to 
biological geology is based. In accordance with the last-named 
requirement il ts necessary to consider the claims of this branch 
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of Soonce “pot! museums, the force of which 1s apparent when it 
is renembered that the material pertaining to it therein stored 
constitutes the vital evidence of the value of all contributions to 
its advancement, and that without such evidence this branch of 
science would be reduced to a mass of personal testimony. 

In view of the great scientite value of fossil remains the 
following remarks are offered concerning the preeautions which 
It is tre that most. if not 


remissness in this respect has occurred in others. Besides the 
propriety of referring to the latter fact. these remarks are neces- 
Sary to complete my statement of the claims of science which 
constitute the subject of this essay. 

Three general classes of specimens of fossil remains should he 
recognised in museum collections, namely, typical, authenticated, 
and unauthenticated. Under the head of typical or type speci- 
mens are included not only those which have been desertbed and 
figured in any publication, whether original or otherwise. but 
these which have in any public manner been so used or referred 
to. While all such specimens as these should at all times be 
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accessible to any competent investigator, the risk of loss or | 


injury is se yreat that they should in no case be allowed to be 
taken from the museum building in which they are installed, 
Such specimens are ina peculiar sense unique, and there can be 
no substitution and no equivalent in value. Their loss greatly 
reduces the value of every publication any part of which is based 
upon them, and to that extent retards che advancement of science. 
Tt is not enough that ether, and even better, specimens of pre- 
sumably the same species may be discovered; the former con- 
stitute the original, the butter only suppositious evidence. — Besides 
the risk of loss or injury to type specimens by removal from the 
place of their instalment, theirabsence isa disadvantage to science. 
That is, no one investigator should be allowed their use to the 
exclusion of any other. 

The term “authenticated specimens” is here applied to such 
as have been studied and annotated by competent: investigators 
and properly installed. Such material constitutes the bulk of 
every mppertant museum celieetion, and next to the type speci- 
mens already mentioned, they are most valuable. Their increased 
value is due to the scientific labour that has been bestowed upon 
them, and it needs only the additional labour of publication to 
cemstitute them type specimens and to make them of like value. 
Authenticated specimens when installed are ready aids to all 
investigators of such value. that even the temporary removal of 
any of them from a public muscuny is, to say the least. of doubtful 
expediency, 

Unauthenticated specimens are, of course, those which have 
pot been studied and installed. and they constitute the great mass 
of material from which authenticated and type specimens are drawn. 
Atjone them are those which constitute (he material evidence pon 
whith original observations in biological geology are based. If 
these arew companied by the records and descriptive notes whieh 
are essential to their value, they constitute proper material for 
feceptinee by museum authorities : but if net, their instalment 
shold be refiiscd., whatever their character may be. That is, te 
apply a stat mert male in another connection, no specimen of 
fossi] cemaiis shoubl be admutted te permanent tnstalkatien in 
soy pebly muscum which is not accompamed by such a record 
ofthe lowality and stratum from whi ho it was obtained, as will 
ehable aby nivestigator to revisit the same. In every case of 
iystalment records should so connected with every 

pemaneen as te be réactily accessible. and so arranged that the 
danger ot lass or disc nmection shall be reduced to a diininum. 

The foregoing daseussion of the clams of seienee U pen miascnims 
woeended to cmb c referam’ only to these whieh are devoted 
tote preernaten of meerial pertaimng te brological geology, 
botthoy are of mere on des peneralapypdicalality,  Vhese partial 
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extent of the organisation. and it is largely centred in the 
director, 1lis responsibility, especially if his organisation is a 
large one, is peculiar, and, to himself, of an unfortunate character. 
That is, while all, or nearly all, the advancement of science that 
may he accumptished by the organisation is the work of his sub- 
ordinates, retardation, if it should occur, is mainly due to his 
failure to require that cach branch of investigation should be 
prosecuted in accord with all others, and the case would be little 
less than disastrous should he himself favour ex parte methods, 
or fail to require a synumetrical development of the work in his 
charge. The claims of science upon geological organisations are 
therefore really claims upon their directors, and they are more 
responsible than any other class of persons for the preservation of 
the integrity of geological science. 


CNIVERSITY AND EDUCATIONAL 
ING EL EIGE NEE, 


AY a meeting of the Council of University College, Dundee, 
last week. it was announced that the trustees of the late Miss 
Margaret Harris had allocated a mamber of securities, valued at 
nearly £ 14,000, to establish a chair of Physics in the College, as 
recommended by the University Commissioners. The Council 
resolved to institute immediately a chair of Natural Vhilosophy ; 
and an appointment will be made before the beginning of nest 
session. | itherto the clas of Mathematics and Mhysies have 
been combined. ‘The salary will be £400 with share of the fees. 


Tie invaluable Aecord of technical and secondary education 
continues. in the quarterly number just issued, the review of the 
work done by the Technical Mducation Committees of the 
English County Councils, commenced in the preceding issue. 8 
summary is also given of the work of the Seotch County Councils, 
from which it appears that, out of a total of dhirty-three County 
Councils, twenty-four are devoting the whole, and seven apart. 
of their grants to educational purposes. while (wo counties are 
applying the whole of the fund to the relief of the rates. Cat 
of a total sum of £25,157 distributed among the County 
Councils of Scodand, £22,498 was devoted to education in the 
year 1893-94. Mr. PJ. Plartog contributes to the A’ecord an 
ilustrated description of the Owens College, Manchester. 


Tut Town Trustees of Shettield have (says the sfheneumy) 
voted a sum of £10,000 towards the endowment of Mirth Col- 
lege, with a view to cnabling the authorities to affiliate it to 
Victoria University. The actual endowment of the College Is 
£23,000, in addition to its income of £1200 from the State and 
£00 from the Corporation, It is understood that a total of 
£50,000 would be sufficient, but no more than sufficient, for the 
purpose of affiliation. .\ further sunt of £5000 has been con- 
ditionally promised by Sir Ilenry Stephenson, and a public 
appeal is contemplated for the remaining £12,000. 


SCHAMITL1C SIahI-ULS, 


The Quarterly Journal of Microsvoptcal Sctenve Sor March 
1895 contains; On the variation of the tentacilocysts of fare die 
aurta, by Kdward ‘T. Browne. (Plate 25.) Of 3590 Ephyne 
collected in 1$93, 22°6 per cent. were abnormal in possessin 
more oF less than eight tentaculoeysts + and of 1156 collceted: in 
1894, nearly the same pereentage, 20°9 way obtained. Of 35: 
adult Murelia collected in rSo4g, 22°8 per cent. were abnormal, 
On the structure of Termicudiy prioau, by ES. Goodriel 
gives a detailed account of this interesting Ofipochicte, foun 
near Weymouth in rSo02. (Chutes 260 28.) On the mouth par 
of the Cypris stage of Balanus, by Theo, VT. Cireom., (late 29 
“dtmay be regarded as tolerably certun thats (tf) The antem 
of the Nauplius become definitely lost with the moult resaltio 
in the production of the Cypris stage. 9 (2) The binant 
niandibles of the Nauplins become reduced at the same tine & 
the small mandibles, the ramus being: probably preserved in the 
form of the small palp. (3) Vhe first) pair of mavsille arse” 
behinl the mandibles, and ata later date, as a small pair Of 
foliaccous appemlages. (4) The second pair of maxilhe arise 
std later. just in front of the first pate of thoracic legs (cit), 
Nostudy of Coceidian met with in mice. by J. Jackson Clarkes 
(Mate 30.) Observations on various Sporezea, by the same: 
(Mates 31°33.) -Kevision of the genera and species of the 
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Branchiostomidx, by J. W. Kirkaldy (Vlates 34 and 35), 
enumerates two genera, Branchiostoma {as sub-genera, Am- 
phioxus, Heteropleuron) and Asymmetron. <A new species 
of Iteteropleuron, A. cégadense, is described. —On Sedgwick’s 
theory of the embryonic phase of ontogeny as an aid to 
phylogenitic theory, by E. W. MacBride. 

June.—On the anatomy of dAdyontum digttatum, by Prof. 
Sydney J. Ilickson (Plates 36-39), gives a brief account of 
our knowledge of the anatomy of \lcyonium, the general morph- 
ology, the English species, their geographical and bathymetrical 
distribution, then the general anatomy, followed by the minute 
anatomy of the ectoderm, nematocysts, stomodvum, mesenterial 
filaments, mesogkea, spicules, endoderm, ovaries and testes, 
the buds, concluding with a note on the circulation of the fluids 
in the colony and on the digestion. In the history of investiga- 
tions, Pallas’ name is not alluded to, and yet he deserves to be 
quoted as having even before Savgny assigned correct characters 
to Alcyonium (‘* Ilist. nat. des Coralliaires,” Milne-Edwards, 
tome 1, p. 1174), and the ‘‘ Contribution a l'anatomie des 
Aleyonaires,” by Pouchet and Myevre, dates, if we mistake not, 
before Vogt and Jung’s account in their ** Lehrbuch,” and while it 
may be of little use to the student, it is not without interest, as it 
figures, after a fashion, the nematocysts in f. dzgztatenz, and 
this possibly for the first time (1870). Prof. ]Hlickson, however, 
leaves all previous writers far behind in his modern treatment of 
this subject, and if he keeps his promise of publishing an account 
of the maturation and fertilisation of the ovum and ite develop- 
ment, he will leave us under still further obligations, for except 
Kowalevsky and Marion’s important papers on the develop- 
mental history of Clazudarita crassa and Sympodinum coralloides, 
we have but little light on Alcyonarian development.—Note on 
the chemical constitution of the mesogloea of Aécyontean digzta- 
tum, by W. Langdon Brown, It is chiefly composed of a 
““hyalogen” prior to the conversion of the hyalogen into 
hyalin the .mesogkea will yield a mucin; it also contains a 
smal] amount of an insoluble albuminoid body, whose nature was 
not determined ; it does not contain gelatine or nucleo-albumen. 
A study of metamerism, by T. 11. Morgan. (Vlates 40-43). 
The author in a long memoir, that does not admit of heing 
briefly abstracted, thinks that the cases he cites show very 
positively that the variations appearing in a radiate animal must 
have come simultaneously and all together into the antimeres ; he 
thinks few will doubt that the relation existing between repeated 
organs in a radiate animal is at bottom the same relation 
existing between the right and left sides of the bodly of a hilateral 
animal, Mivart and Brooks have emphasised the further fact 
that the relation between the right and left sides of the body is 
the same relation that exists between the serially repeated parts 
ofa metameric animal; and he concludes that if this line of 
argument be admitted, it puts the problem of metamerism iato a 
Jarge category of well-established facts.—On the Ccelom, 
genital ducts, and Nephridia, by Edwin S. Goodrich. (1lates 
44-45). The chief object of this paper is to call attention to the 
theory, ‘‘that the cavity which is known as the ccelom in the 
higher Coelomata is represented by that of the genital follicles 
in the lower types of that grade.” 


American fournal of Scrence, July.—On the pitch lake of 
Trinidad, by S. If. Peckham. This pitch lake is situated near 
the village of La Brea, on the Gulf of Paria. At first sight it 
appears to be an expanse of still water, frequently interrupted 
hy clumps of trees and shruhs, but on a nearer approach it is 
found to consist of mineral pitch with frequent crevices filled 
with water. The consistence of the surface is such as to bear 
any weight, and it is not slippery nor adhesive. It is about 100 
acres in extent. It occupies a howl-like depression in a trun- 
cated cone on the side of a hill covered with tropical jungles. 
The cone consists of both asphalt and earth. A heavy stream 
of asphalt has overflowed to the sea, forming a barrier reef fora 
considerable distance. Asphalt has also overflowed to the 
south, and the general appearance of the escarpment seems to 
indicate that at some remote period the basin now occupied by 
the lake had been filled some three feet higher than the present 
level, It occupies what appears to be the crater of an old 
voleano, Some diggings have been pushed to forty fect without 
reaching the bottom. There is a steady outfow towards the 
sea through the side of the cone. The Trinidad Bituminous 
Asphalt Company have lately run a tramway from the pier 
through the lake and back, so as to facilitate the removal of the 
material. This tramway in crossing the lake is supported on 


palm-icaves, some of which are 25 feet long, and this plan has 
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answered every purpose. = On some reptiltan remiins from the 
Triassic of Northern California, by John C. Merriam. The 
author gives a description of some of the few Californian Mesozoic 
reptiles. One of these resembles /cA¢hyosaurus, while the other 
is described as Shastusaurus Pacctficus.—\ further contribution 
to our knowledge of the Laurentian, by Frank D. Adams. his 
paper is accompanied by a map of a portion of the edge of the 
Archean protaxis north of the island of Montreal, (Jucbec. 
There are in the district considered at least two distinct sets of 
foliated rocks. One of these represents highly altered and 
extremely ancient sediments, while the other is of igneous 
origin. 


SOCIETIES AND ACADEMIES. 
LonpDon. 


Royal Society, May 16.—‘*On Measuremenis of Small 
Strains in the Testing of Materials and Structures.” By Prof. 
J. A. Ewing, F.R.S. 

The paper describes a new form of ‘‘extensometer,” or 
apparatus for measuring the elastic stretching of bars subjected 
to pull in the testing machine or otherwise. -\t the two ex- 
tremities of the length under test, which is usually eight or ten 
inches, two cross-pieces are attached to the rod by means of a 
pair of diametrically opposed set-screws. Each piece is 
separately free to oscillate about the line joining its screw points, 
since it tonches the rod under test at no other place, but the 
two pieces are caused to engage with each other in such a way 
that when the rod extends the end of one of the pieces becomes 
displaced through a distance which is proportional to the exten- 
sion. The amount of this displacement is measured by means 
of a microscope attached to the other piece. The whole ap- 
paratus is self-contained, and the parts are arranged to have no 
unnecessary constraint. Its indications show the mean cxtension 
taken over the whole section of the rod, and are independent of 
any small amonnt of bending or twisting which the rod may 
undergo as it is stretched. The microscope is furnished with an 
eye-piece micrometer which reads the extension to gytas inch, 
and a calibrating screw is provided for testing and setting the 
micrometer scale. Two forms of the instrument are described, 
one suitable for laboratory use when the specimen under test 
stands vertically, and the other applicable to rods in any position, 
such as the members of bridge or roof frames 77 srt. In the 
laboratory use of the instrument the elastic properties of the 
material are examined by observing the strains under known 
loads ; in the application to structures the object is to determine 
experimentally what the stress on any member is, from ohserva- 
tion of the strain, the modulus of elasticity being assumed. 

The author describes a number of observations made with the 
new extensometer, chiefly on rods of iron and steel. The 
following readings refer to successive loadings of a bar of steel, 
which conforms closely to }looke’s Law, the loads being well with- 
in the primitive elastic limit. They serve to illustrate the sensibility 
of the instrument. The zero of the extensometer was set at 400, 
and the unit of its scale was gaig9 inch. The bar was 14 inch 
in diameter, and the length under test was § inches. 


| : 
i Differences. 


Extenso meter readings. 
loadin | si 32) je | 7 
tons. First Second Third First | Second | Third 
loading. | Joading. | loading. | loading. | loading. | loading. 
| 
° 400 | 400 | 400 
24 gor | 461 | 461 6t 61 61 
& 22 522 22 61 61 61 
ak 583 583 | 583. 61 61 61 
10 645 645 Go) Ge || Ge | 62 
124 707 706 707 62 61 62 
15 769 768 708 62 62 61 
174 83 $29 | $30 61 61 62 
20 $92 Sol Sot 62 62 61 
eee || © die) 400 492 491 491 


400 
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In other cxperiments the rod under examination was allowed 
to become overstrained, that is to say the load was increased 
until the elastic limit was passcd and permanent set was produced. 
In this condition the elastic properties of the rod are materially 


2So0 


Merent trom its properties in the primifive state, On reloading 
the overstrained rod it is found that the proportionality of strain 
t> stress no longer holds goad, even under very light: toads, and 
further that there is ** creeping, or continued extension with the 
lapse cf time, when any load is kept on for a few minutes. 
\zain, on removing load the bar continues to retract for some 
time. These features of the overstrained state are most con- 
sptcuous in tests made directly after the overstrain has taken 
place. They tend to disappear if the bar ir allowed to rest for 
sume days or weeks. This clastic recovery with the lapse of 
time, some features of which have been already noted by 
Barschinger and others, is less rapid in moderately hard steel 
than in jren or mild steel, apparently because the Condition of 
overstrain requires a greater load to produce it. Thus a rod of 
common iron, overstmined so much that the yield-point was 
reached. was found to have made a practically complete recovery 
fits elasticity in five days. On the other hand, in a rod of 
rather hard steel, overstrained by applying a load of 11 tons and 
subsequently tested with loads of S tons only, the recovery was 
stl imperfect after three weeks. The following table shows 
the progress of the recovery by giving the observ ed extensions of 
this red after three intervals, namely ten minutes, one day, and 
Viree weeks, after the overstrain took place. 


One day 
after overstrain. 


Ten minutes 


‘Twenty-one days 
after overstrany. 


after overstram. 


Tad 
t 
. Fatces - i Eatenso- ay, bexten~o- arn 
meter Ditfer- meter ee meter ee 
realpegs. oo Tea igs. “readings. aa 
fo) 200 200 2 
t 2nF bya 286 so 285 $5 
2 37 go 373 M7 ot So 
3 409 a2 403 90 458 $7 
4 565 90 559 90 545 S7 
5 bo2 a7 658 99 632 87 
0) 700 9s a5 100 720 ss 
= Soo 106 $60 102 S10 go 
a7b 110 963 103 goo isle} 


The molecular settlement which is shown by these experiments 
fo be going on for some time after overstrain has taken place, is 
Known to be associated with a rise in the yield-point. Instances 
a Were given by the author in a previous paper (Proc. Aey. 

a Nee Aes, 1SSo). 


ne 39 —" On the Motions of and within Molecules: and 
in the pueethicuice of the Ratio of the Two Specific Tre in 
Gases.” By Dr. G. Johnstone Stoney. FORTS. 

In treating of molecular physies it is found to be convenient to 
widen the meaning of the word motion, se that it may be 
enpleyed in reyurd to any change or event in which cnergy is 
stired, Whether as kinetic energy, or as potential, electrieal, 
chemical, or any other. Tt isan this generalised sense that the 
term is te be understood throughout this paper, 

The an. of the paper is to demonstrate the existence of events 
yong en within the molecules of matter which are so shitygish 
 affeeting its pressure when in the gaseous state, or its tem- 
}erature as medsured by the thermometer, that itis only after 
Mithons of en®einters that any inanfestaten of their having thus 

tenergy by conduction becomes appreciable: while these same 

vtnt» are prenipt and active agents in other operations of nature 
Mrough chemical reactions or by radiation. 

Mo Peular events may be distinguished inte oor external 
e-erts, amt Voor daternal. The external events are the move- 

ets ef the centres of inertia of the nulcewles relatively to one 

r Thy present themselves qiost conspiciously in those 


pereecly protraste Ljotrneys which the molecules of gases 
© Yerwomn their much bnefer cn ounters, iy BE motions are 
ber er eel alleverts an whieh energy can be stored that 
me owe tie or divtinal pole nies, in¢holing rotation of the 


{thers fe any movement of this hind, which, how- 

Teh © yr Paths along with every other relatwe motion of 
per oef te nfalee de. nevements within its: pondenible 
fewer or efit cletrams, changes in the conhguration of ats 
m. alo every other event within the malecule whith ean 
alan yd cnrrgy Phe leetrons are those remarkable 
Oeirgeret ebetneity, lef the ca amount, whe A are 
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ciated in every chemical atom with each capacity that it possesses 
of entering into combination with other atoms. 

It is convenient to distinguish the 1 or internal events, inte 
Ra events between which and the .\ or translational motions of 
the molecules there is ready interchange of energy whenever 
encounters take place: Be events hich are so isolated that no 
such interchange takes place: and Bb events which lie between 
these extremes. In the struggle which takes place during an 
encounter, or in any one of the much longer intervals between 
two encounters, 8 Bh event will part with but very little of any 
excess of energy it may possess by conduction, fe. hy trans- 
ferring energy over to .\ or Ha events. Nevertheless it: may 
sustain an appreciable loss of energy in this way when the mole- 
cule has been buffeted in a sufficient number of encounters. This 
may easily eccur in a time which seems short to us, since, if the 
gas be at atmospheric temperature and pressure, each molecule 
meets with some thousands of millions of encounters every 
second, Meanwhile, during this process, which is slow from 
the molecular standpoint, the Bb events, if they have electrons 
associated with them, may be engaged in a prompt and active 
exchange of energy with the wther by radiation. 

In substances that are appreciably phosphorescent, it is easy 
to detect the presence of these Bb events; and, accerdingly, a 
proof that they exist in this class of bodies is given in the paper. 
Moreover, by comparing the behaviour of different phos- 
phorescent bodies, we learn that the degree of isolation in which 
Bb motions stand varies much from substance to substance, 
Motions of this type. which are so conspicuous in the hodies 
that can be perceived to be phosphorescent, are, of course, not 
confined to that class of bodies. In fact, they appear to be an 
Important part of what is going on in every molecule of matter 
that can emit.a spectrum, a description which probably em- 
braces every molecule. 

since Bb motions are in various degrees isolated from the 
other events that are simultaneously going on in the molecules, 
it follows that in some gases the specific heat as determined by 
experiment will not be a definite quantity, but will partly depend 
on the duration of the experiment by which it is determined— 
fe, upon whether or not there has been time for an interchange 
of energy between the Bb motions and the .\ and Ba events. 
This is likely in some gases to make an appreciable difference 
between determinations of y—the ratio of the two specific heats 

‘deduced trom the observed velocity of sound in the gas (where 
the real experiment lasts only during one semi-vibration of the 
musical note employed), and determinations made by other 
experiments which require seconds, perhaps minutes, to carry 
them through, 

There is reason to believe that it is with these Bb motions that 
the electrons within chemical atoms are chiefly associated, and 
that in most cases it is they which are concerned in luminous 
eflects, whether in Names or when the gas is under the influence 
of electricity, Accordingly in both eases the luminous effects 
may have their origin in events that are ina considerable degree 
isolated from those that directly affect the thermometer ; and 
wherever this is the case, the luminous efiects will be in excess of 
what belongs to the temperature ef the gas as determined by ats 
power of communicating heat hy conduction to bodies upon 
which its molecules impinge. This seems to have been proved 
by Vrof, Lewes of ames (2roccedfagy of the Koyal Society, 
sol, Ivii, p. gog and p. 407), and many phenomena indicate that 
it is also true of all gases which exhibit: spectra of bright lines 
when in that state which has been miscailed incandescent, 

itis specially to be noted that the interpretation usually put 
upen the value of y ina gas has to be profoundly modihed in cons 
sequence of the presence of Bb motions within the molecules, 
and of the degree in which the corresponding Bb motions of 
swarms of molecules are more or less linked together by the 
Interaction that yo mn hetween their associated electrons and— 
the ather. (See Mitzgerald, in the /’rececdiags of the Royal 
Society, vol. vii, p. 302.) 

These examples may serve ty show how a knowledge of the 
presence and activity of Bb motions supplies a clue to interpret: 
ing some of the pheromena of nature; and the extent of 7 
applications may be judged by retlecting that it is electro! 
for the most part associated with Bb motions which appear to 
be pruanly concerned in every chemical réaction and ina 
phenomena of mdiation, 


“On the Velocities of the Tons.” , We C. Dampier 
Whetham. A) continuation of a former ne (Phi Trans. 
Ny, 1803 NV, ye 357) The velocities of certain im 
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during ¢lectrolysis are observed by tracing the formation of the 
precipitates which they give witha trace of a suitable indicator, 
Thus solid agar jelly solutions of barium chloride and of sodium 
chloride containing a little sodium sulphate were set up in contact, 
and a current passed across the junction, The barium ions form 
alittle insoluble barium sulphate as they travel, and so their 
velocity can be measured. The specific ionic velocity under a 
potential gradient of one volt per centimetre can then be caleu- 
lated, the area of cross section of the tube, in which the solutions 
are placed, the mean specific resistance of the solutions, and the 
strength of current being known. The following table gives a 
comparison between the results thus obtained and the numbers 
theoretically deduced by Kohlrausch from the migration con- 
stants and the conductivities of the corresponding aqueous 
solutions :— 


Observed velocity in 
com. per sec. 


Calculated velocity in 
cm, per sec. 


Barium 000037 0°00039 
Caleium 0700029 0°00035 
Silver Be 0'00046 0°00049 
Sulphate group (SO,) 000049 000045 


une 20.—"*On the Occlusion of Oxygen and Ilydrogen 
by Platinum Black.” Part tl. By Dr. Ludwig Mond, F.RS., 
Prof. W. Ramsay, F.R.S..and Dr. John Shields. 

The authors describe some preliminary experiments on the 
occlusion of oxygen and hydrogen by platinum sponge and foil, 
which in general confirm the results obtained by Graham, At 
most only a few volumes of these gases are occluded by the more 
coherent forms of platinum. 

After giving details of what they consider the best method of 
preparation of platinum black, they next describe some experi- 
ments which had for thetr object the determination of the total 
quantity of water retained by platinum black, dried at 100° C., 
and the amount of water which can be removed from platinun 
black at various temperatures in vacuo. As the result of these 
experiments they tind that platmum black «ried at too” retains 
in general 0°5 per cent. of water, and this can only be removed 
in vacuo at a temperature (about 400°) at which the black no 
longer exists as such, but is converted al least partially into 
sponge. At any given temperature the water retained by 
platinum hlack seems to be constant. The density of platinun 
black driedat too C. is 1974, or allowing for the water retained 
by it at this Cemperature, 20°5. 

The amount of oxygen given off by platinum black at vartous 
temperatures was determined. Altogether it contains about 100 
volumes of oxygen; the oxygen begins to come off in quantity at 
about 300° C. in vacuo, and the bulk of it can be extracted at 
yoo’ C., but a red heat is necessary for its complete removal. 
Small quantities of carbon dioxide were also extracted, chiefly 
between 100-200° C. 

In determining the quantity of hydrogen occluded by platinum 
black the authors have carefully distinguished between the 
hydrogen which goes to form water with the oxygen always 
contained in platinum black, and that which is really absorbed 
hy the platinum fer se. Altogether about 310 volumes of 
hydrogen are absorbed per unit volume of platinum black, but 
of this 200 volumes are converted into water, or only 110 volumes 
are really occluded by the platinum. Part of it can be again 
removed at the ordinary temperature in vacuo ; by far the larger 
portion can be extracted at about 250-300° C., but a red heat 
1s necessary for its complete removal. The amount of hydrogen 
absorbed by platinum is very largely influenced by slight traces 
of impurity, prohably grease or other matter which forms a skin 
over (he pladnum, 

Platinum black in vacuo absorbs a certain quantity of 
hydrogen. On increasing the pressure of the hydrogen up to 
about 200-300 min. a further quantity is absorbed, but after this 
pressure is almost without effect. By increasing the pressure 
from one atmosphere up to four and a half atmospheres, only 
one additional volume of hydrogen was absorbed, On placing 
plitinum black charged with oxygen in an atmosphere of 
oxygen, and increasing the pressure to the same extent, cight 
and a half additional volumes were however absorbed. 

Platinum black charged with hydrogen and placed in an 
atmosphere of hydrogen kept approsimately at atmospheric 
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pressure, and platinum black charged with oxygen and confined 
in an atmosphere of oxygen, behave quite differently when 
heated. Tn the former case hydrogen is immediately expelled 
on raising the temperature, whilst in the latter case oxygen is 
steadily absorbed until a temperature of ahout 360 C. (the 
temperature of maximum absorption) is reached, when on 
further heating oxygen begins to come off again. 

Incidentally it was noticed that mercury begins to combine 
with oxygen at 237° C., and that a mixture of platinum black 
and phosphorus pentoxide absorbs oxygen at a high temperature, 
probably with the formation of a phosphate or pyrophosphate. 

In the discussion of the results special reference is made to the 
work of Berliner and Berthelot, and it is pointed out that there 
is not sufficient evidence for the existence of such chemical 
compounds as Ptg,}T, and Ptg,lT,. Moreover, the authors are 


, of opinion that the heats of combination of hydrogen and 


platinum as determined by Berthelot and Favre are valueless. 
and that the heat which they measured is due for the most part 


if not entirely (o the formation of water by the oxygen always 


contained in platinum black. It has yet to be Aroved that the 
absorption of hydrogen by pure platinum black is attended by the 
evolution of heat, and as regards the formation of supposed true 
chemical compounds, solid solutions, or alloys, the authors 
prefer to wait until sufficient data have been accumulated for an 
adequate inquiry before coming to any definite conclusion. 


Royal Microscopical Society, May 15.—E. M. Nelson, 
Vice-President, in the chair.—Messrs, Watson and Sons ex- 
hibited a simple centring underfitting for use with any ordinary 
student's microscope.—The Chairman exhibited a new low- 
lower Jens by Zeiss, and a new photographic lens.—Mr. 
W. C. Bosanquet read a paper on the anatomy of .Vyc¢o- 
therus ovalis.—Mr. G. C. Karop read a paper, by Dr. A. 
Bruce, describing a new microtome for cutting sections.—The 
Chairman announced that the library would be closed from 
August 12 to September 9, and that the next meeting would be 
on October 16. 


Mineralogical Society, [une 18.—Lewisite and Zirkelite, 
two new Brazilian minerals, by Dr. KE. Ifussak, of the 
Geological Survey of Sao Paulo, and Mr. G. T. Prior. 
Lewisite is a new titano-antimonate of calcium and iron, which 
was found with xenoltime, monazite, cinnabar and other minerals 
in the heavy sand obtained by washing the gravel from a_ hill 
slope at the cinnabar mine of Tripuhy, Mina» Geraes, Brazil. It 
is cubic, occurs in small brown translucent octahedra, and has 
the composition 5KO.35b,0,.2TiO,. Zirkelite isa new titano- 
airconate of calcium an iron found in association with the new 
zirconia mineral baddeleyite in the magnetite-pyroxenite 
from Jacupiranga, Sao Vaulo, Brazil, It is cubic, occurs 
in black octahedra, and contains about So per cent. 
of ZrO, and TiO,, The authors describe the physical and 
chemical characters of the two minerals, and also give 
an account of the minerals associated with the Lewisite at 
Tripuhy ; amongst these occurs sparingly a new titano- 
antimonate of iron, the description of which will be completed 
when more material is obtained. 


Paris. 


Academy of Sciences, July $.—M. Marey in the chair.— 
On the physical characteristics of the moon and the interpretation 
of certain surface details revealed by photographs, by MM. 
Leewy and 1’, Puiseux. .\ general discussion of surface charac- 
ters of the moon and their origin, and comparison with certain 
terrestrial features of possibly similar origin, —On the manner in 
which any confused but periodic wave-agitation becomes regular 
in the distance, reducing to asimple wave, by M. J. Boussinesq. 

Action of zinc chloride on resorcinol, by M. Te. Grimaux.— 
Comparison of the work done by muscles in the case of positive 
work with that developed in the corresponding case of negative 


| work, by M. A. Chauveau.—Law of the distribution of mean 


magnetism al the surface of the globe, by General Alexis de 
Tillo. —Volumes of salts in their aqueous solutions, by M. 
Lecoq de Boisbaudran, The author considers all soluble 
substances to belong to a continuous series of which the members 
at the one end may show dilatation on solution, whereas the 
members at the other end may exhibit contraction under similar 
circumstances. Ile illustrates his theory by examples demon- 
strating that the former at low temperatures give contraction also 
on solution, whereas the bodies usually showing contraction on 
solution exhibit dilatation on solution in sufficiently concentrated 


selutions. 
tr yn. 


On diphenylanthrone, by MM. AL Halle: and . 
The researches detailed prove that the substance Cog11,.O0 
CiVh). AR 
co Calle this 
the phthalyl tetrachloride melting at 
Cel \ 
el cr ‘ 
new lymphatic gland in the Eurepean scorpion, by M. 
Kowalewsky. The gland described has already been rd: 
known by J. Muller, who, in 1825, termed it a silivary g gland. 
—(in the laws of friction in’ sliding, by M. Vaul “Pain 
leve, The conclusion is deduced, from the singularities 
developed in the paper. that the empirical laws of friction 
are logically inadmissible (even for ordinary — pressures 
and velocities) so soon as the friction becomes at all noticeable. 
(n the mirage effects and differences of density observed in 
Natterer’s tubes, by M.I. Villard. —On explosive statical and 
dynamical potentials, by M. R. Swyngedauw.—On_ direct 
spectroscepical analysis of minerals and of some fused sults, by 
M.A. de Gramont, Determinations of the solubility, at very 
how temperatures, of some organic compounds in carbon 
disulj hide. by M. Arctowski.  Vitard found the solubility of 
substances to be represented for other solvents than water by 
curves practically of hyperbolic form of which the branches 
respectively directed themselves towards the points of fusion of 
the solvent and of the dissolved substance : he even admitted 
that the solubility would be zero at the point of congelation of the 
solvent, and infinite at the point of fusion or ebulliion of the 
dissolved substance. The author finds. with carbon disulphide, 
that the point of fusion of the solvent appears net to be an 
essential peint on the curve of solubilities; and it is 
otherwise known that the property of dissolving is not an 
exclusive property of the liquid state of matter. —On some 
oxidising ee of ozontsed oxygen and of oxygen in 
sunlight, by M. A. Besson.—Action of nitric oxide on some 
metallic chlorides; ferrous, bismuth, and aluminium chlorides, 
by M. ¥. Thomas. A fine red ens compound has been 
obtained of the formula 5Fe.Cl.NO.  Viy decomposition of this, 
ew by suitably heating anhydrous Fe,Cly in a current of nitric 
enide, yellowish brown FeCl. NO is obtained. A fine yellow 
Insmuth compound and a pale yellow aluminium compound have 
also been obtained, T hey ire very hygroscopic substances, and 
have the composition WiCl, NO and ALC. le respectively. — 
Action of halogens on methyl aleohol, by “MA. Brochete On 
a physical theory of the pereeption of colours, he M. Georges 
Darzens.-On the presence and the ré/e of starch in the em- 
bryonic sac of Cacti and Mesembryanthema, by M. FE. d'llubert. 
The observations favour the view that starch serves to preserve 
the embryonic sac in these plants in that state which characterises 
the ripe and readily fertilised sac.— On the lectonic characters of 
the north-west parl of the Alpes-Maritimes department, by M. 
Leon Bertrand. | An inferior maxillary human bone found in a 
grotto in the Pyrenees, by MM. Louis Roule and Melix Kegnault. 
from the characters of the bone described and other similar 
remains its concluded that: In the time of the great Cave- bears, 
Trance was inhabited by a human race of normal height with a 
flat and powerful lower jaw. 


is diphenylanthrone, CIT, From 


established constitution, 


$8). must have the dissymmetrical formula. Cell 
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Linnean Society, May 29.—Mr. I N. Trebeck in the 
chair, Onlogical notes (continued), hy A. J. North. Note on 
the eorrect habitat of /'ate/la (Srattetiantegs hermadecensis, 
Tilsbry, by T. 1b. Cheeseman. @Cin two new genera and species 
of fohes from Australi, by J. Douglas Ogilby.,— Descriptions of 
NEW Species of Australian Coleoptera, Part Tt., hy Arthur M. 
Fea. ‘This paper comprises descriptions of over one hundred 
pecies, fer the most part referable ta the families Jadro- 
derrrndé, Morddlida, Anthiide, and Corylophide.—Lite- 
leeteries of Australion Coleoptera, Part TL, by WLW. Frog- 


yatt. ~ Deseription of a giant Acacza from the Brunswick River, 
New Sath Wales, by J. 1. Maiden. This Acacia wits col- 
Ieted by Mr. W. Tiauerlen on Tergoggin Mountain and on 


Mullushitiby (reek, Prunswick Kiver, N.S.AV. AS far as 
hnown, Po confined to brushes, as distinguished from open 
foret. Ut attains a height ef r20 fee’ and a diameter of 5 feet ; 
ie ther dormoene of the largest of the genns,  Tts closest altinily 
is with Jf. Aarsata, from which it differs in the structure of the 
flower, seeds, dnd pod, and in other less important particulars, 
The inflorescence is in loose, clongated panicles or racemes, 
with peduncles in clusters. The flowers are few —never more 
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than twenty—with villous petals and sepals, which are spathu- 
Tate and tetramerous. The pod is nearly six lines broad, thin 
and straight. The author proposes the name of -teacéa Bakers 
tor the species. in honour of his colleague, Mr. R. T. Baker. 
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TEBE. JOU TORGIBE TUKOPN, (OVE TUN QV EAU ERY, 

A Text-Book of Zoogeagruphy. By ¥. E. Veddard, 
M.3., F.R.S. Cambridge Natural Science Manuals. 
Pp. viii. and 246. Cambridge : University Press, 1895.) 

‘Va the small limits of 246 duodecimo pages of 

fairly large type, it is searcely possible to do justice 
to such an extensive subject as the geographical dis- 
tribution of animals ; and, beariny in mind the difficulties 
thus imposed upon him, we think the author of the volume 
before us is.on the whole, to be congratulated on the 
manner in which he has completed a very difficult task- 

He has given the student a large amount of very valuable 

information, and this in a pleasantly-written and easily- 

understood form. .\ writer who was not thoroughly at 
home in his subject might hive contented himself with 
merely giving us abstracts of Mr. Watlace’s works, with 
such corrections as are necessary in order to bring them 
up to date. Not so Mr. Beddard, who has introduced 
into his text-book a very large number of facts, chiefly re- 
lating to the lower vertebrates and invertebrates, which 
are not to be found in more pretentious works, and his 
volume will thus be of value to all students. As being 
one of the authors specialities, attention is strongly 
directed to the distribution of earth-worms ; and the re- 
marks concerning the curious relationship between the 
worms of Patazgoaia and those of Australia and New 

Zealand will be found specially interesting. 

The gencral plan of the work is as follows. After de- 
fining locality and station, and pointing out the vari. 
ability in the distributional areas of animals, the author 
takes a number of selected instances, drawn from very 
varied classes, of the distribution of particular groups, 
We have, for eximnle, the range contrasted of such dif- 
ferent animals as rheas, ibexes, gullinaceous birds, eden- 
tates, tortoises, batrachians, scorpions, planarians, and 
earth-worms. Having contrasted the differences pre- 
sented by these groups, Mr. eddard comes to the con- 
sideration of zoslogieal regions ; and here he concludes 
on the whole to adopt those of Messrs. Selater and 
Wallace. “As a mere matter of convenience,” he re- 
marks, “it is immaterial whether we join Europe, Asia, 
and North America into one Holarctic region, or use the 
current terms of Nearctic ind Palearctic for the Old and 
New World divisions of this extensive tract.” 
duc deference, we submit that convenience has nothing 
whatever to do with the matter ; and it is to be regretted 
that the author has not been bolder, and made a elean 
sweep of whit is obsalete in our present system of zoo- 
logical geography. He admits that mammals are, on the 
whole, the most satisfactory group on which to lay the 
foundations of the scheme; and yet he deliberately 
throws away Mr. Blanford’s yery excellent classification, 
m order to adopt one which obviously does net accord 
with the facts. 

A want of boldness is, indeed, in our opinion, one of 
the most serious defects in the work, and we should have 
nich liked to hear the author express, without reserva- 
tion, his real opinions both as regards the so-called 
Antarctica, and also in respee. ta Dr. Baur’s view that 
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the Galapagos Islands are part of a sunken continent. 
We gather that, on the whole, Mr. Beddard appears to 
be indisposed to admit Antarctica in its entirety, but as 
to how much he believes in a southern land connection 
of more limited extent, it is almost impossible to discover. 
In this section of the work, moreover, the author has 
made two glaringly contradictory statements. “Vhus 
whereas on page 116, in treating of the limits of 
the Austrahan region, he remirks that “the boundary 
between it and the Oricntal is sharply marked,” we find 
him on page 105 hesitating whether Ceclebes should not 
be transferred from the former to the latter region. So 
much for sharp boundaries. 

The third chapter deals with the causcs influencing 
distribution ; and here it may be noted that the author 
differs from Dr. C. H. Merriam,! in that he attributes a 
very minor part to the influence of temperature. Not 
improbably. however, the difference of opinion is largely 
due to the different environment of the two workers, the 
effects of this factor being apparently more noticeable in 
the New World than in the Old. Very many interesting 
instanees bearing on the problem of dispersal will be 
found in this chapter. In the fourth chapter, the faunas 
of islands are discussed; while the fifth closes the work 
with a few theoretical considerations. In this chapter 
we find the remarkable suggestion that Marsupials have 
taken their origin in Australia ; a conclusion which, in our 
opinion, has no shadow of justification from the fhets of 
their past history, and which absolutely contra- 
dicted by the author himself. After stating on page 
226, that their “number in Europe may have been 
small,” he speaks of these animals on page 227 as “once 
existing in great variety in Europe and North America,” 
and later on in the same page that the “survivors have 
been pushed in to the furthest corner of the world—the 
sS\ustralian continent, and some of the islands to the 
north.” More hopelessly contradictory statements it 
would be difficult to find. As to the author's conclusions 
that there has been a general migration of the older 
forms from north to south, we are in full accord. 

It is much to be regretted, especially from the point of 
view of elementary students, that the work should be dis- 
figured by several glaring inaccuracies which ought to have 
been corrected in proof. We find, for instance, the genus 
clnurosorex given as exclusively Valiearctic, whereas one 
of the two known species is from .\ssam. On the same 


is 


| page, again, the genus Cupra is likewise given as confined 


With all | to the Palearctic region, whereas, an p- 


a3 


22, the South 
Indian C. Avfocrivs is included in the same genus. 
Should Myr. O. Vhomas ever read the work, he will he 
surprised to learn (p. go) that he has identified the 
African pouched rats of the genus Cricefomys with the 
American //esperomys. On p.g7 we have “ musk-deer ” 


lin place of “musk-ox”; while on p, 100 we find the 


Siberian hippopotamus figuring as Chavrofotamus (the 
name of an Eocene genus of pigs) instead of Chavropsis. 
Again, on p. 103, we have the langurs alluded to under 
the name of Preséyfes, while on p. 108 they appear 
as Semnopithecus. Wy what confusion of ideas the 
name /fyracoden which belongs to an extinct genus of 
rhinoceros-like animals’ is made todo duty for Didetpiys, 
we are at a loss to understand. Carelessness is likewise 
1 See Vad. Geren, Va -., vol. vi. pp. 229-238 (1894). 
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exhibited by the statement, on p. tit. that A’zea is ex- 
‘lusively confined to the Chihan sub-region of South 
America, especially after the author has stated on p. 20 
that Ahead moacrorhinciat occurs in Pernambuco and 
Bahia. 

As likely to mislead the student. we must also call 
attention to the so-called venera siguas and Phylotts 
bain, placed among those characteristic of the Oriental 
region, whereas Pr. Dobson,’ whose views are en- 
dorsed by Mr. Blanford, states that there is no just- 
fication for the separation of the forms thus named 
from the ordinary AA‘nolopfhus. Vf the author has 
reason to doubt the correctness of such generally ac- 
epted views. he should have appended a note to that 
effert. Many other points of this nature might be alluded 
to; but we cannot help regretting that the author has 
ance more resuscitated the myth of the fossil Australian 
clephant. 

While the baok would have been much better had more 
arc been exercised on its Composition and correction, it 
will serve a uscful purpose as a peneral yuide to the 
principles of the scographical distribution of animals, and 
may accordingly be recommended to the student, pro- 
vided he have sufficient knowledge to steer clear of the 
pitfalls. R. LYDEKKER, 


Saat E Wh tl OP MOO MEIKE, 


al Theorcti alund Practical Treatise on the Manufacture 
of Sulphuric Actd and Alkali, with the Collateral 


rin des. Vy George Linge. Ph.D. Urefessor of 
Technical Chemistry at the Federal Polytechnic 
School, Zunch. Second edition, vol. ii. Pp. xi. 


yz). London. Gurney and Jackson, 1895. 
© criticise, in the ordinary sense of the term, such a 
ok book as this, demands an experience as wide as chit 
of the author = aot only in the Jaboratory investigation 
wi) the caposition of the problems of chemical techno- 
ony. bat in the exyencies of daly life ina chemical works, 
This dual experience is possessed by few, and the present 
writer can lay noclaim to iG But the wide acceptance 
of the first cligion of Dr. Lange's book as “Ae work of 
reference on alk di m-mufacture, makes the expression of a 
ya leant oa its value sup ‘ritious, and the reviewer need 
do ttle more thin mike a yeneral comparison between 
tht present volume and its predecessor of fifteen vears ayo. 
Tt amay at be that the book been 
thoroughly broughtup to date. Itis bulkier than the former 


onee said has 
elition te the extent of over 209 pages, thouyh many 
promessss desenbol im detail in the carher work, being 
now obsolete, or netrly so, are here merely referred to ; 
bor thoagh som: of thisincrease t balk arises from lengthy 
deraled arcounts of new pro@esses, yet mostat itis due 
to the mall additions interpolated on almost every page 
of the book. No published work on alkah manufacture 
appear to have eseaped Dr. Lunye, whether in journal 
or patent Iiterature ; and he has not only furnished an 
admurable digest of the progress made in technolaiest 
thouyht and practee since 180, but has throughout 
given references to orizinal sources. 

One change in arrangement commends itself at once: 
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the modes of oceurrence and properties of raw materials 
and products are collected m the first chapter, while 
analydcal methods are similarly gathered together in the 
second. .\ striking feature in the first chapter is th 
amount of space devoted to native soda. Recent explora 
tions have greatly extended our knowledge ‘of the eccur 
rence of this substance. and with sources of supply like 
Owen's Lake in Calitornia, it seems not at all unitkely tha 
ina few years native soda may campete’ on a large scal 
with that manufactured by the Leblane and the ammoni 
Vhe chapter on analytical methods is very 
complete, the chief new feature in it being -the desenptict 
and illustration of Lunge and Marchlewskis gas analysis 
apparatus on p. 113. It seems a pity that those who buy 
and scl alkali should not by this time have reformed the 
chaotic condition of “trade customs” which makes it neces- 
sary still to devote five pages of a work like: this te the 


processes. 


sue 


question of alkalimetric * degrees.” 
In the chapter on the salt-cake prec 
consist chiefly in the greater prominence given to plus- 


ss the changes 


pressure furnaces, of which two forms are figured, and to 
mechanical furnaces. At the date of the first edition, plus- 
pressure furnaces were in hittle more than an experi 
mental stage; but the advantages they present have 
eradually made themselves felt. and their nse has become 
correspondingly more frequent. ‘Vhe early type of the 
Jones mechanical furnace has been omitted from this” 
edition. and mechanical furnaces are represented by the 
later form of the Janes furnace, with fixed stirrers and” 
movable bottom, by the Mactear furnace, and by Larkin's. 
These furnaces are all tally describec 
and tivured, and the discussion of thetr merits anc 
demerits tp eminently fair, The account of the largreaves 
process has been completely rewritten and greatly im 
proved, entirely new drawings of the arrangement of th 
cylinders having been introduced. “That this heautifu 
process should not have further extended, is matter for 
regret: but, as Dr. Lunye justly says, t came too late=4 
has had to succumb to the conipetition of the ammonk 


mechanical roaster. 


soda process, and the consequent necessary subordimatior 
of other considerations to the production, in the Leblane 
process, of strong hydrochloric acid. 

The condensation of bydroebloric acid had reached 
such a stage at the date of publication of the i 
cdition, that we tind but few changes in this one, and . 
two noticeable additions : an account and discussion ai 
Dr. Hurter’s mathematical treatment ef condensation, and 
a description of the Lunge-Relirmann  plate-columns 
Vhe gist of Dr. Hurter’s papers ts, on the whole, "i 
faithfully reproduced ; but there are two errors which a 
likely to cause confusion to the reader unequainted with 


the originals: on p. 308, tines G to to, where the seure 
of the figure 4373 is not obvious, the fact bem that it 
quoted from a third example of Murter’s, in which the ga 
dealt with contains 43°3 per cent. of hydrochloric im 
and on p, 313. where, in converting Dr. Hurter's English 
measures into metric units, 20 cubic feet per second is 
ucken as 20 feet per second, and the resulting: contact 
fiyure is worked out to 324 instead of 3474. The Lunge 
towers are described in the bady of the work, and i 
of their structure, as wellasa summary of results abtaine 
in their actual working at Duisburg, are given in the 
Jaddenda. Vhese figures are certainly remarkable testi- 
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mony to the efficiency of the plate-columns ; whether in | 
all respects they will achieve the results their inventor 
claims for them, it is, perhaps, yet premature to say. 

Vhe chapters on the black ash process, on the mann- 
facture of finished soda, and on caustic, are examples of 
what has been said above as to Ir. Lunge’s care and 
industry ; éxhibiting no striking changes, they are yet 
charged with additional matter, of which no satisfactory 
account can be given, but which will become continually 
evident to those using the book. 

The recovery of sulphur from tank waste is, of course, 
treated at length. ‘Vhe multitude of attempts to solve this 
problem, the repeated failures—chemical or ecanomic— 
of these attempts, the apparent hopelessness of further 
discovery in so well-explored a field, and the tenacity with | 
which the attack has been continued, form one of the j 
most interesting chapters in the history of manufacturing 
chemistry, and the account given here is full and accurate. | 
Though the detailed description of Schaffner and Helbig’s 
process has been omitted from this edition, yet the bulk 
has swelled by some forty pages, an inerease due, of 
course, chietly to the Chance-Claus process, the account 
of which, with its modifications and variations, is one of 
the best written portions of the book. How far this 
beautiful process affords a satisfactory solution of the 
problem of sulphur-recovery, may be gleaned from the fact 
that in 1893 the produce of Chance sulphur in Britain 
was estimated at 35,099 tons. 

An indication of the tendency of chemical manufacture 
to become more scientific, to be guided by principles 
rather than by rule-of-thumb, is found in the increased 
amount of “theory” in the book. Not only have we 
accounts of investigations into the reactions involved in 
the ,various :processes, but also accounts of the thermo- 
chemistry of the Hargreaves process and the black ash 
process, and of Dr. Hurter’s application of mathematics 
to technology, mentioned above. No one will dispute Dr. 
Lunge’s statement that manufacturing conditions are 
complex, and difficult to imitate in laboratory experiments, 
still more to state in a form definite enough for mathe- 
inatical expression : no one will question the justness of 
his warning against proceeding too rashly on lines sug- 
gested by theory alone, or indicated by mathematical 
reasonings on insufficient bases ; but the fact that thermo- 
chemistry and mathematics find a place at all in such a 
work as this, shows that our manufactures are being con. 
ducted with a closer knowledge than formerly of the 
principles—chemical, physical, and mechanical—which 
underlie then, and that we may look forward to a time 
when we shall have as full control over the conditions of 


our operations in the manufactory as we now have in the 
laboratory. 


The Leblanc soda process is regarded, by thase who 
are in any way connected with it, with feelings akin to 
those with which they look an the British Constitution. 
It inspires a certain affectionate respect, from its com- 
ined familiarity and antiquity ; and the contemplation of 
its decay or extinction gives rise to feclings of reyret, 
apart altogether from the pecuniary interests which are 
involved in it. The statistics given hy Dr. Lunge, which 
show a steady increase in the salt used for the ammonia 
process, from 27,000 tons in 1880, to 350,000 in 1895, while 
that used for the Leblanc process has decreased in the 
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same period from 650,000 to 470,000, are not reassuring ; 
but if the older process be daomed to ultimate extinction 
it will at least have a worthy monument and history in the 
successive editions of Dr. Lunge’s book. 

Misprints and slips in such a work are inevitable ; 
there are several, but nearly all such as betray 
themselves at once, and carry their corrections on their 
faces. .A copious index to the volume adds greatly to its 
value fer reference. Jcoslin IDEN: 


PIVSICAL ANALOGUES OF PROTOPLASIALIC 
WOVEMENT. 
Microscopic Foam and Protoplasm. By Otto Bitschli, 
Translated by E. A. Minchin. (London: Black, 1894., 
ROF, BUTSCHLIS work on Microscopic Foams has 
been already discussed in these columns; and 
therefore, in noticing the English translation, a very short 
account of the book itself will suffice. From his long 
series of observations, especially upon the structure of 
the protozoa, the author was led to regard protoplasm 


1 as a substance arranged always in the manner of an 


exceedingly minute honeycomb, containing a second 
substance in its cells. aking this view of the structure 
of protoplasm, and probably stimulated by the experi- 
ments upon capillarity and surface-tension made by his 
colleague Prof. Quincke, he next endeavoured to finda 
substance having an analogous physical structure, and to 
produce in it some of the simpler phenomena of proto- 
plasmic movement. The result was the manufacture of 
the remarkable foams, now so well known in zoological 
lahoratories, in which the walls of the protoplasmic 
honeycomb are represented by thin lamine of olive oil, 
the chambers containing a solution of potassium car- 
bonate and soap. The remarkable resemblance hetween 
the histological structure exhibited by drops of this sub- 
stance, and that of an amoeba, is probably familiar by 
this time to most biologists, as is the resemblance 
between the streaming movements of the two structures, 
and the protrusion and retraction of pseudopodia by each. 

In the work before us, the final investigations upon oil- 
foams are first described. The first eighty pages contain 
a minute description of the manner in which the foams 
are best prepared, and of their behaviour under the 
influence of various agencies. Especially interesting is 
the effect of induction shocks, by which cony ulsive move- 
ments are obtained, and the streaming is frequently 
slowed down or depressed. It ts difficult to avoid com- 
paring the manner in which such a foam-drop flows 
towards a solution of certain substances, such as soap, 
with the simpler phenomena of * chemiotaxic” attraction. 

After a detailed description of the preparation and 
behaviour of oil-foams follows a summary of investiga- 
tions on the structure of protoplasm, as seen in the living 
condition and after various methods of preparation. This 
account deals with the structure of various protozoa, and 
with the cells of many metazoon tissues, especially with 
nerve-cells and fibres ; the object of the whole account 
being to demonstrate the “alveolar” structure of the 
protoplasm in all these cases. This account is illustrated 
hy several plates, which have been admirably re-drawn 
for the English edition of the work, and in addition to 
these a collection of photographs has been prepared 
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Wlustrating the minute structure of orl-drops, and of many 
of the animal cells described. The evidence ef this series 
of photographs is perhaps even more striking than chat 
of the plates: and itis well here to draw special atten- 
tion to them, because the only information given to the 
English reader as to the means of obtaining them Is in a 
where it may be easily overlaoked. 

contains a short history 


note on p. 341, 
The second part of the book 


of the views which have been held concerning the 
structure of protoplasm, from the time of Remiuak’s early 
observations on nerve-fbres until the year (892; this 


is followed by a full exposition of the view fie all 
protoplasm has the foamy structure exhibited by the oil- 
foams already deseribed, and by a discussion of the 
difficulties which attend the explanation of all proto- 
plasmic movement by reference to changes in the surface 
tension of a foamy substance. 

Such is the arrangement of a work containing the 
most remarkable attempt to express protoplasmic move- 
ment in terms of inorganic phenomena which has yet 
been made. That the attempt is not yet successful in a 
number of special ¢ . Prof. Butsehli himself is careful 
to point out; and the neu of explaining in this way 
the formation of tine thread-lke pscudopodia is, as he 
admits, very preat. .\ more serious difficulty, even in 
cases of simple lobose motion, is the difficulty of demon- 
stratiny those currents in the water outside an amiba 
in motion, which should, on the ditfusion-theory, exist. 
These and other pomts are stated by Prof. 
Butschli, so as to inspire the hope that the final scction 
of his book will lead ta the prosecution by himself and 
his pupils, and by others, of further work on the lines he 
Without such investigation, any 
the difficulues would be simply 


Causes 


clearly 


laid down. 
detailed crittism of 
impertinent. 

Mr. Minchin is ta be congratulated on his Cranshation. 
The original German, while always lucid. is often difficult 
to translate, because the author has throughout been in- 
fluenced on the one hand by a desire to be as briet as 
possible, and on the other by aspirit af scientific caution ; 
so that he qualities after statement with 
epithets which make his sentences casy cnough to under- 
into such English as Mr. 


has here 


statement 


stand, but hard to render 
Minchin has generally achieved. 

Ly incorporating the appendix of the orginal edigon in 
the body of the wark, a distinct: advantage has been 
wanting In the German 


yvained ; and a useful feature, 


edition, tsa Very excellent index. 


OUR BOOK SILLE. 
Tathite Prinaples, By VWenry Rutgers Marshall, VW... 
New York and London. Macmillan, (8y5. 


Miko Viavgsiivth has done such good work in the ticld 
of heties th. abowe are glad (oO we ‘come this short and 
Woplied expesition of the principles which he regards 
ae fundamental As we sad oon reviews his more 
te Titeeal treatee. there is good stutl in his work, and at 

hasedon riht lines, We have only space to deal very 
or two points on which we are sall con- 
trained toa ume a amewhat critical atatude. 

Mthoagh the sees that pleasure is the accompaninent 
of the tony ap of curplas “tored energy, and that pain 
are) when the ouriull eds for an overdraught of 
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reve CL ees 
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energy, may well hold good in certain tields of activity, — 
it does not appear to touch seme of the pleasures and 
pains of special sense. That certain groups of sensory 
stimull are pleasurable, and others painful, seems just as 
primary and inexplicable and therefore to be at present 
treated merely descriptively’ as that certain hgbt- 
vibrations give rise to the sensation blue, and others to 
the sensation red. ‘They are primary data of “alge- 
donics.” as the colour-sensations are primary data "a 
colour-vision, 

In the -helpful classification of “ Instinct-feelings,” so- 
called, we think more stress is laid on heredity than the 
facts at present justify. That there is an innate inherited 
potentiality of fear, for example, is unquestionable ; and 
that it is connected with a tendency to tee from a dis- 
advantageous ebject, may be admitted. Bat the dis- 
advantageous nature of the object would seem to be a 
matter of individual experience, aided by the effects of 


what Mr. Tludson terms tradition through parents or 
others. Tt is at least questionable whether the ad- 


vantageous or disadvantageous nature of the object is 
“determined by the experience of untold generations of 
ancestry.” 

Vhe third, and last, point on which we would touch is 
the delimitation of the westhetic eld. That what is judged 
to be westhetic appears to be permanently pleasant in 
revival may be, and in the main is, true enough. But 
that the relative permanence of the pleasure- field can be 
regarded as a sufficient cesthetic differentia, we are not 
prepared to admit. We cannot here discuss the question; 
we hold, however, that just as the pleasures and pains 
of sense on the alyedonic accompaniments of sense- 
experience, so are the distinctively ivsthetic pleasures and 
pains the alyedonie accompaniments of the perception of 
relations, Mr. Marshall's criticisms of the intellectualist 
position if this view of the purely alpedonic accompani- 
ment of activities, which in their cognitive aspect are 
intellectual, may be included under this head! is 
insufficient to carry conviction. 

We have selected ane or two pomts on which Mr. 
Marshall's views do not appear to us to be convincing 5 
but itis partly because he is really worth differing from, 
that we can recommend his work for careful and serious 
consideration. : 


ala clnalysts of cAstrenontical Motion. 
M.D. London: G. Norman and Son, 


Titt. present small volume is a contribution (o the ever: 
increasing mass of psendo-scientific literature, in dealing 
with which a scientific reviewer must always find a 
difficulty. Ths first impulse is to ignore such a book 
altogether, but there are objections to such a course. 
To preserve strict silence might. in the tirst place, lead 
the author, and these who blindly trust his cue nee 
to claim that his work was of real scientific v: ee since 
it had been tacitly aceepted by che scientific wortd, or, 
atleast, that his theory could not be confronted by any 
fatal a prrord objections. Further, a book of this kind 
is Hable to lead astray the untrained minds of chance 
readers, and one's duty to the public requires that some 
effort should be made to prevent the waste of time and 
Inency over an ignorant and worthless book. 

Dr. Pratt's obyect in publishing the book is to Rive a 
sinpler expression toe the views devclope din his carlier 
work, © Principia Novi Astronomica’ see NVEURE, 
May 07, t8yg. Tle may hase found chat students necded, 
additional cxplanadoens, or that another advertisement 
was necessary to assist the sale of the earlier work, If 
the course were prompted by the tirst suggestion, one 
cannot say that the author has been altogether succe ‘ssful, 
for his theory remains qquite asobseure and unsatistactory 
as when first presented. “Che distinguishing feature of 
this theary requires our awn sun to revalve round i) 
stn, Which in turn revolves reund a“ polar” 


By Tlenry Pratt 
1895. 
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sun, which finally has its centre of motion in a “central” 
sun. “ Yhe evidence of the existence of the central, 
polar, and equatorial suns is found in certain observed 
phenomena, hitherto attributed to other causes, but which 
are in reality due to their presence and influence.” 
Besides the simple enumeration of these phenomena, it 
is in vain to look for any direct proof of this statement. 
Vhe author's method of removing objections to his theory, 
one of the principal objects of this book, is, however 
complicated in detail, extremely simple in principle. It 
practically consists in calling a motion, or an absence of 
motion, when it does not fit in and support his theory, 
apparent, and when such motion can be explained, or 
Dr. Pratt considers is explained, vea/. Such juggling with 
phenomena resulting from a combination of revolution 
and rotation, naturally presents no difficulty to a man 
who cannot see that a body revolving in an orbit, and 
always presenting the same face to the centre of the 
orbit, rotates once in the period of revolution. But others, 
taught in a different and more rigorous school, have great 
difficulty in apprehending the authors meaning, and fail 
altogether to appreciate the arguments by which he seeks 
to support the successive parts of his theoretical system. 

Neither does Dr, Pratt understand the argumeuats, nor, 
as far as we can see, admit the facts, by which the 
gravitational theory is supported. In the third chapter, 
the author, in criticising our current ideas of planetary 
motion, discloses the awkward fact, that he has not the 
slightest acquaintance with Kepler's laws. Ile has not 
taken the trouble to master the first principles of the 
system he would overthrow, but seems to think himself 
qualified by inspiration to offer another. His inspira- 
tion, we fear, is due to a disordered and ill-regulated 
imayination. 


MIE PTIEIES INO! Fi eIS IEIOVOIL OK 


The Editor does not hold himself responsible for opinions ex- 
pressed by hts correspondents. Netther can he undertake 
fo return, or to correspond with the writers of, rejected 
manuscripts Intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications.] 


The Physical Properties of Argon. 


Titk following measurements may be of interest in connection 
with the chemical position of argon. The gas was prepared 
from atmospheric air with the aid of oxygen and alkali only. 

Weighings ato C. upon a large scale (two litres}, and with 
the apparatus formerly employed for other gases. give as the 
density of argon (O, = 16) 

19°949, 
a number intalmost exact agreement with that obtained by Prof. 
Kamsay. working upon a relatively small scale and with gas 
derived by magnesium (Kayleigh and Kamsay, “27. 7ravs., 
1895). 

In spite of its greater density, the refraction (« — 1) of argon is 
only ‘961 of that of air; so that if we take for air under standard 
conditions ~z = 1°0002923, then for argen 

#& = 17000281. 


Terling Vlace, July 20. RAv ited. 


The Teaching University for London. 


twas absent from the country during the University of 
Tendon Election: but 1 may be permitted to make a few re- 
marks on Sir Joho Lubbock’s letter in the last number of 
NATURE, 

Tam afraid he has hardly weighed the very serious conse- 
quences of the action he has taken. They will have to be met 
as best we may. What 1 now desire to consider is some of the 
grounds on which he has attempted to defend it. These them- 
selves afford matter for sufficiently grave reflection, 

(1.) Sir John states in his letter to Prof. Rucker: “17 am not 
ashing that any privilege which they do not at present possess 
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should he conferred on my constitnents, but only supporting 
what is now their legal right... . This right I know they 
highly value.” ‘This is a most extraordinary statement. What 
Convocation undoubtedly possesses is the right of veto on any 
fundamental change in the constitution of the University. — It 
has been exercised in the past to some effect when Convocation 
summarily rejected the recommendations of the first of the re- 
cent Commissions. 1t might have been exercised when Convo- 
cation assented to the admission of women to the University. 
gut it has never hitherto been exercised except by the personal 
vote of members attending Convocation who have had the oppor- 
tunity of hearing in adequate debate the arguments for and 
against the proposal at issue. What Sir John proposes now 1s 
something widely different ; a referenduut, in fact, in which the 
decision of Convocation is to be signified ‘tas at a Senatorial 
election,” ¢e. by voting papers. In my judgment such a prece- 
dent, if once established, would utterly destroy the prestige and 
authority of the ineetings of Convocation as at present conshi- 
tuted. To this point 1 will return presently. ut at any rate I 
think it will be admitted by all who know anything of the practical 
working of this body that Sir John’s proposal is a pretty revo- 
lutionary change. JTow then are we to reconcile it with his 
language which | have quoted above. 

Qi.) But Sir John’s action becomes still more extraordinary in 
the light of the actual recent proceedings of Convocation itself. 
To read his letter it might be thought that we were smarting 
under a sense of injury and injustice, and that Sir John, as in 
duty bound, had come chivalrously to the rescue of our oppressed 
body. Far from this being the fact, 1 think, that in plain 
language Sir John has given Convocation the severest slap in 
the face it has ever received. 

After the report of the first Commission was dead and buried, 
the second came up in due course for consideration by Convoca- 
lion, and for the past two years its mind has been occupied with 
little else. The report might have succumbed to the veto like 
its predecessor, but it did not. I need not recapitulate all that 
has happened. It is enough to say that though Convocation 
approached the conelusions of the Commission with a certain 
timidity or, at any rate, reserve, their substantial acceptance after 
each successive debate steadily gained ground. 

Finally at the meeting on January 22 of the present year the 
following resolution was earned ;— 

‘That Convocaticn, while desiring to express generally its 
approval of the proposals contained in the Report of the Koyal 
Commission, is of opinion that power ought to be given to the 
Statutory Commission to vary the details of the scheme, and 
that it ought to be made an instruction to the Commissioners, 
before framing the statutes and regulations, to confer with duly 
accredited representatives of the Senate and ef Convocation, as 
1o the modifications which may be desirable.” 

Now whatever be the opinion of different sections of Con- 
vocation on the general merits of the question, I think that we 
are all agreed as to the latter part of the resolution, Convaca- 
tion regards the Report as a possible basis for reconstruction, but 
declines to pledge itself to all the details. But it is most im- 
portant to observe, and it was most clearly pointed out in the 
debate, that in adopting this resolution Convocation walied tty 
right of veto. In other words it dropped its possible sav 
possumus and looked to negotiation to attain what it wanted. | 

This resolution was followed by a further one, which was its 
necessary executive corollary. T may be permitted to extract 
the whole from the minutes. as it is significant to observe that it 
was moved and seconded by a representative of vither side. 

*©On the motion of $. P. Thompson, 1).Sc., B..A.. seconded 
by T. B. Napier, 1-1..D. Resolved : , : 

* (1) That a Special Committee of nine members, including the 
Chairman of Convocation, be nominated to prepare for presenta- 
tion to the Statutory Commission, when appointed, a memo- 
randum of points in the Scheme of the Royal Commission in 
which mrodification is desirable, and with power to confer with 
such said Statutery Commission, and with any Committee of the 
Senate. 

“ (2) That this Spectal Committee consist of the following 
Members: ‘Yhe Chairman of Convocation, Dr. Allchin, Mr. 
Bompas. Mr. Stanley Boyd, Dr. Cave, Mr. Cozens-Tardy, Mr. 
Thiselton-Dyer, Dr. Napier, Dr. 5. 1. Thompson.” 

Now | put it te Sir John, who, though 1 am glad to say net “*an 
old,” as certainly an experienced ** parliamentary hand,” whether 
the action he has taken is exactly courteous to Convocation in 
general or to its formally constituted Committee in particular. 
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What Sir John practically says to us ts this: ‘ You may do as you 
like, but 1] am taking the management of this business into my 
own hands.” Now. we are undoubtedly proud of having a 
representative in Parliament; but | am very doubtful whether 
Convocation is prepared to accept that representative as its master, 

The resolution of January 22, as it happened. owing to the 
prolongation of the debate, was not carried by a large majority. 
The question was therefore brought up again on May 14, and 
reathrmed by more than two to one. 

The present position then is this: Convocation has accepted 
the Report of the Commission in principle : awaits the appoint- 
ment of the Statutory Commission: and has delegated to a 
Committee of men representative of various views the duty of 
conferring with it. This Committee, which has already held a 
preliminary meeting, can be in touch at any time with Conyoca- 
tion, and it is difficult to see what better machinery Convocation 
could provide to bring about the result which all reasonable men 
desire. And all this, Sir John, who is not a member of Convo- 
catiun, and who has net apparently taken the trouble to acquaint 
himself with its proceedings, calmly sets aside for a new-fangled 
and unheard-of plan of his own, 

(iii.) Sir John, in what I suppose 1 may call his defence, says 
“ the University is the only body whose constitution it is proposed 
to change.” T do not know, | am sure, how he arrives at this. 
But we, who have had to consider the point, have been advised 
very differently. It has been pointed out to us by very high 
leval authenty, that some at least of the bodies which it is 
desirable to bring into closer co-operation with the University may 
be impeded by disabling enactments. And one of the strongest 
arguments brought before us in favour of a Statutory Commission 
was the fact that it is a legislative solvent, and conld, subject of 
course to the approval of Varliament, remove any legislative 
impediment which stood in the way of its ordinances, 

(iv.) What IT have stated above is suflicient, t hope. to show 
that Sir John’s interference really amounts to a grave invasion 
of the privileges of Convocation, and 1 am utterly at a loss to see 
Ly what considerations itcan be justified. The principle of a 
referen tum which it is proposed to force upon us, is one which 
can only he accepted after the must serious examination, 

Let us consider what it involves. AL present, on any question 
of moment, Convocation only proceeds to a decision after a 
prolonged debate. .And T venture to say that in ability, and 
certainly in earnestness, the debates in Burlington Gardens will 
compare not unfavourably with those at Westminster. The 
divisions, it may be inferred, are the outcome of reasoned con- 
viction. A referendum isa very different matter. 1t is only 
theoretically applicable when the issne is of the sharpest, and 
can be stated on the most explicit terms. For anything short of 
this it would he necessary to organise for and against any proposal 
x costly machinery in order to put before each voter a reasoned 
statement on one side or the other. But the Statntory Com- 
mission, from the nature of things, will have to deal with matters 
of the most delicate compromise, affecting, as T have shown, 
other institutions besides the University. To subject these to 
the accidents of a referendum, is, 1 venture to say, one of the 
ma Idest political expedients ever proposed. 

T cannot refrain from acing one mere remark. T deeply 
reyret that Sir John, in addressing the Vresident: and other 
kellows of the Royal Society, thought it worth while to point 
out to Uiem that same of them were not his constituents, There 
ware many students of practical politics whe find it difficult to 
justify the existence of University Members at all, 1 take it 
that the only defenee that cin be made for them is that they are 
mcthing more than the mandatories of merely local interests, 

has may exist, say, ina borough. They stand in Parliament, 
they bave any claim to be there at all, as the repre- 
ntvuives af those interests remote fram party which ennoble 
. cyroify the hfe of a nation. Universities may select and 
mtorr h Members, Bat that duty performed, theirs begins, 
Ht wr Joon really seriously thinks that its inappropriate that a 
yoef bellows of the Royal Society should address the 
Meteler forthe Universityef London ona matter of supreme 
Poche arterct, then 1 can only say with the deepest regret that 
| bey ta 
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with the scheme of the report hereinbefore referred to, but subject 
to any modifications which may appear to them expedient after 
considering any representations made to them by the Senate or 
Convocation of the University of London, or by any other body 
or persons affected.” It will be seen (i.) that it practically 
accepts the procedure of Convocation and (ii.) gives a docus 
stand to other bodies beside the University which may be 


affected.-W. T. T. D. 


SIR JOHN LUBBOCK seems to have a mistaken conception of 
the nature of the right of veto possessed by the Convocation of 
the University of London, The Charter of that University 
provides that Convocation shall have *‘the power of accepting 
any new or supplemental Charter forthe University or consenting 
to the surrender of this our Charter.” But) snch provisions 
cannot limit the action of Varliament. The provision is similar 
to the reference to Convecation at both Oxford and Cambridge 
of new stauites and of all alterations in old statutes proposed by 
the Conncil of the University. Our statutes take the place of 
the Charter of the University of London in many respects. 

When Parliament has overhauled the Universities of 
Oxford and Cambridge by means of a Royal Commission, it 
has never oecurred to any one that it would be proper to refer 
the statutes proposed by such Commission to the Convocation 
of Oxford or Cambridge. Sir John Lubboek’s proposal to do 
what is parallel to this in the case of the University of London 
isa new departure. Whether he is aware of the customary pro- 
cedure in dealing with universities, and thinks it objectionable, 
or whether he supposes that the plan he suggests is according to 
precedent, or, again, whether he is merely anxious to claim for 
his constituents an exceptional privilege by demanding which he 
will be giving effect to their wishes and justifying their selection 
of him as Parliamentary representative, does not appear. 

For my own part, though not a graduate of the University of 
London, Thave been most closely associated with its work and 
organisation— as professor in University College and as examiner 
in the University during twenty years. My conviction is that 
there is a large body of graduates, members of Convocation, — 
who do not at all approve of Sir John's too flattering claim op 
their behalf; they do not desire that the Convocation of London 
should be given exceptional powers possessed by no other hody 
of University graduates in this or any country. “They are deeply: 
concerned for the progress and development of the University” 
of .ondon in its true character of the University in the greatest 
city in the greatest empire of the world, And they are prepared” 
to forego the gratification of personal vanity offered by Sir John — 
Lubbock, in order that an executive Commission may carry out 
without delay the important development of the University pro- 
posed by the Gresham Commission. These proposals have been 
already approved of by a majority of voters in meetings of Con-— 
vocation at which they were considered and disenssed ; the 
plan of again submitting the matter to Convecation after a 
Statutory Commission has embodied the Gresham) Commis- 
sioners’ proposals in detailed enactinents, ts one which can have 
no other object than that of defeating: or, at any rate, delaying, 
the whole scheme. 

Sir John Lubbock has adopted, and made himself the 
leader of this extraordinary and fantastic policy, LU secms 
to me that he has by his acuion shown an unfavourable estimate 
of the intelligence of his constituents, and that the time may 
come when the Convocation of the University of London vill 
require from its representative active co-operation in the task of 
organising the University, and single-minded devotion to the ie 
terests of science, learning, and education, together with attention 
to those interests in’ Parliament, in place of the empty thaittery 
of an impossible proposal to confer on Convecation powe 
rendering the customary Parliamentary control of the University 
Impassible. BL RAY LAN KESTER. 

July 20. 


Writtord entering into the vexed question of the Gresham 
scheme, will you atlaw me (a expla, ina few words, i 
grounds on which se many of Sir John Lubhock’s old frends 
and supporters join issue with him’ entirely on the attitude he 
has aken up in his letter to Dr, Foster. 

We object to the proposed refi readin to the zraduates, and 1 
the mode in which he suggests that it should he exercised, 

First. aste the mode. Tf Sir Juha Larbhock insists on the 
maintenance of the nght af veto according to the Charter, i. 
should clearly be exercised in the ouly method provided hy th 
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‘Charter, that is, by Convocation assembled in a regular way. , 
The constituency may he, as Sir John states, an exceptionally ' 
-educated and intelligent one; but.a very large proportion of the | 
graduates have never studied the question of reorganisation, 
and are ignorant of its complications and dithculties. We have 
already had painful experience of how the votes of these 
graduates may be influenced by inaccurate or misleading state- 
ments in circulars issued through the post on the eve of an 
election by the party who are hostile to the Gresham scheme. 
If made in debate in Convocation, these statements could at 
once be corrected. 

But, secondly, we object to the referendum in itself. Con- 
vocation has already, twice, deliberately, knowing what it was 
about, waived the right of final veto by agrecing to the appoint- 
ment of a Sfafefory Commission. It maintains its full nght of 
presenting its views to this Commission, when appointed, and of 
protesting against any provision that may interfere with its 
rights and privileges ; and, furthermore, of influencing Parlia- 
ment against it through its Member, or through any graduate 
who may have a seat in the Tlouse of Commons, or through its 
Chancellor, who sits in the Ilouse of Lords, should any such 
provision still be retained when the Bill is presented to Parlia- 
ment. Any further right than this Convocation does not claim. 

For my own part, should the position assumed by Sir John | 
Lubbock be maintained by larliament, it seems to me that we 
must abandon all hope of bringing our University into a line 
with the requirements of the age. ALFRED W. BENNETT. 


The Earliest Magnetic Meridians. 


In reply to Prof. L. A. Bauer's letter in NATURE of July 15S, 
p- 269, 1 may remark that I possess two of Churehman’s Mag- 
netic Atlases. The first of these 1 now believe was published in 
1790, and to be that deseribed in his tract. ** An Explanation of 
the Magnetic .\tlas, Philadelphia, 1790.° The lines on this 
echarl are magnetic meridians only. as fully defined in Churehman’s 
text, and largely based upon Cook's ohservations of the variation. 
It is evident that Churchman depended largely on observation, 
as he discussed the question of the effects of a ship's iron in 
altering the value of the variation when observed on board ship. 
The second atlas, which is dated July 1, 1S00, has isogonic 
lines for each degree of variation with magnetic meridians super- 
posed, similar to Yeates’ Chart of 1819, which I also possess. 
fastly, [ would observe, that Yeates mentions the charts of 
Halley. Bellin, and Mountaine, and Dodson in 1794, but makes 
no reference to Churchman, who presented a copy of his work to 
the Royal Society in January 1791. It is possible, therefore, 
that Yeates constructed his chart in ignorance of Churchman’s 
work, but the latter certainly was the first of the two to construct 
magnetic meridians. Errrick W. CrrEAK, 
London, July 20. 


Variegation in Flowers and Fruits. 


REFERRING to a letter by Mr. Newnham Browne, in NATURE 
of July 11, describing a parti-coloured rose, it may be of interest 
to statu that a somewhat similar occurrence in the case of an 
apple is recorded by Mr. Darwin in his ‘t \nimals and Plants 
under Domestication” (vol. i. pp. 392-3). The reference is to 
aspecimen which |] brought from Canada, and of which 1} sent 
him a careful drawing. In this specimen it appeared as if a 
smooth-skinned bright green apple had been cut in half and 
joined to a rough brown pomme-gris. The line of junction was 
perfectly sharp, but not quite symmetrical, the brown portion 
extending over the whole of the bud, while the green just included | 
the stalk. I was told that similar instanees sometimes were 
found on the tree from which it was gathered. 


EelD le ASROGENI:. 
Stokesay Viearage, Craven Arms, July 12. 
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Science Scholarships at Cambridge. 


_ THover the arrangements for the competitions for Science 
Scholarships at Cambridge, as described in Natyre of July 
1S, are in many respects eminently satisfactory, yet from the 
point of view of the candidates they leave something to be 
desired. 

Tn the first place, they are unduly favourable to those whose 
nineteenth birthdays will fall carly in 1896, and correspondingly 
unfavourable to those who are six or eight months younger. 
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They will compel these younger candidates not only to compete 
at a marked disadvantage in the matter of age, but also after a 
shorter period of reading in science; unless, indeed, they have 
sacrificed an important part of their general education by com- 
meneing specialised study at an undesirably early age. Secondly, 
they are caleulated to throw out altogether any candidates who 
may, through iiness or other causes, be unable to compete 
during the very limited period covered by the examinations as at 
present arranged. 

Similar difficulties are avoided in the case of the .\imy 
examinations by holding them twice yearly, at intervals of about 
stx months. In the present case, sufficient equality could be 
secured hy a fairly strong group of colleges holding their examina- 
tions a little later—for example, in April or May. 

If it be feared that only the inferior candidates would be left 
to compete at this later examination, we would point out that, on 
the contrary, there would be less chanee of this happening if our 
suggestion be adopted than under the present scheme. In April 
or May the older of the previously unsuccessful candidates would 
be excluded, and only the younger and, presumably, better 
candidates would remain. On the other hand, the later examina- 
tion would have attractions for the ablest of those still younger 
eandidates, who will not, under the present system. come into 
the field until the autumn of 1896, W), A. SHENSTONE. 

Clifton College, July 23. ID), IRS THOKEIe 


SER JOVEN HCUEOGIE AMID WHEE WIE MOIEI OV 
NTA FEUS SIEM IOVS ALOLMIDION. 
~HE feelings of “surprise and regret” which we said 
had been aroused by Sir John Lubbock’s election 
address, will not be diminished by the perusal of the 
reply to which, at his request, we gave publicity in our 
last issue. Rather the surprise will turn to amazement, 
that he should deem that to be a reply which evades 
every material issue, and appears to be written in ignor- 
ance or forgetfulness of all that has taken place. And 
the regret will be enhanced when it is observed that his 
language now makes plain what could only be inferred 
from his address, namely, that he has never grasped the 
distinction between a Charter granted by the preroyative 
of the Crown, and a seheme framed under the authority 
of the Legislature. 

Yet Sir John Lubbock has for many years taken an 
active, and even a prominent, part in publie affairs ; has 
for many years occupied a seat in Parliament; has in 
the course of hus lifetime seen almost every university 
in the three kingdoms reformed by the machinery of 
Statutory Commissions ; and has, if we are not mistaken, 
himself sat on a Commission entrusted by the Legis- 
lature with the duty of remodelling the constitution of 
the great public schools, which, next to the universities, 
are the most important educational institutions of the 
country. ‘That he should be unaware of the distinetion, 
or have forgotten it, seems incredible ; but his language 
and his reasoning seem to leave no doubt on the point. 
“iam glad,” he says, “to observe that the only point 
objected to is the reference of any new Charter to Con- 
vocation, In this, however, 1 am not asking that any 
privilege which they do not at present possess should be 
conferred on my constituents, but only supporting what js 
now their Jegal right.” 

What then, we are forced to ask, is Sir John’s idea of 
a Statutory Commission? Does it need an Act of 
Parliament to authorise a body of persons to formulate 
proposals affecting a public corporation or institution, 
which, when framed, may be accepted or rejected at the 
pleasure of those whom they affect? Or does he 
suppose that it needs an Act of Parliament to enable 
the Crown to coneur with bodies which the Charter of 
the Crown has called into existence, in effecting a 
modification of the franchise which they enjoy? An Act 
of Parliament, we had thought. was an <Act of the 
Severcign Legislature, which changed the “legal rights” 
as they previously existed ; and we had never heard that 
Parliament added ta its necessary labours the supertiuous 


task of passing Statutes to enable people to do what they 
had already the “legal right ~ of doing. 

If this is Sir John Lubbock’s view of a Statutory 
Cammission. it was not the view taken by the late Royal 
Commission, to whose Report he indeed refers. but whose 
Report, we are compelled to believe, he has never read. 
For, in words too clear for misunderstanding, they have 
expressly recommended that the proposed change should 
be effected, * zo/ by Charter, but by legislauve authority.” 7 
1s it possible to suppose that in the discussions which have 
taken place in the Senate on the subject of the Report, 
the distinction so clearly pointed out has never been 
noticed or commented an in that august assembly, 
though presided over by the highest legal authority im the 
realm? Or if as we must needs assume the distinetion 
did not pass unnoticed, was Sir John slumbering in his 
chair : and when he concurred in voting the resalution, 
by which the Senate accepted generally the recommend- 
ations of the Commissioners, including this vital one, was 
he not aware of the meaning of his act? Every assump- 
tion we make seems incredible ; yet it looks as if, 
notwithstanding, some or one of them must be true, 

The authors of the protest addressed to Sir John 
Lubbock say truly that it would) be “ without precedent ” 
to confer on Convocation the right to “supervise the 
Acts of a Commission entrusted with the reorganisation 
of the University of which Convocation itself is a part.” 
Lut when we ask ourselves how this right is to be ex- 
ercised, the matter becomes not only unprecedented, but 
almost inconceivable. 1s the ratification or veto of Con- 
vocation to be exercised directly on the Acts of the 
Statutory Commission, so as to be interposed between 
such Acts and the “approval of Parliament in the usual 
way,’ and so as to exclude Parliament from the power 
of considering any proposals of its awn Commissioners 
not so ratified ? Oris it to stand in leu of the ratification 
of Parliament, so as to transfer the power of Parhament 
to the individual graduates? Or is the ratification of 
Parliament to be viven only subjert to the power of the 
graduates to disallow the Act vf the Legislature 2 Or 1s, 
perhaps, the ratification and veto to be exercised by the 
more compendious method of entrusting the Member for 
the University with a power to overrule the decision of 
Parliament and its Commissioners 2? We shall look with 
interest at the particular form given to the clause which 
Sir John Lubbock proposes to introduce into the Bull. 

But yct, for one so careful of the “legal right,” one or 
two strange things are to be observed as to his proposal. 
Convocation, as we all know, has already, like the Senate, 
aceepted the recommendations of the Commission, and, 
hke the Senate, claims to represent its views before the 
Statutory Commission, when appointed, Convocation 
has passed this resolution in the exercise of ity “legal 
nyht.” and in the legal mode, that is, in the mode pre- 
scribed by the Charter on which alone its rights depend.* 
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Js it not a little strange, then, that this new power of rati- 
fication or veto, which is not an “existing legal mght”? at 
all. is to be exercised, not in the manner in which the 
acceptance of a new Charter is by the express language of 
the existing Charter to be exercised, but in a mode in 
which that very right, on the analogy of which the claim 
is based, cannot be exercised. But truly the argument is 
all of a piece: and the result is, that the individual 
graduate is to have a larger, and a more irresponsible, 
powcr in controlling the Acts of the Legislature, than he 
has in controlling the Acts of the Crown alone, acting on 
the instance of the Senate. 

For, and this is the other strange thing, what in the 
view of this champion of “legal rights “1s to become of 
the legal rights of the Senate? The Senate ip the sale 
administrative governing body of the University, It is 
the Senate which must necessarily have the most intimate 
knowledge of the working of the system which it ad- 
ministers, and of the needs of the University for the con- 
duct and reputation of which it is responsible. It is the 
Senate which would alone apply to the Crown for that 
new Charter which Convocation has the power of 
accepting or rejecting, and without whose application no 
such Charter would ever come under discussion. Surely 
it would be logical, or at least consistent in its iNogicality, 
to require that the acts of the Statutory Commission 
should also be submitted to the approval of the Senate. 
and “let it be added’ that the individual members of the 
Senate should record their opinion by means of voting 
papers. Oris it indeed only the “legal rights” of “con- 
stituents” that are to be, net indeed preserved, but 
extended by the creation of a new and exorbitant 
precedent ? 


POST:GREN DONTE SEC DUNT KGS TANS Gig 
AT CAMBRIDGE, 
li HE Senate of the University of Cambridge have now 
approved new statutes for submission to Her 
Majesty in Council, conferring on the University the 
power of admitting to the degree of Bachelor of Arts, or 
Gachelor of Law, tadvanced students ” who have resided 
six terms, and have fulfilled certain requirements to be 
prescribed by ordinance from titne to ume. 

The regulations which will become ordinances when 
the statutes are confirmed have been published, and run 
as follows .\ few notes are added in square brackets by 
way of explanation. 


REGULATIONS FOR Catrses or ADVANCED STUY AND 
REESE VROIL 


(A) ohdmisston as Adzanced Students ef Perms whe are not 
already Members of the University, 

(1) Applications for admission as adsanecd students shall be 
made to the Kepistrary. 

No person shall be admitted as an advanced student who has 
not athiined the ape of twenty-one years, 

(2) Fach application shalt be accompanied hy 

G.) a diploma or other certificate ef graduation at a University 
[British or foreign] : 

(i) a statement as te the course or courses af (a) advanced 
study or (A) research which the appheant desires to pursue, tos 
gether with such cvitenee of qualification, atuuoments, and 
previous study as he may be able to subinit : 

(ii) a certificate or declaration that the applicant has attained 
the age of twenty one years. 

(3) a exceptional cases persons who do not present a diplonta 
areceriheate of graduation [at another University] may be ad- 
notted as advanced students, provided they give such evidence 
of special qualitieation as may be approved: hy the Degree Com: 
nities of the Specul Board of Studies with whieh the poyposed 
course of advanced study an research iy most nearly connected, 

(4) \poplications shall, in general, be submitted not Tater than 
the first day oof Getober an the academic year in whieh the 
apphetnt proposes te hegin his course, Bat the authorities 
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specified in Kegulation 5 shall have power to consider applica- 
tions submitted at other times. 

5) The Registrary shall forthwith communicate each applica- 
tion to the Chairman of the Special Board of Studies with which 


the proposed course of advanced study or research appears to be | 


most nearly connected, 

-\pplications for admission to courses of advanced study shall 
be considered and decided upon by the Chairman of the Special 
Board. 

Applications for admission to courses of research, and excep- 
tional applieations under Regulation 3, shall be considered and 
decided upon by the Degree Committee of the Special Board. 

(6) The application shall not be granted unless it shall appear 

(i.) that the course or courses of advanced study or research 
ean conveniently be pursned within the University : and 

(ii.) that the applicant has produced adequate evidence that he 
is qualified to enter upon the proposed course or courses. 

(7) When the application has been decided, the Chairman 
shall inform the Registrary of the decision ; and the Registrary 
shall inform the applicant. 

(8) Before a person is admitted as an advanced student, he 
shall become a member of a College or Hostel, or a non- 
eollegiate student [for this admission he must present satis- 
factory testimonials of character and attainments]. Fle shall 
not be allowed to count any term before that in which he has 
matriculated [by signing the matriculation book of the Uni- 
versity, and paying a fee of £5: there is no ‘‘ matriculation 
examination]. unless he has satished the Couneil of the Senate 
that his matriculation had been deferred for grave and suthcient 
cause. 

(B) Courses of Advanced Study. 

(9) An advanced student, who has kept two terms by resid- 
ence, may in his third term of residence or in any subsequent 
term hecome a candidate for any of such Tripos examinations 
or parts of Tripos examinations as shall have been opened to 
advanced students under the provisions hereinafter eontained. 

The name of every such candidate shall he sent to the Regis- 
trary by the Prielector of his College or [Tostel, or by the Censor 
of non-collegiate students, as the case may be, at the same 
time and in the same manner as the names of other candidates : 
but a mark shall be added to his name showing that he is an 
advanced student. 

(10) Tt shall be the duty of each Special Board of Studies from 
time to time to consider whether the Tripos examination or a 
part only of the Tripos examination with which that Board is 
connected shall be open to advanced students, and also what 
standard in the examination must be attained by an advanced 


student in order that his name may be included in the list men- | 


tioned in the next Regulation: and their recommendation after 
approval by the General Board of Studies shall be submitted for 
adoption by Grace of the Senate. 

In cases where two or more Special Loards are connected 
with a Tripos examination, the duty prescribed by this Regula- 
tion shall be performed by such Boards in joint meeting 
assembled. 

(11) The names of such advaneed students as satisfy the 
Vxaminers that they have attained the required standard in the 
examination shall be placed in alphabetical order on a list, 
Written or printed, signed by all the Lxaminers and distinct 
from the Tripos list, which shall he regarded as the authorita- 
tive list and shall be preserved in the Reyistry. ‘Phe Chairman 
of the Examiners shall send hoth to the Vice-Chancellor and to 
the Reyistrary a printed copy certified by him to be a correct 
copy of the authoritative list. 

(12) .\n advaneed student who has satisfied the Examiners as 
prescnibed in Regulation rr shall be qualitied to enter upon a 
course of research, provided that the subject of his research be 
approved by the Degree Committee of one of the Special 
Boards. 

(13) An advanced student who has satisfied the Mxaminers as 
prescribed in Regulation ry and has kept by residence at least 
six_terms shall be entitled to proceed to the degree of B.A, 
and thereafter under the usual conditions to the degree of M..\. 
and to other degrees in the University [7.c. for example. M.D., 
Bee or 1.i¢(..]. 

(rq) .An advanced student who has satisfied the Examiners in 
the Law Tripos as prescribed in Regulation 11 and has kept 
by residence at least six terms, shall also be entitled to proceed 
to the degree of LL.B. and thereafter under the usual con- 
ditions to the degree of LL.M. and to other degrees in the 
University [for example, LL.D. }. 
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(C) Cours, of Research, 

(15) An advanced student who has been admitted to a course 
of research shall pursue that course under such direction and. 
supervision and under such other conditions as may be pre- 
scribed by the Degree Committee. 

(16) An advanced student, who has kept two terms by resi- 
dence, may in his third term of residence. or in any subsequent 
term, submit to the Degree Committee, not later than the divi- 
sion of the term, a dissertation containing an account of and 

| embodying the results of his research. The dissertation shall be 
referred to one or more persons appointed by the Committes, 
who shall have power to examine the student orally or otherwise 

| upon the subject thereof, and shall report thereon to the Com- 

| mittee. Mach of the persons so appointed shall receive a fee of 
two guineas frony the University Chest. 

The Committee shall have power to take into consideration to- 
| gether with the dissertation any memoir or work [previously or 
subsequently] published by the student which he may desire to 
submit to them, 

(17) If the Degree Committee be of opinion that the work 
submitted by the student is of distinction as an original contribu- 
tion to learning or as a record of original research. they shall 
draw up a statement to this effect. indicating therein the subject 
or subjects of the student's research. 

(18) The statement drawn up by the Degree Committee shall 
be forwarded by the Chairman to the Kegistrary, who shall em- 
body it ina Certificate of Research in a form approved by the 
General Board of Studies. No such Certificate shall he granted 
unless and until three terms have been kept by residence. 

Each candidate before receiving his Certificate of Keseareh 
shall deposit in the University hbrary a copy of his disserta- 
tion in a form approved by the Degree Committee. 

(19) A student who has obtained a Certificate of Kesearch and 
has kept by residence at least six terms shall be entitled to pro- 
ceed to the degree of B.A. and thereafter, under the usual 
conditions to the degree of M.A. and to other clegrees in the 
University [see Regulation 13, above}. 


(D) sldmession to Courses of Research of Persons who are 

already Graduates of the Universtty. 

(20) A graduate of the University who desires to be admitted 
as an advanced student with a view to obtaining the Certificate 
of Research described in Regulation 18, shall make application 
to the Chairman of the Special Board of Studies with which his 
| proposed course of research appears to he most nearly connected 5 
and the application shall be considered and decided upon by the 
Degree Committee of the Special Board. 

(21) The Degree Committee shall not grant the application 
| unless they are satished 

(i.) that the course or courses of research can conveniently be 
pursued within the University ; and 

(ii.) that the applicant has produced adequate cvidenee that 
, he is qualified to enter upon the proposed course or courses. 

(22) If the application be granted, the student shall become 
entitled to a Certificate of Research upon satisiying the require- 
ments of Regulations 15, 158. 


(E) Zable of Fees for Matriculation, Mxaminat’ ns, and 


Degrees. 
MATRICULATION, Li cds 
Advanced student (at any time. whether fellow - 
eommoner or not) see pe » & 2 
[Certain Colleges, og. St. John’s, Trinity. 
and King’s, have recently admitted senior 
students, generally graduates of other Uni- 
versities, as ‘*fellow-commoners.”  The-- 
dine with the fellows, and have certain 
special privileges. Fellow-commoners not 
admitted as ‘tadvanced students” pay to 
the University a matriculation fee of tea 
guineas. ] 
EXAMINATIONS. 
Advanced Stick nts: 
On ailmission to a Tripos examination or 2 part 
of a Tripos examination ee yy eG) 
On submitting a dissertation for the Certifivate of 
Research, on each occasion [2.c. the fee has to be 
paid again if the candidate i. ansuecesstul the 
first time] Ki (0) are) 
DEGREES. 
eldzvanced Students: 
| B.A. or LL.B. at any congregation for degrees j oO G 
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[The fee tor these degrees. except at“ general admissions,” is 
ten cuineas fer students not admitted as ** advanced students.) 

Advance t stu@ents shall pay to the U niversity Chest the same 
capitation tay as @ther members of the University, and under the 
mame conditns as to standing (Graces June 1. 1493. and 
February 15. 1995); provided that the quarterly payment to be 
made Ly an advanced student, who has obtained a certificate of 
research bet has not been admitted to a degree. and who has 
ceased te reside in the University, shall from and after the end 
of the eighth quarter from the commencement of residence be 
four shilling. and threepence. 

(The ** cay ization tax “ referred to is thus in general ten shil- 
lings a quarter during the two years of residence. and four 
shilhngs and threepence a quarter thereafter until the advanced 
student refavives his name from the beards of his College. ] 


The ourcome of these regulations ts this, that a graduate 
of a British, \merican, or other University, who can 
show evidence of special quahtications for advanced study 
in literature. wan. history, or other like subject, or for 
scientin research, may be admitted under exceptionally 
favourable conditions to the University of Cambridge, 
He will not be required to pass the “previous examina- 
tion “in Greek, Latin, elementary mathematics, and other 
subjects of preliminary education. He may reside 
two years instead of the three required of ordinary 
underpraduates. He will probably be allowed special 
privileses in respect of the University library, the 
muscums, and the laboratories. Ile may become iat 
candidate in the purts of certain of the Triposes con- 
cerned with his particular subject, or he may engage from 
the outset im independent research. If he approves 
himself sufficiently in) the Tripos examination, or 
achieves results in relation to his research which may 
fairly laim “distinction.” he may proceed to the deyree 
of BAN. without further ¢xamimation. Thereafter he 
necd not reside further, but after the ordinary period of 
probation, pass to the higher degree of M.\. This 
opens the way to the doctorate in “science or in letters 
for those whose after-work ts of sufficient merit... pomt 
of importance 1s contained in the sccond clause of Regula- 
tion 16, which provides that work published elsewhere may 
be taken mto account in deciding whether an advanced 
student is qualified for his certificate or depree, 

The “Diesree Committee ” of a Special Board consists 
of the professors and other elected members of the Board, 
but not the examiners for Triposcs, &c., who are appointed 
fora year ata time. The special Boards deal respee- 


tively with theology. kaw. medicine, classics, oriental 
studies, medieval and modern languages, mathe- 
matics. physics and chemistry, biology and geology, 


history and ar heola.sy, nioral science, ‘and music. ‘The 
Priposes are the mathematical, Clissical, moral sciences, 
mitural sciences, mechanical sciences, theological, law, 
lustor) al, or ental languayes, and mediaval and modern 
languages. tt has yet to be determined what parts of 
the e shall be specially opened to advanced students, but 
as most of then are divided into two parts, itis kely that 
the second or more advanced and specialised parts will 
iwoacrule be wile available. “The University has made 
copersstonsats to the fees tobe paid by advanced students, 
wel there ts no doubt that as the scheme comes into 
workin, wrder, the colleges wall follow the lead of the 


Vreceret oo this respert. 
The @ bem os one which should lead to important 
dea Opie nthe future. Graduates of other univer- 
tie, thes came from Oxterd or Dublin, or were 
peal mooted” Could share an) the advantages 
Phhkelt « roe has to offer, only on condition of 
hee ony 0) heder,taduate students, and so beginning 
then! ante OLN over Wan Now, if they fre 
iit Lea Uy bed Se) pressoms study and attiumments, 
the® are a eeoa higher and definitely recosnised 
foot ng, 1d Fone enter on post-eraduate work, 
It to be oped: that, at feast in Linglish-speaking 
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countries, the opportunities thus offered for higher study 
in Cambridge may soon be appreciated ; and that a 
steadily increasing number of those who now from our 
colonies and the United States proceed to continental 
universities in pursuit of learning may find in one of the 
old English universities a more natural and a more 
interesting academic resort. 
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HE immense strides which have been made in 

sanitary science, the well-nigh feverish cagerness 

with which all questions relating to health are pursued, 

causes the layman to turn with interest and, indeed, 

curiosity to any reliable record he can obtaim of statistics 
relating to the public health. 

oo hat,” he asks, “is the actual practical result of all 
these efforts on the part of municipal authorities and 
other responsible public bodies on the health of our great 
cities ?” 

It is thus that statistics become invested with an 

interest even two the uninitiated, and there is no more 
striking tendency in the hyyienic crusade which prevails 
than the sense of individual responsibility which it has 
succeeded in arousing in the conduct of sanitary matters, 
and the participation of the people themselves in measures 
of sanitary reform. lence the compilation and issue by 
the London County Council of periodic reports on a 
varicty of hygienic subjects : and the appearance of 
* County Council Orange Books” may now be regarded 
as a familiar feature in the administration of that demo- 
cratic body, 

One of the most recent of these is the annual report 
of the London County Council's Medical Officer of 
Health for the year 1893. 

This weighty document bristles with figures. and em- 
braces a variety of subjects, but to only a few of the 
more important of these can we brietly refer here. 

Perhaps the most appropriate point to start from, is 
the consideration of some interesting data dealing with 
the expectation of Ife, actuarily calculated, enjoyed by 
Londoners from five years upwards in the period of 
1s8i-yo and (861 Fo respectively. 

These statistics go to show that the expectation of life 
of males at five years of age has improved from 47°49 
years to 50°77 } or, m eUey eos during the last period 
there has been a gain of 3°25 years. .\s regards females, 
we find the expectation e life has risen from 50°87 to 
34°43. or a gain of 3°55 years, \t subsequent ages there 
is also, in all cases an improvement, though relatively 
less than at age five, showing that the greater part of 
the gain ts in the periods of youth and carly maturity, 

If we compare these tables with those of a similar 
nature, which have been compiled tor cach sex in Man- 
chester and Ghasgow from 188t-go, we find that the 
expectation of life in landon exceeds that enjoyed by 
the inhabitants of both these large cities. 

Londoners may also congratulate themselves upon the 
fact that the death-rate in’ London was lower than that 
of the majority of the capitals of Europe and of New 
Vork; thus, we can contrast a death-rate of 213 per 
1000, With 268 in) Paris, 22°3 in Rome, 240 in Vienna, 
and 30°6 in St. Petersburg, and in New Vork 23°90 per 
1UOO, 

As compared with our five largest cities Manchester, 
laserpool, Birmingham, Levis, <artl Sheflicld London 
aga can boast of the lowest death-rate ; whilst our 
infant mortality, compared with that of other I nylish 
towns having more than 200,000 inhabitants, was also 
lower in every case with the single exception of Bristol. 

If we look more closely into. the particulars of the 
death rate, we find that, as regards the principal zymotie 
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diseases, London shows an increased mortality over the 
average for ue preceding ten years, the rate having 
risen from 2°10 to 2°28 per i090; and althoagh this 
zymotic oe rate compares favourably with that of the 
largest of our towns, yet as regards forcign capitals it 
is only exceeded in two cases, fe. by that of Stockholm 
and Vienna. 

This increase ts largely duc to the alarming rise which 
aas taken place in deaths from diphtheria, a rise repre- 
sented by a death-rate of o12 per 1099 in the years 
1871-80, 0°26 in 1881-99, 0°31 in 1891, o'44 in 1892, and, 
lastly, 0°74 in 1893. Such a diphtheria death-rate is 
markedly in excess of that of other large English towns 
having a population of more than 209,099, being, i in fact, 
more than double that of any with the exception of West 
Ham (virtually a part of London) ; it was even ten times 
as yreat as the diphtheria death-rate of Nottingham, and 
Six times as great as that of Liverpool. 

Small-pox also appears to be on the increase, and 
influenza and pneumonia claimed a number of victims 
greatly in excess of the average of the preceding ten 
years ; and there is, also, a substantial increase registered 
in the searlet-fever death-rate. 

Lut the most serious problem which we have to face is 
our diphtheria epidemic ; various attempts have been 
made to ascertain to what it can be traced, but so far, it 
must be confessed, we are without any satisfactory clue as 
to its source. It has been attributed by some to altcra- 
tions in the classification of diseases, more especially by 
transference to diphtheria of deaths which in former 
years were registered as croup, by others to increased 
facilities for the spread of infection afforded by increased 
school attenaance, to sewer ventilators, &c. ; but the fatal 
objection to all these explanations is that they are cir- 
cumstances which are shared by all the other great cities 
and towns of the country, and yet London alone is 
pre-eminent in its death-rate from diphtheria. 

There appears, however, to be a very decided tendency 
in England for diphtheria to increase in densely inhabited 
centres, whilst in the more sparsely populated districts 
there is a decrease, which has been especially emphasised 
of late years. 

Curiously, this is not the experience of our neighbours 
in Germany. Dr. Hecker has quite recently conducted 
an claborate inquiry into the diphtheria death-rate duriny 
the years 1883-93 in a number of German cities, and he 
states that it is a decreasing one. 

The problem of diphtheria in London is as yet unsolved, 
neither is its solution likely to be accomplished through 
such isolated, individual investigations such as have 
hitherto prevailed. What is required is the appointment 
of a Commission, composed of men abreast of the time, 
acquainted with modern methods, and capable of 
pursuing experimentally, if necessary, the course of this 
scourge. 

Fortunately, as regards cholera, our past experience 
has enabled us to cope satisfactorily with what was at one 
time our most dreaded foe, and although Europe has 
suticred severely, England has escaped since the outbreak 
of cholera in London in the year 1866. 

The freedom of London from this, to a large extent, 
water-borne disease brings us to the consideration of 
another malady in the communicability of which water is 
also largely responsible, /.e. typhoid fever, 

In this connection it is satisfactory to read the follow- 
ing: “A point well deserving of observation, is the 
diminishing London typhoid fever death-rate.” 

Although it cannot be assumed that it is entirely due 
to improvement in the water supply of London, yet the 
evidence of the connection between typhoid fever and 
mpure water supplies, has been too firmly established 
hot to pernnt of the London water companies obtaining 
some credit for this improved hygienic condition. 
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On this point, the evidence afforded by the city of Zurich 
is instructive, for it has been distinctly found that since 
the establishment of the new filtration works in 1886, and 
the consequent greatly improved bacterial quality of the 
water distributed, a very marked diminution has taken 
place in the number of cases of typhoid fever. This fact 
has been vouched for after most careful investization of 
facts and statistics by the city authorities. 

Again, we have only to recall the invariable increase in 
cases of typhoid fever in Paris, when in consequence of 
an insufficient supply of purer sources of water, recourse 
has to be had to that of polluted river Seine water. Now 
Dr. Percy Frankland, in his reports to the Local Govern- 
ment Board, showed, for the first time in this country, 
the bacterial purification which Thames water undergoes 
at the hands of the London water companies; and 
although in his recent report to the Royal Society on the 
vitality of the typhoid bacillus in v: arious waters, he 
points out that, whilst unable to increase in numbers, it 
can yet remain alive for days and weeks in water, yet we 
niay assume that the typhoid bacillus will submit, as all 
ordinary wate: microbes, to the purification processes 
which Thames water undergoes before delivery, processes 
which Dr. Percy Frankland has repeatedly shown, re- 
moves frequently as many as 99 per cent. of the bacteria 
present. 

Under the heading of “Administration,” we rcad that the 
Council’s inspectors made numerous inspections of dairies 
and milk-shops, as well as cow-sheds ; as a result of these 
investigations, no less than 133 cases of scarlet fever 
were discovered as occurring on milk-shop premises, 46 
cases of diphtheria and membranous croup, 21 cases of 
typhoid fever, 10 cases of small-pox, 5 cases of erysipelas, 
and 2 cases of measles. These probably represent only 
a proportion of the actual number of cases which took 
place in such establishments. Knowing as we do that 
milk offers every iacility for the growth and abundant 
multiplication of pathogenic germs, it may be easily con- 
ceived how much zymotic disease may have been dis- 
seminated broadcast from these centres of infection. 

In the recent report issued by the Royal Commissioners 
on tuberculosis, we tind the following significant para- 
graph: “In regard to milk, we are aware of the pre- 
ference by English people for drinking cow’s milk raw, 
a practice attended by danger on account of possible 
contamination by pathogenic organisms. The boiling of 
miik, even for a moment, would probably be sufficient to 
remove the very dangerous quality of tuberculous milk.” 

We quote these words in full, not only because of the 
official weight which attaches to them, but becanse it is 
of such yreat hygienic importance that these facts should 
be known and realised by the general public. 

On the continent, the practice of drinking raw milk is 
fast becoming obsolete, and sterilised milk is an article 
of commerce. and successful so-called “milk sterilsing 
associations ” have been formed for its distribution. 

We have seen that, as regards the zymotic-disease 
death-rate, London is less favourably situated than the 
majority of the capitals of Europe. May we not ey 
find at least one cause of this, to us humiliating fact, 
the insular prejudice which prevails in favour of raw 
nulk ? 

In conelusion, valuable as statistics may be and un- 
doubtedly are, it must be remembered that there is yet 
much which statistics cannot reveal, that a lower death- 
rate cannot express the whole result of hygienic enter- 
prise and progress. To adequately measure the value of 
sanitary reform to the community at large, we must look 
as well to the numerous and important improvements 
which have resulted in the increased comfort and well 
being of the individual, and it is in such directions that 
the London County Couneil has accomplished some of 
its most useful and meritorious work. 
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THE RECENT RACE OF AC TO-MOBILE 
CHRIIAGES IN FRINCE. 

As} menth a most interesting race uf auto-mobile 

+ carmages took place in France. The Course taken 
was from Versailles to Bordeaus, and then back to Maris. 
June rt was tived for the day of starting, and forty-six 
Carriages Were to have taken part in the race. but only 
twenty-¢ ght arrived in time, twenty-two of these taking 
ACUVG and nine performing the journey within 
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Levies ps carriage, worked by gazoline. 
Prize, 1. 00 trates) Arrived June 13. at 


a hundred hours: cizht of the latter 
petrokcum or“ Jazaline,” and one by steam. 

The accompanying ilustrations, which we are cnabled 
to reproduce by the courtesy of the Editor of A Nature, 
are from photographs taken at the exhibition of the 
carriages on their return. No. 5) Fig. 1 is the one which 
was the pret to arrive back in Paris. It received the 
second prize, for it only seats two persons, and a regula- 
ton had been made, that no carriage seating Jess than 
four persons could receive the first. No, 16 | Fig. 2 


werc worked by 


} tM wot y ’ | cm ame 
Arrive 1 Piece tg att 


1 lip cit fourth. but receaaved the tarst prize, for on 
ree kot theoome teken in the journey, tt was found 
to be © |e than that a no by No. & The 
thee pre ou lw No. 13 bays 

Laktrg wotat inte ani ration. Mo appears 
tlear tlhe Wee rege travelled: best. This proves 
tle ele urtay ef ne petroleum or peaveline, tar in 
OFGHE 1 maderr cone hore power at requires per hour 
1), Pe ob avcowe. whercan fit were worked by steam, 
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at least 64 Vb», of coal and 39! Ibs. of water would be 
necessary per hour, and if Sora by electricity, there 
would have to be accumulators of the weight of 220 Ibs. 

Light carriages have many advantages, for besides 
having to be less careful about the weight of fuel, 
they can also have lighter constructed wheels. MM. 
Michelin's carriage, with pneumatic tyres, went the whole 
distance without an accident, whereas the steam vchicles, 
one and all, had mishaps, owing almost always to their 
xreat weight, 

It would take up much time and space to relate the 
many incidents which occurred ; suftice it to say that, 
apart from ordinary breakdowns, in some towns the 
travellers were hindered by the inhabitants, in others they 
were enthusiastically peited with flowers. 

These auto-mobile machines are evidently the carriages 
of the future. According to the 77wes of July 10, 
a journey has quite recently been performed in our own 
country by the Hon. Evelyn Ellis, who was accompanied 
by Mr. TV. R. Simms, managing director of the Datnier 
Motor Syndicate. he carriage is a four-wheeled doy- 
cart, and will hold four persons, with room also for two 
portmanteaus. It was built by Messrs. Panhard and 
Levassor, of Paris, and is worked by petroleum, the cost 


Vitis 4. Belonging to the 


Arrived June 13, at 


Nuts. Worked by gasoline, bi seat two persons. 
suns of Peugeot Nrothers (qrd prize, 6300 francs). 
6.37 pan. 


being about a halfpenny an hour. 
taken by Mr. Ellis, a distance 
performed in five hours and a half. 
We understand that the proprictors of the /vwesacer 
are offering a prize of £1000 to the maker of the fastest 
Helng motor. Me 


The journey under- 
of fifty-six miles, was 


ALO VIER. 
that Ttrof, C. Cy Babingten, FLRLS., 
Professor af Botany im the University of Cambridge, died oun 


Wer. regret te notice 


Monday imonung, at the age of cighty-six, 
Prot, Tarts 


Academy of Sciences 


Rawsyvy has been elected a Correspondant of the 
Section of Chemistry, and M. 
Sabatier bay been elected a Correspondant of the Scetion of 
Vnatomy aml Zoology, 


in the 


Me. Th J. Crasna. ot the Standards Departuent, Board of 
Trude, will attend the Sexennial Conference of the Tnternational 
Committee on Weights aad Measures at Paris, on Septentber 6 
neat, as the representative of ble: Majesty's Ceaverninent, 

Dok, Carn of the 
Stem, accepted the Hazard Drofessorstapeof Mhysics in’ Brown 


Hakis, Smithsonian Tnstitutien, bas, says 


tas stated that Brown University bas recently 
Lnilding and) equipancnt of a physica 


TE oneversity, 
pent £20,060 In the 
Veleorat Da 


Huy 25, 1565 


Tue death is announced of Prof. Baillon, Director of the 
the 
Prof. Baillon was one of the most distinguished of 
French botanists, and perhaps quite the most prolific author of 
Morks in that science of the last quarter of a century. The 
Times gives the following details of his life. Te was born at 
Calais, November 30, 1827, and was destined for the medical 
profession, 


Botanieal Laboratory of the Faculty of Medicine at 


Sorbonne. 


He prosecuted his studies at Paris, and soon 
obtained prizes for work in ** L'ecole Pratique,” and in the 
hospitals. In 1855 he received the double degree of doctor of 
medicine and of the natural sciences. In 1864 he was appointed 
Professor of Medical Natural History to the Faculty of Paris, 
and soon afterwards Professor of Hygiene to the Central School 
of Arts and Manufactures. 
@Honneur on August #7, 1867. and promoted to Officer July 
£3, 1888. is chief publication was 
vast undertaking, in twelve fully-illustrated volumes, the public- 
ation of which commenced in 1866. and coneluded only three 
It has been partly translated mto English. Tis nest 
ureat work was a ** Dictionnaire de Botanique,” which he begun 
in 1876; the first volume appeared in 1878. and the fourth 
41 1855. Ile also published a number of monographs and 
Studies on various natural orders and groups of plants. 


he 


Histoire des Plantes,” a 


years ago. 


Mr. W. IN. Moore has succeedet Prof. Mark W. Jarrington 
as Chief of the U.S. Weather Bureau. 


Me. OS. L. Pritt, whose careful measurements of the stars 
tn the cluster x Persei are well known in astronomical circles, 
has just died at Christiania. 


Prop, J. G. Acakpit has presented his fine collection of 
dried alyw to the University of Lund, on the condition that it 
remains there intact, and the specimens not be lent out. 


Mk. CHARIS LriGH, assistant in the General Library of 
the Natural Jlistory Museum, South Kensington, has heen 
appointed to the post of assistant secretary and librarian to 
the Manchester Literary and Philosophical Society, created 
under the Wilde Endowment Iund. 


«AA SHARP earthquake shock was felt at Algiers at 11.25 on the 
night of Friday last. [uly 19. 
to have been from west to east. 


The direction of motion is said 


Tue National Herbarium of the United States at Washington 
has been transferred from the building of the Department of 
Agriculture, and now forms a part of the National Museum in 
the Smithsonian Institution. The collection of grasses remains, 
however, with the Department of Agriculture, as also do the 
of the Divisions of Vegetable Pathology 
AV movement foot: among .\merican 
botanists for providing the National Jlerbarium with a suitable 
building and a staff of scientific assistants, 


collections and 


Vorestry. is now on 


Viti adjudicators appointed under the provisions of the deed 
of setdement of the Daniel Tanbury Memorial Fund have, says 
the Pharmacecutial Journal, awarded the eighth Hanbury Gold 
Medal to Dr. August Vogl, Professor of Pharmacology and 
Pharmacognosy in the University of Vienna, The 
awarded biennially for the prosecution or promotion of original 
Work in the chemistry and natural history of drugs. On the 
fast cecasion, in £893, it was awarded to the Iate Johann 
Michael Maisch, who received it just before his death. 


medal is 


THe following grants have been made by the Council of the 
Chemical Society on the reconimendation of the Research Fund 
Committee: ~ £30 to Messrs. J. J. Hummel and .\. GG. Perkin, 
for the investigation of certain natural colouring matters. £10 
to Dr. TL. Ingle, for the purchase of various aldchydes, ketones. 
and hydrazine, to continue his work on stereoisomeric osazones. 
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He was decorated with the Légion | 
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£0 to Dr. J. J. Sudborough, to continue his work on diortho- 
substituted benzoic acids. £45 to Mr. K. Ilaworth, for the 
) synthesis of an acid having the composition C.J), COOIL., and 
the comparison of its properties with those of camphoric acid. 
Z5to Mr. R. E. Doran, for a research on the preparation of 
mustard oils by the reaction of chlorocarbonic esters with lead 
thiocyanate. £15 to Dr. W. A. Bone, to continue a research on 
the substituted succinic acids, and on the behaviour of various 
trimethylene compounds on treatment with the sodinm com- 
pound of ethylic malonate. £10 to Dr. B. Lean, to extend his 
work on the derivatives of ethylic butane  tetracarboxylate. 
£20 to Dr. J. Walker, for an investigation of the conditions of 
) equilibrium between the cyanates and the corresponding ureas. 


Mr. W. Savinte-KextT. who has recently returned from 
Western Australia, has presented and otherwise placed at the 
disposal of the Trustees of the British Museum a further collec- 
tion of Madreporarian corals and sponges collected by him on 
the north-western ceast-line of the above-named colony. The 
series includes many new species and specimens calculated to 
prove attractive exhibits in the public galleries, With this latest 
addition included, the Natural Ilistory Museum becomes 
possessed of the most complete collection of Australian Madre- 
poraria that has yet been brought together, and which now com- 
prises typical examples collected by the same authority from 
every region of the extensive coral-producing waters of the 
-Anstralian continent. Mr. Saville-Kent will probably Le 
engaged for the next few months in the compilation of a book 
dealing generally with the more interesting natural history 


, observations and investigations he has recorded and prosecuted 
during the past ten years while holding the appointments of 
Commissioner of Fisheries to the several Governments of (Queens- 
land, Tasmania, and Western -\ustralia. 


3v the provisions of the will of the late Dr. William Johnson 
Walker, two prizes are annnally offered by the Boston Society of 
Natural Vlistory for the best memoirs written in the English 
language on subjects proposed by a Committee appointed by the 
Conncil. For the best memoir presented, a prize of sixty dollars 
may be awarded: if, however, the memoir be one of marked 

| merit, the amount may be increased to one hundred dollars, at 
the discretion of the Committee. For the next best memoir, a 
prize not exceeding fifty dollars may be awarded, The competi- 
tion for these prizes is not restricted, butis open to all. Attention 
is especially called to the following points :—(1) In all cases the 
memoirs are to be based on a considerable body of original and 
unpublished work, accompanied by a general review of the 
literature of the subject. 
shall furnish proof of the identity of the author shall be considered 


(2) Anything in the memoir which 
as debarring the essay from competition, (3) Each memoir mnst 
be accompanied by a sealed envelope enclosing the author's 
name and superseribed with a motto corresponding to one 
“borne by the manuscript, and mnst be in the hands of the 
_ Seeretary on or before \pril 1 of the year for which the 
| prize is offered. The subjects for 1896 are :—(1) A study of an 
area of schistose or foliated rocks in the eastern United States: 
(2) a study of the development of river valleys in some considerable 
area of folded or faulted Appalachian structure in Vennsylvania, 
Virginia, or Tennessee? (3) an experimental study of the effects 
of close-fertilisation in the case of some plant of short cycle : 
(4) contributions to our knowledge of the general morphology or 
the general physiology of any animal, except man. 
ea TSOP A 8 
phenomena associated with the closing stages of the glacial 
ard to the chaazal 
impregnation of any North American species of .\ngiosperms ; 


The subjects 
(1) No study of glacial, fluviatile. or Jacustrine 


period ; (2) original investigations in’ re 


(3) an experimental investigation in cytology: (4) a contribution 
to our knowledge of the morphology of the Bacteria. 


N 
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REPORTS upen the circumstances attending an‘ explosion 
which cecurred in the Timsbury Colliery last February, pre- 
jared Ty Mr. J. Roskifl and Mr. J. S. Martin, have just been 
published ina Blue Book. The explosion is interesting because 
hre-damp is practically unknewn in the colliery. In this col- 
liery, as thruughout the Radstock series of the Somersetshire 
cealfield, naked lights are used : it is exempted from the appli- 
cation of the seeticn of the Rule which prohibits explosives being 
taken down in mines except in cartridges, and gunpowder alone 
is used for blasting. Tt is evident from the inquiry that this 
cxempticn sheuld be cancelled, and Mr, Koskill recommends 
that the use of gunpowder, except in cartridges, should be pro- 
hibited. Altheugh before the explosion paris of the colliery 
were known to Le dry, while more or less dust occurred in 
jilaces, yet the mine was not regarded as a ‘dry and dusty 
mine.” Judging frcm the explosion, however, the mine should 
ecnie within that categmy. The explosicn occurred at a spot 
which was aq parently not dry and dusty within the meaning of 
the Act; Lut it was, if not caused, certainly intensified, by the 
Jresence of dust at much greater distances than twenty yards 
from the spot, though the Rule relating to shot-firing in a dry 
and dusty place, en}y prescribes watering within a radius of 
twenty yards, The moral drawn frum the disaster is (1) that 
rlurite, cr ene of the so-called tameless explosives, should, in 
future, be used instead of powder, and (2) that when places in a 
nine are admittedly diy and dusty, every place in the mine 
sheuld be considered to be se, forthe purpose of shot-fring, in 
-rder to make it imperative that, in such mines, the precautions 
prescriled Ly General Rule 12 shculd be observed in a/? places 
of firing. 


We kave receised a ecyy of the Report of the Epping Forest 
Cemniittee presented to the Court of Common Council on June 
13, of the present year, and containing the memorials which 
Were reprinted in these columns a short time ago (June 13. 
p 155). In presenting the Report the chairman, Mr. Deputy 
Halse, said that if the action of your Committee were jadged 
alone Ly the weight of autherity attaching to those who haye 
expressed themselves to Le so entirely in accord with the past 
management of the Forest, a complete answer to the charges 
has already Leen made 3 but we prefer to await and present to 
your IIencurable Ceurt the Report of the eminent experts in 
Forestry whem we consulted last year, and by whose opinion and 
decision we are perfeetly prepared to be judged and bound.” 
We understand that the Committee of experts visited the Forest 
fast week, and their judgment will be awaited with interest. 
Nething conld, however, strengthen the hands of the Cominittee 
more than the memorials which are now made public with their 
attached sipmatures. “The value of the Report from a public 
peint of view is greatly enhanced by a set of photographs 
reprediiced from the illustrations in one of the daily papers, and 
pla cd cy peeate the views ef the actual places which the news- 
The article from 
the paper itself is reprinted 77 cafce, with a note stating that 
‘ihe abeve article was accompanied by the illustrations re- 


peeeced en the annexed photographic sheet. 


paper artist is suppesed to have represented. 


Its accuracy may 
eseerd orem the phetepiaphs of those portions of the Forest 


ph fewed te be alhestrated, which were taken within two days 
fthevp peer e af the artide.” ‘The absurdity ofathe clamour, 
whieh) noe) vearafter year by a small and irresponsible body 
fegrater he well brought eat by the article and tts illustrations 
thee centro’ wath the trl representations, Any paper that 
ferme are oe Petre te tich perversions will justly forfeit: pubilie 
rrfidema. TP) heen attend taken by the people in’ the 
mete gpemert ef Popa Moret is a very healthy sign, but the 
oe eget the precent Com@ervaters must indecd have heen 
fertile af a wat feend necem ary to refort to such pictorial 
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artifices as are exposed in the Report issued by the Common 
Council ia pres, 


UNSETTLED weather has prevailed in most parts of the British 
Islands during the last week, and thunderstorms have occurred in 
various places. while falls of rain exceeding aninch in twenty-four 
hours have been recorded on several days. In London, there 
were two distinct thunderstorms on Sunday last, one of which, 
between two and three p,m., was accompanied by an exceptionally 
heavy fall of hail, The amount of rain in London on that day 
was about 1°3 inch, which is the heaviest fall in twenty-four hours 
since last October, 


-\vr the recent meeting of the Australasian .Association for the 
Advancement of Science at Brisbane, Mr. C. L. Wragge pro- 
posed the ereetion of a meteorological station on Mount Welling- 
ton, Hobart. The proposal was supported by Mr. IL. C. Russell, 
Government Astronomer of New South Wales, ant by the 
Royal Society of Tasmania. in consequence of which the Govern- 
ment voted the necessary fands. An experimental station has 
just heen established by Mr. Wragge on the summit of the 
mountain at a height of 4166 feet above sea-level, an:l a perma- 
nent observatory-house is now in course of erection, “Vnere are 
also corresponding stations at the Springs (2495 feet), and at 
llobart (160 feet): we have no doubt, therefore, that results of 
importance will be derived from them, Mount Wellington is 
about four miles distant from Hobart, in a straight line, and 
rises almost directly from the level of the sea: it consequently 
offers considerable advantages for meteorvlogical research. 


Tue Pilot Chart of the North Atlantic Ocean for July con- 
tains monthly charts, representing graphically the regions 
where fog was experienced most frequently on the North 
-\dantic during 1894. «As this year can be taken as a typical one 
to illustrate the distribution at different seasons, it is interesting 
to note that during the first three months of the year fog is 
expericnced on the Grand Banks and to the westward, but not 
in large quantities. During April it begins to extend to the 
northward and eastward, increasing in frequency as the spring 
advances, and reaching its maximum, generally, in June or July, 
during which months it may be expected anywhere between the 
«American coast and this country in large areas and of long dura- 
tion, In August the fog begins to dissipate in the eastern part 
of the ocean, and in September the decrease is very perceptible. 
During the remaining three months the charts show that it 
reaches its minimum again, and is mostly restricted to the west- 
ward of 4o° west longitude. 


Some brief telegrams in the daily papers announced the 
vecurrence of an earthquake in the Meshed district of Persia on 
January 17, but gave little indication of its destructive character, 
The centre of the earthquake appears to have been near 
Kitchin, a town which has been damaged or destroyed by carth- 
quakes several limes during the present century, the last ogeasion 
being in 1593, when it was completely reduced to ruins, After 
this the town was rebuilt on the old: site, but the houses were 
made very largely of wood. At the beginning of this year, (he 
new town contained about 2000 honses and Sooo inhabitants. 
On January 17, shortly before noon, another disastrous earth= 
quake occurred. Tt tasted about a minute, and the shock was $9 
severe that it: completely destroyed every house in the towny | 
The wooden 
pillars of the better-built the 
Numbers of people were buried in the mins, bute 


with the exception ef a few small shintes, 


houses were all broken in 
mnidadle, 
owing to the lightness of the materials, the Loss of life w 
it would otherwise have heen, The Tocall 
authorities estimated the number of deaths from two to sit 
thousand, but the careful inquiries of an attach! at the iris 


Consulate-General at Meshed have reduced this figure to about 


much Jess) than 
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yoo. Orders have heen issued by the Persian Government for 
the town to be rebuilt near Hai Hai, a place six or seven miles to 
the south-east, which experience has shown to be safe from 
destructive shocks. 

THE history of the Russian Biological Station, on the island 
of Solowetzk in the North Sea, has already been given in our 
columns (NATURE, November 1894, p. 83). One of the most 
interesting of the results achieved by the naturalists of the 
laboratory has been the discovery of a remarkable Jake on the 
island of Kkildine in the Arctic Ocean. This lake, which is 
completely separated from the sva by a narrow strip of land, was 
discovered by the Russian naturalist, M. Herzenstein, who 
was struck by finding in the lake a fish which is exclusively 
marine in habit, namely the common cod. Further observations 
Ly MM. Vaussek and Knipowitsch have elucidated the peculiar 
features of the fauna of the lake. On the surface the water is 
fresh, and is inhabited by fresh-water animals, such as Daphnids, 
&c.; this water is brought to the lake by streams from a neigh- 
bouring marsh. Uniler the superficial layer of fresh water is 
found salt water, supporting a Marine fauna—Sponges, Sea- 
anemones, Nemertines, Polychietes, marine Molluscs (CAz¢or, 
Atolis, Astarie), Starfish, and Pantopods. There is even a 
regular littoral zone beneath the fresh water, characterised by 
smnall #ve?. The bottom of this lake is covered with mnd ex- 
haling an odour of sulphuretted hydrogen, and is not inhabited. 
The water of the lake shows a slight ebb and flow, attaining a 
vertical height of only a few inches, while the tides in the 
adjacent sea are considerably greater. This fact would appear 
ty point to the existence of some subterranean communication 
between the lake and the sea. 


Some important additions to a knowledge of the latest 
Mesozvic and early Tertiary mammalia have recently been made 
from Patagonia and the Uinta Basin. From the former place a 
collection of ungulates of very late Cretaceous date is described 
hy Sefor I. Ameghin in the #o/, Last. Geagrapico Argentino, 
t. xv., a1 and 12. The most important is a new genus, 
Lyrotherium, which is made the type of a new sub-order, 
regarded as ancestral to the Proboscidea, and showing marsupial 
affinities, .$ number of other new genera are also described, 
and it is anticipated that when the fossil localities, which are 
very difficult of access, have been more fully investigated, still 
more valuable information on the late Mesozoic maramalia will 
be obtained. Large Dinosaurs and hirds also occur in these 


beds. 


ror, 1]. F. Os8orn reports in the Budd elmer. Wis. Nat. 
Aiist., New York, vol. vil., art. 2, on a more extensive collection 
than has hitherto been obtained from the Eocene beds of the 
Uinta Basin. Beneath the true Uinta fauna comes one which 
is intermediate between itand the Bridger and Washakie faunas, 
and thus supplies a most important link in the faunal succession 
of this province, while at the same time it shows affinities to the 
Miocene fauna of the White River. Among the mammalia 
found in this transitional fauna are a monkey, and species of 
Telmatotherium, which definitely confirm the view that that 
It is expected that 
still more valuable results may be got from a more thorough 


genus was ancestral to the Titanotheria. 


exploration that is being made this year. 


Tit! application of electricity to locomotion has recently 
male notable progress in the United States. At a trial of 
cleetric at Nantasket Beach, near Boston, a few 
days aga, it is stated that a speed exceeding sixty miles 
an hour attained; and the experiment demonstrated 
the utility of this motor for suburban traffic. The system 
went into practical and regular operation on the Nantasket 
| Beach Railway at the end of June. A successfil test has also 
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| nickel and cobalt. 


been made at Baltimore of the electric ocomotive designed to 
draw trains through the tunnel, 7430 fect long, in that city. 
This and its companion—the first locomotives of the kin] ever 
built—have each two trucks and eight wheels, sixty-two inches 
in diameter. Flexibly supported on each trick are two 
six-pole gearless motors, one for every axle. .\ maximum speed 
of fifty miles an hour is to be developed, and it is guaranteed that 
the locomotive will pull 1200 tons at a speed of thirty miles an 
hour. When coupled to a six-wheel New York Central 
locomotive, the electric locomotive pulled it up and down the 
track at will, against the pull of the steam locomotive. 


Ar a recent meeting of the Société Francaise de Physique. M. 
Pierre Weiss gave an account of the results of his experiments on 
the aelotropic magnetic properties of crystallised magnetite. 
The magnetisation curve of magnetite crystallised in the cubic 
system presents the same general features as those of iron, 
The magnitude of the magnetisation 
(Ze. the permeability), however, varies with the inclination of 
the magnetising field to the crystallographic axes. Experiments 
have been made by a ballistic method suitably modified so as to 
permit of observations being made on very small specimens. 
The results thus obtained have been confirmed by other experi- 
ments in which a small disc of magnetite was rotated in a strong 
magnetic field, an: the variations in the induction measured by 
mieans of a small coil surrounding the disc and connected to a 
ballistic galvanometer. The discs examined were cut parallel to 
the faces of the cube, octahedron and rhombic dodecahedron. 
If the results are expressed by drawing radii vectores from a 
given puint of such length that they represent the magnetisation 
of the specimen ia thit direction when saturated, the surface 
which contains the ends of all these radii vectores is a cube with 
rounded edges, and with its faces slightly hollow. The 
magnetisation is the same in all directions contained in a plane 
parallel to one of the faces of the octahedron, s> that the above- 
mentioned surface is cut by such a plane in a circular section. 
An experiment illustrating this aelotropic property of magnetite 
was shown before the Society. A small disc of magnetite placed 
ona plate of glass between the poles of a strong electro-magnet, 
turned sv that one of its axes of maximum permeability was 
parallel to the field. Besides the difference which these experi- 
ments show between a ho.ly crystallised according to the cubic 
system and an isutropie body, they also show that the theories 
which regard magnetisation as resulting from the orientation of 
particles of fixed magnetic moment are insufficient to explain 
the magnetisation of erystalline bodies. 


DerInG his recent visit to the Algerian Sahara, M. Janssen 
made some decisive observations concerning the absorption bands 
near the 1 line of the solar spectrum, supposed to be due to 
atmospheric oxygen. The ohject was to test whether these absorp- 
tion bands correspond to those observed on transmitting white 
light through a tube containing condensed oxygen. [n some 
previous experiments on this question, M. Janssen had obtained 
these bands by means of a tube 60m, long, containing oxygen 
cumpressed up to 6 atmospheres. .\n account of the Sahara 
observations is given in the Com/ftes readus, together with a 
theoretical investigation concerning the equivalent height of the 
atmosphere. Starting with the remarkable law discovered by 
M. Janssen that the absorptive power of a gas is proportional to 
the thickness traversed and to the square of the density, the 
integration of the different layers of the atmosphere with their 
different clensities gives 3951 m. as the equivalent thickness for a 
vertical ray of light. Lut since the density of oxygen is only 
0208 of that of the atmosphere, this number must be multi- 
plied by 07043, the square of that density. This gives 172m. 
asthe equivalent thickness of the oxygen layer. This thick- 
Ness, ata pressure of one atmosphere, would not be ufficient 
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for showing the absorption bands. and this accounts for their 
absence when the sun is high in the heavens. But as the sun 
sets, the thickness of air traversed by its rays increases, and at 
analtitude of 4° the conditions are the same as those in the 
At this altitude they do 
in fact appear, and the excessive dryness of the desert air pre- 
cludes the possibility of their being due to water vapour, Thus 
heth the terrestrial origin of these oxygen bands, and also the 
validity of Janssen’s law cf absorption, have received a striking 
conhrmation. 


com. tule at 6 atmospheres pressure. 


Tue fifth volume of the Gergrapheal Journal, comprising the | 
rumbers issued during the first six months of this year, has just 
Ycen published. 


We have received the Report for the year 1894-95 of the 
Royal Garden, Calcutta, by the Curator, Dr. G, King, issued by 
the authority ofthe Government ot Bengal. 


Tt reports a con- 
siderable ameunt ef work done in the improvement of the 
Gardens, and especially in the increase and arrangement of the 
Herbarium, 


THe number of periodicals, both in Europe and .\merica, deal- 
nz with clectrical matters is considerable, the last addition to 
the list being the Ele-trival Journal, a new monthly published 
The tirst number contains a long account of 
* system of telephone switchboard. — Other articles 
appearing deal with the efticienty of electric plants, the 
electrical installation on board the cruiser OZvafr1, and the 
field of operations of an electrica’ en since. 


ia San Francisco. 
the ** express 


Vu volume containing the 7recee tings of the \merican .Asso- 
ciation for the Advancement of Science at the forty-third meeting, 
held at Brooklyn last A\uguat, has lately Leen issued. As we gave 
at the time a report of the work of the Sections, and printed some 
cf the presidential addresses in full, it is only necessary for us 
iow to say that the volume is very well produced, and contains 
many very valuable papers. 


Tu fourth and apparendy concluding volume of the Sefs- 
jelaghal fournal of Japan has recendy been published. Tt 
consists ot a very valuable paper of neariy 4oo pages. by Prof. 
Milne, © A Catalogue of 8331 Earthquakes recorded in Japan 
between tSS5 and 1S$92.° The materials were obtained from 
ops stations, distributed over the whole empire, the total number 
of decuments being perhaps not less than cighty or a hundred 
thousand. 
tune of its occurrence, the land-area shaken, and data hy which 


In the first catalogue are given for each shock the 


‘he postion ot the epicenter and the boundary of the disturbed 
rea are approximately determined, The second catalogue Stites 
the seistnic district to which cach shock belongs, the lengths of 
the aves of the oh turbed area in tens of miles, from which the 
totalares cen be roughly ascertained, and, when the shock is 
The 


chief alyet of the paper is to provide trustworthy materials tor 


subme rive, the diston) ¢ of the epicenter from the shore, 


fac imeanvestigs tons, bat sathe results have been already obtained 


vler) Virretly des cibed. | Vref. OM yor’s work on after-shacks 


Pes been referred te an a previots number (vol. li, p. 423) 
1 dventetien Gt carthquakes in’ Japan fornys perhaps the 
uel 18 that tion, Larthquakes. it appeats, arc singularly 
we We ccabe Darts of the country, which includes the 
oD Ir where active Voleqnoes ane numerous, “Uhe 
wip myenates @long the caster coast of the 
Wapare, roo fosubmarnes ongin, A Tare mgainber 
mt 1  fercef the steep mengclinal slope w hich 
{ane i m1 the Tact Qeeat.  Uarthquakes are 
nermt Wwe ley i steeqy @ndo rare where it is com 
ralyyery ye pe sore They are frequent in those 
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now taking place. Karthquake-sounds are often heard, but more 
so inthe rocky mountainous districts than on alluvial plains, At 
the close of the paper is given a list of 301 seismic disturbances 
from 1SS9 1893 in Europe and at Teneritle 
with the honzontal pendulum of Dr. von Rebeur-Paschwitz. 
Seven of these disturbances, and possibly five others, correspond 
to earthquakes in Japan. 


observed to 


Tuk flora of the Caucasus has lately been the subject of 
several interesting explorations and speculations by Russian 
hotanists, The old data, contained in the works of Boissier and 
Ledebour, are now of litle value, on account of the too broad 
remarks concerning the distribution of the different species, such 
as Camcasus, provinche Cateastae, and so on, which one finds 
in these otherwise classical works, On the other hand. such 
recent explorers as N. Kuznetsoff and .A. Krasnoff, who have 
paid great attention to the composition of the floras of different 
parts of Caucasia, and their probable origin, have rather raised a 
series of most important geo-hotanical questions than solved 
them definitively : while MM. Lipsky, \lboff, and Akinfieff have 
devoted their chief attention to the collection of positive 
systematic data, with exact indications relative to the distribution 
of different species. We have now in the ‘* Memoirs (Trudy) of 
the Kharkot! Naturalists * (vol. xxvii.) a first instalment, by the 
last-named botanist, of a detailed list of plants in the middle 
parts of the Caucasus main ridge, with full indications concern- 
ing their vertical and horizontal distribution. Considering the 
gencralisations of M, Kuznetsotf and M. Krasnoff as premature 
under our yet imperfect knowledge of the orography and geolagy 
of Caucasia, M. Akinhei® only ventures to formulate a few con- 
clusions: namely, that the Nora of Colchida is the youngest in 
Caucasia, as it has the least number of species. and especially of 
endemic forms. and that it contains buta small part of what 
constitutes the Mediterranean tlora, as well as very little of what 
is found in other parts of Caucasia. The tlora of Daghestan 
Asiatic in jts origin, has, on the contrary. in its steppe, sub- 
Alpine and Alpine representatives, a wide distribution over all 
Caucasian, with the exception of Calchida; fom-ffths of the 
surface of Caucasia are thus genetically connected for their fo: 
with Asia, and one-fifth only with Europe, the boundary hetweent 
the two being, not the main ridge. bata broken line running 
approximately from Stayropel, or rather north of this town, alon 
the water-parting between the Kuban and the Terek, to the 
Elborus, along the main ridge to the Adai-khokh, and furth 
to the Vesques Mountains and the Suram Pass. Tt should he s 
that this canclusion seems to agree very well with what we now 
learn about the orgraphical structure of Caucasia, from which it 
appears more and more that the Mesques Mountains must be 
considered as a continuation of the border-ridge of the .Xsi 
Miner plateau, which ridge rans along the south-eastern coal of 
the Black Sea, and js continued north-east te meet the mam 
ridge. 

We have received from Dr. Doberck, Government Astronome 
of Hong Kong, the report ot that observatory for 1894, cont 
ing fater afta an account of nineteen typhoons which occurred 
during the year, and the paths ef which have been Laid down ¢ 
two plates. Information regarding storms is regularly exhib 
and telegiaphed whenever they can be justiiied hy the obse 
tims receaaved, but the work is apparently much interfered wil 
by the tardy arrival of (elegrams from the autlying stations, Ka 
the purpose ot elucidating the behaviour of typhoons and oth 
yretcornlogical features, observations tre regularly extriveter 
from the logs ot ships which visit the China seas, and tabulated 
for future use: in additian to these, oliscrvations are received 
from about forty land stations. “The astronomical and magneton 
work of the observatory has been regularly carned of, ats 


formet years, 
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WHEREAS a few years ago the discovery of a new spirillum 
form was hailed as a bacteriological novelty, we are now con- 
stantly receiving fresh additions to this interesting group of 
microbes. With improved methods their detection and isolation 
have been rendered comparatively easy, and they are now found 
fairly widely distributed in water. Sanarelli isolated no less 
than thirty-two different vibrios from the river Seine, sewage- 
effluent, and pond water, and various authorities in Germany 
have detected such forms in rivers. So far the larger number 
have been obtained from river water, and have been but rarely: 
met with in well water ; but quite recently MM. A. Zawadzki 
and G. Brunner, of the Imperial Institute for Preventive Medi- 
eine in St, Petersburg, have discovered and isolated three 
vibrios from polluted well water, which «do not liquefy gelatine, 
and in other respeets are easily distinguishable from Noch’s 
cholera vibrio, As regards their pathogenic properties, it is 
Stated that white mice were quite unaffected when the vibrios 
were subcutaneously introduced. The investigations and de- 
scriptions have been carefully done and are fully recorded, and 
the anthors are persuaded that they have discovered new forms. 
It is, however, difficult to decide this point, for only a slight 
acquaintanee with the literature of the subject is apparent ; and 
whilst the authors complain that Eisenberg’s catalogue of 
bacteria is out of date, and those of Roux and Lustig are 
respectively incomplete, they do not appear to have any 
acquaintance with Perey Frankland’s ‘‘ Micro-organisms in 
Water,” containing descriptions of over 200 baeteria found in 
water, neither have they consulted many important memoirs on 
vibrios which have been published in recent German and French 
journals. 


Tue writer of the note on p. 277, referring to hygrometric 
observations on the Sonnblick mountain, inadvertently wrote, 
“atmospheric electricity,” instead of *fatmospherie humidity, 
in the second line of the note. 


THE additions to the Zoological Soeiety’s Gardens during 
the past week include a Mozambique Monkey (Cercopithecus 
pygerythrus) from East Africa, presented by Mrs. A. Canning 
Fysh; a Rhesus Monkey (.Macacus rdests) fron India, pre- 
sented by Mr. A. Kagele; an Irish Stoat (Putorius Aibernicis) 
from Ireland, presented by the Viscount Vowerscourt ; 
Suricate (Sarreate tetradactyla) fron: South Africa, presented by 
Miss lorothy towndes; a Bosch-bok (Zragedapha> sy/eadteus) 
from South Africa, presented by Mr. W. Champion; six 
Orbicular Ilorned Lizards (Phrynosoma orbicilare) from Mexico, 
presented by Mr. KE. J. Searbrough ; a West .\trican Python 
Python sebe) from West Africa, presented by Mr. Edward 
Straw ; 2 Red-sided Vit (2arus varéus) from Japan, a White- 
Drowed Amazon (Cérysotis al/bifrons) from Wonduras, two 
Adorned Terrapins (Clmmys ornate) from Central iAmerica. 
deposited ; a Japanese Deer (Cereus sta), born in the Gardens. 
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OUR ASTRONOMICAL COLUMN. 


ALITCDE AND AZIMUTH or PoLaris.— It ix a matter of 
common knowledge that the Pole star is about a degree and a 
quarter from the true pole, so that azimuths and latitudes cannot 
he direetly determined by observations of this star. The usual 
mode of procedure is to employ tables reducing the observations 
to the true pole; a graphical method of performing this rather 
tedions reduction, with an accuracy sufficient for most. purpos 
has been devised by A. Tanakadate, of Tokio (Stigakub.-hizi.) 
It ts shown that the usual formula for the calculation of azimuth 
corresponds very nearly with the equation of a circle of radius 
Pp see p (f being the polar distance of Polaris, and @ the 
latitude of the place of observation), and the centre of which is 


25, 
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displaced above the origin by an amount equal to PSD 


cos p. 
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-\n origin being chosen near the middle of a sheet of squared 
paper, degrees and minutes are marked off along the axes in 
both directions, and a circle is drawn on the same scale with 
radius and displacement of centre adapted to the latitude as 
defined above, Kadiating straight lines drawn from the origin 
correspond to different hour angles, the line ¢—o being that 
along which the centre of the circle is displaced. The abscissa 
of the point where the line corresponding to the hour angle at 
which an observation is made cuts the circle, gives direetly the 
azimuth of Polaris, the star being east or west of the true north 
according as the point lies to the right or left of the origin in the 
diagram. Neglecting errors of construction, the readings will 
only difler by a few secunds from the calculated results. and it is 
shown that even these errors can be reduced by slightly 


| enlarging the radius of the circle. 


If aeircle be drawn from the origin as centre. with radius equal 
/, the diagram can also be used for reducing the latitude from 
observations of the Pole star by giving a small correction to the 
hour angle, 4 7 tan / sin ¢, where A is the observed altitude, 
and ¢ the hour angle. The ordinate of this circle gives the 
correction to be applied to the observed altitude in order to 
obtain latitude. 

It is pointed out in the paper that these principles may easily 
be embodied in an instrument, and, in fact. such a contrivance is 


| now in use among the students of astronomy in the Imperial 


University. 


OBSERVATIONS OF DOUBLE S1TARs.—The measurements of 
position angles and distances of double stars made at the aris 
Observatory from July 1890 to the end of last year, are 
published by M. Bigourdan in a very concise form in the 
Bulletin Astronomigue for July. The telescope employed was 
that of the western tower, having an object glass 0°305 m. 
diameter and a focal length of 5:25 m., the magnifying power 
usually being 478. Most of the observations were made in the 
twilight or in the early night, at which times the star images are 
at their best. The list of stars observed includes about 150 from 
the Dorpat catalogue, 76 from the Pulkowa catalogue, and 
nearly 30 others; in many cases there are long series of 
measures of the same pair. A filar micrometer was employed. 

At the Berlin Observatory, Dr. V. Knorre has used a double 
image micrometer in the measurement of double stars, and some 
of the results are given in 454. wVach, 3300. The measures 
appear to agree very well with those of M. Bigourdan. in the 
case of stars common to the two sets of observations. 


A GREAT NEBULA IN Scorpro,.—In the course of his work 
on the photography of the Milky Way, Prof. Barnard exposed a 
plate on the region near Antares for 2h. 20m. on Match 25, 
1895. The resulting negative showed a vast and magnificent 
nebula, intricate in form, and apparently connected with many of 
the bright stars of that region, inchuling .Antares and o Scorpii. 
The nebula is gathered in cloud-like forms, the greatest massus 
being around p Ophiuchiand two neighbouring smaltstars. This 
photograph was taken with the Willard lens of 6 inches aperture, 
with which Prof. Barnard has previously obtained such splendid 
results. 

Even more interesting is a photograph of the same region 
taken with a ‘lantern lens” of 14 inches aperture and § inches 
equivalent foeus, the exposure being 2h. 18m. The scale of 
this photograph is about 10 to the inch, and in addition to 
bringing out some new points about the great nebula. it shows 
the sky itself in that region to be very wonderful. Vhe first 
photograph had shown that the nebula occupied a singularly 
blank part of the sky, from which large vacant channels diverged 


» towards the east, and the negative taken with the lantern Jens 


showed that these channels ran irregularly eastward for 15° or 
EOk 

The photograph taken with the lantern lens shows that the 
new nebula estends southward for two or three degrees beyond 
Antares and ¢ Scorpii ina southward direction, An elongated 
nebula about 2 or 3° lony. involving the star vy? Searpii, is alse 
seen on the photograph. 


Pror. Barnard goes on tu say that “this magnificent nebula ts 
one of the finest In the sky, and as it involves se many of the 
bright: stars in that region it) would imply that) they are 
essenlially at the same distance from us.” (.fs4, Vac. 3301). 
The unpretentious character of one of the instruments employed 
by Prot. Barnard js not the least remarkable feature about this 
new discovery. 


New Vakiapik STARS —Jf olsen am Oservatary Crreudir, 
New 42. receivel frem the Kev. T. FE. Espin, announces that a 
red staref secchi’s Type LIT.. magnitude Sy, was detected at his 
Observatory on July 1g, in R.A. 10h, 52°4m., Decl. 2 ie 
(1900). The star is probably a new variable, and is not in the 
southern Mur Arueteruns. The star designated spin to2r is 
also qr Lably variable. 


THI: BRITISH MEDICAL ASSOCIATION. 
a> alrea ly noted. the siaty-third annual meeting of the British 
Mediral Association will be held in’ London next week. 
From the pregramine of final arrangements published in the 
current nuniber of the ArithA Me tial Journal, it is evident 
that the meeting will be of exceptional interest and importance. 
The Vresilent-elect 1s Su J. Russell Reynolds, Bart. An address 
in Medirine will Le delivered by Sir William Broadbent. Bart.; 
an ad Iress in Surgery by Jonathan Hutehinson, FLR.S.; and an 
address in Vhysiclogy by Urof. Edward Albert Schafer, PRS. 
The scientific husiness of the meeting will be conducted in 
fifteen sections >= Numerous papers have been received by each 
Section, and specific points have been selected for discussion. 
In the section of Medicine, presided over by Dr, FLW. Pavy, 
PORS., the following subjects have been selected for discussion + 
(1 Diphtheria and its treatment by the antitoxin ; acute lobar or 
croupsls pneumonia, its etiology, pathology, and treatment ; 
the causes of acute rhenmatism and its relation to other affec- 
toons. The resident of the Surgery Section is Sir William 
MacOorvac, why will make some introductory remarks, in 
which he will refer to the effects produced by modern rifle 
Dullets on the human body. The f dlowing subjects have been 
selected for discussion: The diagncosis and treatment of fractures 
ofthe upper third of the femur, including the neck 3 the surgical 
treatment of cysts, tumours, and carcinoma of the thyroid gland 
and steesery thyroids. Sir Wilham riestley presides over 
the Seeton of Obstetrics and Gynecology. The President of 
the Scetwon of Vublic Medicine is Dr. Ernest Ilart. The 
regular business of this Section will commence each day with a 
formal discussion by gentlemen who have been invited to open 
the debates. The subjects selected are as follows ; Vresidential 
address Water-horne disease and its prevention; discussiuns 
tpon the regulation of the slaughter of animals for human food 
atl the inspection of animals before and during slaughter : the 
InscMerity ot tenure of extra:Metropolitan Medical Otticers of 
Hicalth under the Vublic Tlealth Act, 1875. The Scetion of 
Isychology has for ity President Dir, W. J. Mickle. The Tresi- 
dent will «pen the section with an address on the brain. 
dseussien has been arranged (o take place on each day, the 
suje ts being: On the treatment ef melancholia; on insanity, in 
relati © criminal responsibility ; on epilepsy. and its relation 
es i@semty. Vie President of the Mhysiclogy Section ts Dr. 
Past) Ferrier, FS. In this Seetion a discussion on the 
nie hans of the cardiee cycle will be introduced by Vrof. Hay- 
erat and Dr. 1). Vaterson s the following will take part Dr. 
Neel Van, Dr. Lauder Brunton, ORAS... and Vr. Gibson. 
The aatomy and Histology Seetion has for its Mresident Mr. 
Henry Metrris. The follawing subjects have been selected for 
escussiog:: Vet in its relate te anatomy: the development 
end striture of the placenta; the topographical anatomy of the 
talfine The Mresident of the Seetion of Pathology and 
Hawtenele gy is Dr. Samuel Wilks, FORS. ‘Vhe work of the 
Seen) inelodes the dethonstradon of the malaria parasite hy 
Ltr V! Manson, with some faets as te its life-history, “There 
] dye ussim upon this, and upen neuritis: vaccinia and 


vermle : pernicteiis anemia; and lymphadenoma, Vhe Presi- 
Section af Ophthalmedogy i Miro 1. Mower. The 
Jal Sw ous@ons have been arranged am this Section: On 
emt t seof recurrent ophthalniiay on the diagnosis of 


or Hos oon the question of operating in echronte 


" ! Seen of Diseases of Children has for its 
Ire e Ms. febn UL Morgans and the Mresident of the Scetion 
, A Seo W. Delay. The Section of he nnacology and 
Ts terat Preadent Str Wallam) Koberts, PO1KS. 
lear Peres yor adiserssion upon serum therapentics, 
7! eyorement ot the pradession with reference to 
mr hate h Pern pia. Vr. Velix, Seman is 
fe | oo Dee Swern af Lecryngolegry sand Tr, TT. Wad- 

eC pe eer er Dermataloy Section. banally, the ethics 
ogee a tar) Oe | So Ue to itself, presided over by 
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Dr. W. FF. Cleveland. Only members of the British Medical 
Association, invited guests, and accredited strangers, will be 
allowed to attend the general meetings or the meetings of 
Sections. The reception-roams will be opened en Monday. July 
29, at 12 o'clock noon. The members’ reception-room ts in the 
large hall of King’s College. .\ separate reception-room has 
heen provided for invited foreign guests nest to the members’ 
reception-room, and another for hidies at the Royal Society's 
Rooms, Burlington House. The arrangements for the conduct 
of the work of the Sections, and for the comfort of the members, 
have been admirably arranged, so there is every promise that the 
meeting will be a very successful one. 


TEESE dl CONST in.) CUA ile 
MINERALS 
Is 


“TVHIE gas obtained from the mineral cleveite. of which a 

preliminary account has been communicated (o the Koyal 
Society | /receedings, May 2, 1895), has been the subject of 
our investigation since the middle of April. -\ltheagh much 
still remains to be done, enough information has been gained to 
make us believe that an account of our experiments, so far as 
they have gone, will be received with interest. 

We have attempted to ascertain, in the first place. from what 
minerals this gas, showing a yellow line almost, if not quite, 
identical in wave-length with the line Dy of the chromespheric 
spectrum, and to which one of us has provisionally given the 
name ‘helium ~—a name applied by Profs. Lockyer and Frank- 
land some thirty years ago to a bypothetical solar clement, 
characterised by the yellow line 1), of wave-lenyth 58757982 
(Rowland), We may state at once that itis not our purpose to 
attempt to prove this coincidence, but willingly to leave the 
subject to those who are more practised in such measurements. 

We propose therefore, first, Co diseuss the terrestial sources of 
this gas: second, to describe experiments on products from 
several sources ; and last, to propound some general views on 
the nature of this curious substance. 


1. The Sources of Helium. 


It is usual ina memoir of this kind to cite previous work on 
the subject. Tt would be foreign to our purpose to discuss 
observations on the solar spectrum: our memoir deals with 
terrestrial helium. -Vnd we have heen able to find only one 
short note of a few lines on the subject; it is a statement: by 
Signor Palmieri | Avewd. wdc. dé Nagel, xs. 233), that on es- 
amining a Java-like product ejected by Vesuvius, he found a soft 
substance which gave a yellow spectral line of wave-length 
587753 he premised further researches, but, so fiir as we know, 
he did not ii his promise, He does not give any details as to 
how he examined the mineral. 

An account has already been given in Hart 1, of Dr. Hille 
brand's investigations on the gases occluded by various 
uraninites which he was so unfortunate as to mistake for nitrogen. 
Dr. Hillebrand was so kind as to supply us with a fair quantity 
of the uraninite he employed ; and it is satisfactory to he able 
to confirm his results so far; for it ir heyend doubt that the gas 
evolved from his uraninite hy heating it in a vacuum or by 
boiling with sulphuric acid contains about 10 per cent. of 
its volume of nitrogen. Tt is therefore not Co he wondered aty, 
that he termed the conclusion that the gas he had was nitrogen s 
for he obtained some evidence of the formation of nitrous fum 
on passing sparks through a miature of this gas wilh oxygens 
he succeeded an obtaining a weighable amount of ammoniunr 
platinichloride from the product of sparking it with hydrogen 
in presence of hydrochloric acid: and, in ad dition, he observed 
a strong nitrogen spectrum in a sunple of the gas transferred 
a vacuum tube, Ulad he operated with cleveite, as will 
shown Tater, he would have in all probability discovered helium 

Bull. CS. Geelogt al Survey, xviii. 43) 

To extract the gas fram) small quantities of minerals, from 2 
te § grams of the coarsely powdered substance wats heated in 
a sina bulb of cranbustion-tubing, previously exhausted by 
Yopplers pump. As it was found that water and carbon dinxid 
were often evolved, a soda-lime tbe and a tube filled with: 
phosphoric anhydride were often interposed between the hulb 
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TA paper by Brel William Rameau, b ROS, Dr. Jo Norman Colhic, and 
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and the pump. After most of the gas had been evolved, the 
temperature was raised until the hard-glass hulb began to 
collapse. 

Many of the minerals evolved hydrogen ; hence, after the gas 
had entered the pump, the bulb was completely exhausted, and 
the gas was sparked with oxygen, no alkali being present. The 
oxygen was then absorbed with caustic soda and pyrogallic acid, 
and (he gas was transferred toa vacuum-tube. As this process 
of transference proved very convenient, it is worth while to 
describe it in full. 

The apparatus is shown in the annexed figure. Tt consists of 
a tube provided with a perfectly-fitting stop-cock ; this tube is 
connected with a T6ppler’s pump. Vhe vacunm-tube or tubes 
to be fitted are sealed to a lateral branch above the stop-cock. 
The lower part is bent into a sharp U, and the end drawn out 
toa point and sealed. The stop-cock is then turned full on, 
and the whole tube is completely exhausted, until the vacuum- 
tube shows brilliant phosphorescence, or, indeed, as often 
happens, ceases to conduct the discharge ; the stop-cock is then 
closed. A mercury trough is placed below the bend of the 
tube, and the latter is sunk until the closed end disappears 
below the mercury. .\ small tube, which need not contain 
more than tc.c, of the gas to be introduced into the vacuum- 


tube, is then placed over the closed end of the bent tube, and | 


the mercury trough is lowered. The sealed end is then broken 
by pressing it against the interior of the gas-tuhe, when gas 
enters up to the stop-cock. On carefully opening the stop-cock 
a trace of gas is passed into the vacuum-tube; this gas is then 


pumped out and collected below the delivery tube of the 
Topplers pump. One such washing with gas is usually 
sufficient. The stop-cock is again opened, and a_ sufficient 
amount of gas introduced into the vacuum-tube to show the 
spectrum. 
the gas soll remaining in the bent tbe may be transferred to the 
pump and collected. — Lt is seen that this method permits of the 
filling of a vacuum-tube absolutely without loss, and it may be 
added with great expedition. 

The results obtained with the minerals examined are given in 
the following table. 

The spectrum of helium is characterised by five very brilliant 
lines; these occur in the red, the yellow, the blue-green, the 
blue, and the violet. In every case, except with hjelmite, 
Jergusonite, and xenotime, in which cases the lines were merely 
seen, all these lines were identitied by snnultaneous comparison 


in the same spectroscope with the spectrum of helium from . 


cleveite. With the gas from samarskite and in some other 
cases a still more careful comparison was made, and the absolute 
coincidence of every visible line was ascertained. 

Prom many of these minerals, a hydrocarbon was extracted ; 
this was manifested by the non-absorption of the gas by caustic 
potash until after explosion with oxygen. It would be interest- 
ing to ascertain whether the hydrocarbon is present as such in 
the mineral, or is formed during the heating, for in all cases 
where a hydrocarbon was evolved, a large quantity of hydrogen 
was also obtained. ff a vacuum-tube be charged with the crade 
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The vacuum-tube is then removed by sealing, and | 


507 


gas, merely deprived of carbon dioxide by caustic alkali, the 
spectrum consists almost wholly of the fluted bands of carbon. 


Name of miner. Source. Result. 


Vitrotantalite ... 
Samarskite 


Rachwane, Ceylon 
Unknown 


Vydrogen and helium. 

A littl hydrogen and 
nitrogen. .\fter spark- 
ing with oxygen over 
caustic soda, 15 grams 
yielded approximately 4 
c.c. of helium. -\t high 
pressure (4 mm.) the 
unsparked gas shows 
fluted carbon spectrum. 
At low pressures this is 
invisible. 


VWjelmite ... lahlun, Sweden... No hydrogen: trace of 
helium. 

Fergusonite Ytterby, Sweden.. Do. do. 

Tantalite... Fahlun, Sweden... Trace of helium. 


Pitchblende (CCTM en conan 0 grams yielded about 
o°§c.c. ofhelium, After 
fusion with hydrogen 
potassium sulphate a 
further very small quan- 
uly was obtained. 

Vitchblende Unknown . Small quantity of helium. 

Polycrase ]litter6, Norway.. Do. do. 

All these minerals contain uranium. 
Nignawites = en arolinceree ‘Contains hydrogen and 


helium in fair quantity. 


Pe Fahlun, Sweden... Do. do, 
me Woah cig eee nent. Do, do. 
SOM fides uaa Skrotorp, near 
Moss, Norway... Do. do. 
Senoline mess WAREVAW coceo Geondcoee, ‘Wissen, eunidh, §  ciiere 


explosion with oxygen, 
a trace of helium. 


Orancerte me Near .Arendal...... Kasily gave a good 
spectrum of pure 
helium. 

Columbite ...... Ne SMI) sonees Much hydrogen: no 
helium. 

Perofskite Magnet Cove, 

e\irkansas) (7 oc.-s Very little gas: partly 
hydrogen. 

WSBWAR Gra conoacsee Sivecleriae eee ifardly any gas; trace of 
hydrogen. 

TOMBE ocean ane SNOUGMWAN me rwnteresh Fair quantity of hydro- 
gen. 

I luccerite UV SHORI onccassas Carbon dioxide: glass 
etched. 

Orthite Sure ecn: Hlitterd, Norway.. | pela ae om 

Gadolinite . ” ” | hydrogen. 

TE RRSORIGE oa none an bs Do. do. 

Geriteneme nknowneeeee go grams gave 50 c.c. of 
gas, leaving) il-3 sexe: 
after explosion with 
oxygen, After spark- 
ing and absorbing oxy- 
gen, o°1 ¢c.c. remained. 
Not examined. 

Hlende. (OMS ORT egapacoce No gas. 

TRUER he soca. a re 

(iummite.. Mat Rock Mine, 

Mitchell Co., . 
Caroling No gas, except a trace of 
carbon dioxide. 

Pyrolusite LETATEMA aces tec Only oxygen. 

Native platinum Brasil ............... Trace of oxygen. 

ae me Suberia Vrace of oxygen in larger 


quantity, and trace of 
hitrogen. 
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Tet is here of interest to inquire which constituent of these 
minerals is efective in retaining helium. For this purpose, it is 
necessary to knew their composition: but it has not been 
possible to make accurate analyses of all the samples of minerals 
treated. Hilleliand suppesed that the gas was retained by the 
uranium. and states that its volume varies roughly with the 
amount of uranium oxides present, To decide the question, it 
is necessary to consider the composition of these mincrals in 
some detul. 

Vien fantalite is essentially a tantalate of yttrium and calcium, 
containing a little tunystic acid. and sinall amounts ef iron and 
trapiua,  Vhe yiekl of hehum was here small. 

Samer “tte isa Mobate of uranium, iron, and yttria, contain- 
ing smaller amovnts of tungsten, zirconmm, and thorium. The 
amountef uranium oxide is about Tor 12 per cent. s ef thorium 
nile plout 6, of yttrium 13, and of cermm 3. It yields a 
n®klerate ane unt of helium, 


ffi init Awely resembles tantalite in composition, Tut 
contains stannic oxide. The yield of helium was minute, 
forguenit is a niobate of yttnum and cerium, containing 


only a svall ameunt of uranium, zirconium, tin, tungsten, Ac. 
The yield of helium was here minute. 

Tenty ite consists of tantalate of iron and manganese ; 
heliem obtained was a niere trace. 

Fit hleende consists mainly of the oxide, U3O,. The rare 
tnctals are present in English pitehblende in very minute amount. 
The heliun obtained was very minute in quantity, and had a 
large amount of the mineral nat been used it would doubtless 
have escaped detection, 

Poly ra is ® utobate of uranium, containing titanium, iron, 
yttrium, amd cerum, The amount of heliam obtained from. it 
was sn ll. 

These minerals, it will be seen, all contain uranium, To 
thei must be added cleveite and broggerite. from which by far 
the best yicld was obtained. 

JV matte, which gave a good yield of behum, ts a phosphate 
of cen. lanthanum, and thorium, but does net contain 
uramium, Tt might serve. if necessary, as a source of helium, 
for it is comparatively cheap; it would form a more economical 
source than cither cleveite or broggerite, 

Newtine is a phosphate of yttrium, and yields a trace of 
helium. 

Ormetth and Thorite are silicates of thorium containing 
small quantides of uranium and dead. The former of these 
yielded a fair amount of hehum, bat none could be obtained 
froma larger quanuty of the latter. 

brom these Aetails, it may be concluded that the helium is 
retained by Minerals consisting of salts of uranium, yttrium, and 
thorium. Whether its presence is conditioned by the uranium, 
Up> yttratm. or the thorium, we are hardly yet in a position to 
dente, Vo yodge by the Cornish ore, oxide of urantum alone is 
sufferknt to retain it; but that its presence is not absolutely 
necessary is shown by ats existence in monazite and xenotime. 
The high atomic weights of urantum and thorium, and the low 
atani weight of heliam suggest some connection ; and yet 
yttrium, which possesses a medium atomic weight, sometimes 
appears to favour the presenee of the gas; for ytGnum is present 
wo yttrotantalite, whith, however, contains uraninm, and in 
boveete an which uraniam ts present in relkutively large amount, 

Nome of the oxmles of uniniam, when heated in) beluim and 

Towed te ®nal, retains the gas; but similar experments have 
yet been made with oxides of thorium and yttrium, or with 
nistorod these with uranium oxide, 
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Mo Dorota ef higher cdaeation in branee, has been 
posel tthe pak cf Cefunarder in the Legion of Honotr. 

Vie the will of the tote Mis. Tater, widow of the late Bishop 
af Mar ret 4 fj0fo rs bequeuthed te Oriel College, 
Coefore, fer ite famed ae Sehelurship, 

MIP, Ulex ys Hart), wha wah a evening student an the 
Chenital Dh parties f toe Tainsbury “Teehnieal College, Has 
et Me by tie Techroeil Teeteetien Commiltee af 
Verma @ fown © mel te the pet ad Vemepal and) WWead 
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Master of the Accrington Municipal Technical Schools, just 
erected at a cost of £12,000, 


AFTER ten years of quiet and unostentatious work in temporary 
buildings, the authorities of the Cambridge Training College 
for Women Teachers have been able to erect large and handsome 
college buildings by means of a grant from the Pfeiffer Bequest 
and voluntary subscriptions. “The new buildings will be 
formally opened on Saturday, October 19, by the Marquess of 
Ripon, and other well-known persons interested in education 
have promised to take part in the proceedings. — Practical 
demonstrations will be arranged to illustrate some of the latest 
developments of educational method, both in teaching and train- 
Ing, sous to make the oceasion one of special interest to those who 
are taking a share in the development of secondary education in 
England, The experiment of training teachers under new condi- 
tons, and to some extent on new lines, under the shadow ofan old 
University. is of special interest, and the epening ceremeny will 
afford a unique opportunity to those interested in’ secondary 
education to learn something of the nature and results of this 
experiment, 


Her Matesry’s Commissioners for the Exhibition of 1851 
have made the following appointments to science research 
scholarships for the year 1895, on the recommendation of the 
authorities of the respective universities and colleges. The 
scholarships are of the value of £150 a year, and are tenable for 
two years (subject to a satisfactory report at the end of the first 
year) in any university at heme or abroad, er in some other 
stitution approved of by the Cammissioners, The scholars ate 
to devote themselves exclusively to study and research in some 
branch of science, the emtension of which is important to the 
industries of the country : University of Vdinburgh, John 1), F. 
Gilchrist; University of Glasgow, Walter Stewart ; University 
of St. Andrews, Hemy ©. Williamson: University College, 
Dundee, James Ilenderson ; Mason College, Birmingham, 
Kobert 1). Pickard; University College, Bristol, Samuel BR. 
Milner ; University College, Liverpool, John 1, Farmer; Uni- 


versity College, London, Emily Aston; Owens College, 
Manchester, William I], Moorby ; Durham College of Science, 
Newcastle-on-Tyne, .Mlexander 1. Mellanby University 


College, Nottingham, Martin EK. Keilmann : Queen’s College, 
Belfast. William Manna; M‘Gill University, Montreal, Robert 
QO, King: Queen's University, Kingston, Canada, Thomas 1. 
Walker: University of Sydney, John .\. Watt; University of 
New Zealand, Ernest Rutherford, 
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Amertean Meteorological Journat, June. ~The principal 
articles are:= The Thermophone, by 11. EB. Warren and 
G. C. Whipple. This is an instrument for measuring tempera- 
(ure, particularly of distant or inaccessible places. Tt wis 
devised by the authors for the purpose of obtaining the 
temperature of the water at the hoettom: of a pond, but is also 
suitable for obtaining the temperature ef the soil at various 
depths, The apparatus resembles Siemen’s resistance thermo- 
meter, advantage bemg taken of the fact that different metals 
have different. electrical temperature coefficients, — The 
instrument is not yet selGrecording. California electrical 
storms, by J. 1. Parker. The abject of the paper is to inquite 
into the causes of the infrequency of clectricul storms in 
Caltornia, Vt San Diego, for instance. the Weather Bureau 
has anly reported two electrical stormy in the last sixteen years, 
Meng the principal causes, the author menGens the humidity 
of the atmosphere. the absence of excessive heat during: the 
rainy season (September te Muay), and the absence of cyclones: 
during the diy season (May to September). 


Wiotomanns Aaaaha der Physth nied Chente, No. 6. 
Survey of the present position ob cnergetics, by Georg Helin. 
Yhe two directions in which the conversion of physics into it 
science of energy tas heen most successfully canicd out are 
these of mechanics and of thermedynamies, “Two views of 
energy are at present: struggling for supremacy, that which 1e- 
gards chery asa mathematical abstracden, non caistent except 
in equations, and that which regards enerpy as a conerete reality, 
iiling space, and migrating: contimously from one place to 
another, One of the chief generalisations of the science of 
energetics is Uns: In order that something may happen tt is 
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sufficient and necessary that uncompensated differences of in- 
tensity exist.—Influence of gases in solution upon the silver 
voltameter, by John E. Myers. (See p. 276). -The aureole and 
stratification in the electric are, and in clischarges in rarefied 
gases, by ©. Lehmann. The appearance of the electric 
arc with horizontal carbons is that of two gas jets burning 
against each other, and flaring vertically upwards. This 
is due to the currents of hot air ascending between them, 
and is the same as if the carbons were joined by a white- 
het wire. There is no fundamental difference between 
the are and discharges in rarefied gases, as may be shown by 
taking: very small terminals or very large discharge vessels for 
the latter. That the current travels not oniy through the are 
proper, but also through the surrounding ‘*aureole,” may be 
proved by approaching a magnet, which bends the aureole 
aside. —Magnetism of asbestos. by I.. Bleckrode. The grey 
variety of asbestos is highly magnetic. Strips of so-called 
asbestos paper 4 by 3 cm. are attracted at 1 cm. distance by an 
clectromagnet capable of carrying 5 kgr., and fibres of pure 
asbestos attract small particles of the same substance. Asbestos 
should only be used with great care in sensitive magnetic 
instruments. 


Bulletin del Académie Royale de Belzigue, No. 4.—On the 
specific heat of peroxide of hydrogen, by W. Spring. The 
method of cooling was employed, and aqueous solutions of 
various strengths were experimented upon. A 74 per cent. 
solution gave the value 0°6893, which fell to 0°6739 at 71 per 
cent., 0°6276 at 60 per cent., and 0°6208 at 34 percent. On 
further dilution to 31 per cent. the specific heat rose again to 
9 $065. Peroxide of hydrogen thus behaves very much hke a 
solution of alcohol. Chemical decomposition probably exerts 
a strong influence upon the values at high concentrations, and 
06208 must he taken as a superior limit. Woestyn’s law 
would give o°684o.  ITence it follows that the internal work of 
hydrogen peroxide must be less than that of water. On meta- 
geometry and its three subdivisions, by P. Mansion. The 
author gives a sketch of a system of geometry of # dimensions, 
by which the three varieties, those due to Euclid, Riemann, and 
Lobatchevski, respectively, can he deduced from elementary con- 
siderations, The theorem that a straight line, two of whose 
points lie in a plane, lies in that plane altogether, applies to all 
the varieties. But Riemann’s geometry is characterised by the 
proposition; 1f in a plane, two straight lines which intersect in 
a point .\ also intersect in 2 second point BK, all straight lines 
passing through .\ will also cut the line .\ Ba second time. If 
the sum of the three angles of a single triangle is equal tu two 
right angles, the same applies to all triangles, and the space will 
be Euclidean. In Kiemann’s curved space this sum is greater, 
and in Lebatchevski’s curved space it is less than two right 
On the period of frost extending from January 27 to 
This amount of frost is 


angles. 
February 17, 1895, by A. Lancaster. 


unprecedented since 1838, when the mean of the minima for the | 


days between January Sand 27 was - 13°74 C. at Brussels. This 
year the mean was - 16°C. The isothermals of mean tempera- 
tures during this period for Belgium show maxinia of frost on the 
fronder of Limburg and north of Hasselt, the least cold being along 
an tsothermal of — 5 passing along the coast through Ostende. 
Ona silicate which probably constitutes a new mineral species, by 
(, Cesaro, This mineral. which accompanies hexagonite (a violet 
manganiferous tremolite), comes from St. Lawrence County, 
N.Y. dt is colourless, or a delicate opaline-pink. [ts hard- 
ness is 45.  [t erystallises in the orthorhombic system, and 
presents two cleavages along two planes of symmetry. 1 litherto 
Wt has probably been taken for enstatite, hut it is distinguished 
from this by the sign of its bisectrix, by the absence of well- 
detined prismatic cleavages, by its fasibility before the blowpipe, 
and by its angles. From anthophyllite itis distinguished by the 
absence of tron. -Lunar topographical measurements taken on 
photographs, compared with the records of Lohrman and 
Madler, by W. Prinz. A table is given of twelve craters near 
the centre of the disc, with the values of their diameters from 
the maps and photographs. The greatest difference between 
the two cartographers appears in the case of Ptolemacus, whose 
crater is given 21,518 m. brealer by Madler than by Lohrmann, 
and the latter observer is confirmed by the photographs. 


Bulletin de [teadémie Royale de Belgique, No. 5. ~Chloro- 
bramomatic anhydride, by Dr. .4. J. J. Nandevekle. This is 
obtained by the action of bromine upon chlorofumary! chloride. 
It ty easily sublimed, even at ordinary temperatures, ina current 
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of dry air, and can he purified in this manner. Its formula 
appears to be CCLCBr.(CO),0. 1 fuses at 113” and boils at 
203%, It hasa very irritating but not disagreeable odour, and 
violently attacks the mucous membranes. [tis soluble in aleohol, 
ether, chleroform, carbon bisulphide, and benzol, and easily 
crystallises in needles by concentration. When sublimed, it 
crystallises in plates. Water only dissulves it slowly. and an 
aqueous solution, when spontaneously evaporated, gives a very 
soluble deliquescent substance, which only crystallises when 
nearly dry. 

Proceedings of the St. Petersburg Soctety of Naturalists, vol. i. 
No. !-3.—The St. Petersburg Society of Naturalists has intro- 
duced this year a most welcome Improvement in its publications. 
The Proceedings of the Society are now published separately, in 
advance of the Memoirs, and all the communications are 
summed up by the authors themselves in French or in German. 
We have already received three fascicules of the Proceedings, 
which contain a number ef interesting communications: on the 
petrography of central Caucasus and on Vesuvian lavas, by M. 
Loewinson-Lessing ; on the morphology and phylogenetic 
relations of the Myriapoda, by P. Schmidt, from which we learn 
that the Paarofus Huxley? is possessed of a pair of tracheas, of 
a very plain structure, which open under the mandibles; on the 
flora of the Zerafshan region in Turkestan, by W. Komuroff: on 
the embryology of the Diplopodes, by N. Cholodkovsky : on the 
lymph glands of the earthworms, by (+. Schneider ; on geological 
researches in the Altai, by Prof. Inostrantseff; on the formation 
of the egg in the Dytéscus, by IK. Saint-Ililaire ; and on the 
Pantopodes of the Arctic Ocean and the White Sea. being a 
review of the species described and collected both by the author 
and different previous explorers, with a description of one new 
species ant two new varieties. 


wWemotrs ( Trudy) of the St. Petersburg Soctety of Naturalists, 
vol. xxiv., Section of Botany.—Besides the Proceedings, this 
volume contains two important works :—The  sub-genus 
Lugentiana of Tournefort’s genus Gertiana, by N. Kuznetsov, 
being an elaborate work of 530 pages. with a plate and geo- 
graphical maps, and containing the systematic description of 
this sub-genus, established by the author. its morphology, and 
the geographical distribution of tts species.—The flora of 
Crimea, by W. Agéenko, part ii., first. fascicule, containiag the 
tribes from the Ranunculacex to the Cappartdea. In the first 
yolume of this work the author gave a review of the literature of 
the subject, as well as a review of the collections of Crimean 
plants which he had at his disposal, and an excellent sketch of 
the flora of Crimea and its dependency from the local physical and 
geological features of the country. Now he gives the full list of 
the vascular plants of Crimea, which will be followed by a 
review of the geological changes undergone by Crimea and their 
influence upon the present composition of the flora. 


Bollcttino della Socteta Sismologtear Italiana, vol. i., 1895, 
Nos. 1, 2.—Whether, and to what extent, an earthquake-wave 
can afford criteria for reasoning with regard to the nature of 
the formations traversed by it. by Prof. P.M. Garibaldi. 

On conical or horizontal pendulums, by Prof. G. Grablovitz. 
In this paper is described a simple form of horizontal pendulum 
designed for timing, or calling attention to, the beginning of a 
disturbance. The mode of suspension resembles that adopted 
by Gerard and Milne, and from the mass at the free end of the 


horizontal rod there projects downwards a wire into a small cup 


of mercury. When the pendulam is disturbed, an electric 
circuit is closed, and a bell is rung, or the time determined by 
stepping a clock, &c. The Lecco earthquake of March 5, 
1894, by Dr. M. Baratta. This earthquake was a very slight 
one. and its interest lies in the discovery by its means of a new 
centre of disturbance in Lombardy, with which other slight 
shocks may also be connected. The relation between these 
earthquakes and the geological structure of the district is dis- 
cussed.—Vesuvian notes (1892° 93), by Prof. G. Mercalli, ~Seis- 
moscope for electrical registration, by Vrof. CG. Mugna.— 
Geodynamic levels for continuous registration, by Prof. . 
Grablovitz, Vhe author has had two water-levels constructed 
fur the geodynamie observatory at Ischia, Vhey are each 24 
metres Tong, and are arranged north-south and east-west. 
The movements of the ground are indicated by tloats, whose 
displacements are magnified fifty times by levers carrying pens 
at their free ends. Copies of the record obtained from the 
Laibach earthquake of \pril ty are given.— On the velocity of 
propagation and on the length of seismic waves, bv Trof. F, 
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Omori. See pu. 275.)=Notes on the state of Kina, by Prof. A. 
Rice >.--N+ tes on Italian earthquakes (January. Febraary. tso5). 
by Dr. M. Haratta. These are inserted as an appendix to each 
number, and forma catalogue of all earthquakes, tremors and 
pulsauens recorded at the Italian geodynamic and meteorological 
observatiries, Ac. They are a continuation of the valuable 
Suppl ment’ to the lina.) of the Uticio Centrale di Meteoro- 
Jogia ¢ Gee dinamica, 


SOCIETIES AND ACADEMIES. 


Lonpon, 


Royal Society, June 20. **.\ Dynamical Theory of the 
Electric and Luminiferous Medium. Vart T1.: Theory of 
Electrons.” By Joseph Larmor, F.R.S. 

Ina press paper on this subject? it has been shown that 
Ly means of a rotationally elastic ather, which otherwise 
behaves asa perfect Huid, a concrete realisation ef MacCullagh’s 
optical theery can be obtained, and that the same medium 
aflurds a complete representation of electromotive phenomena in 
the theary of electricity. The pondcromotive electric forcives 
were. on the other hand, deduced from the principle of energy, 
as the work of the surplus energy in the field, the motions of the 
bodies m the fiel] being thus supposed slow compared with 
radiation. It was seen that in order to obtain the currect sign 
for the electrodynamic forcives hetween current systems, we are 
precluded fran taking a currentto be simply a vortex ring in the 
fluid ether; but that this difficulty is removed by taking a 
current te he preduced by the convection of electrons or ele- 
mentary clectric charges through the free wether, thus making 
the current cflectively a vortex of a type whose strength can be 
altered by induction from neighbouring currents. .An electron 
occurs naturally in the theory asa centre or nucleus of rotational 
strain, which can have a permanent existence in the rotationally 
elastic uther. in the same sense as a vortex ring can have a per- 
manent existence in the ordinary perfect fluid of theoretical 
hydroclynamics. 

In the present paper a farther development of the theory of 
electrons is made, As a preliminary, the consequences as re- 
gards ponderomotive forces, of treating an element of current is 
as a separate dynamical entity, which were indicated in the 
previous paper, are here more fully considered. — lt is maintained 
that a hypothesis of this kind would lead to an internal stress in 
a condictor carrying a current, in addition to the foreive of 
Ampere which acts on each element of the conductor at right 
angles to its length = Though this stress is self-equilibrating as 
regards the conductor as a whole, yet when the conductor is a 
hquil, such as mercury, it will involve a change of fluid pres- 
sure which ought to be of the same order of magnitude as the 
amjperean toreive, and therefore capable of detection whenever 
the lattcr is easily observed. experiments made by Vrofs. Fitz- 
Gerald and Lodge on this subject have yielded purely negative 
resnits, se that there is pround for the conclusion that the 
ording ry current-element «8s cannot be legitimately employed in 
framing a dynamical theory. 


This result is entirely confirmed when we work out the pro- | 


perties of the field of currents, considered as produced by the 
conve tion of electrons. Tt is shown that an intrinsic singu- 
lanty in the ther, of the form of an electron ¢, moving with 
velority (2, 3, °) relative to the quiescent mass of wwther, ts 
subject toa feree ¢ (P,Q, R), given by equations of the form 
Pack - bf -d¥ dt —-dvide; 

in which (a, 4, ¢) ts the velocity of flow of the ther where the 
electron is situated, anil is equal to the curl ef (Gi. 11) in such 


way thatthe latter is Maxwell's veetor potential given by the 
fornnuty ot the type 
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and where “¥ 15 the electrostatic potential due to the electrons in 
the Gl that Ye tke r, where © is the velocity of radia- 
hen Thee: equations are proved to hald good, not merely if 
the metiens of the electrons are slow compared with radiation, 
asin the previou® paper, but quite irrespective of how nearly 
they appreach that limiting value; thus the phenomena of 
radiation Welfare included in the analysis. 

An element of solume of an unelectrified material medium 
contains as many positive electrens as negative. This force 
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and this, when decomposed with dilite sulphuric acid and 


| staying: its properties and, if possible, of determiming the con- 
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(1, (0, R)tends to produce electric separation in the element by 
moving them in opposite directions, leading to an electric 
current in the case of a conductor whose electrons are in part 
free. and to electric polarisation in the case of a dielectric 
whose electrons are paired into polar molecules In the former 
case, the rate at which this force works on a current of electrons 
(a’, 2", ze"). is Wee + Ce" + Rees it therefore is identical with 
the electric force as ordinarily defined in the clementary 
theory of stendy currents. In the case of a dielectric it repre- 
sents the ordinary electric force producing polarisation, So 
long as a current is prevented from flowing, the ponderomotive 
force acting on the element of volume of the medium is the one 
of electrostatic origin due to such polarisation as the element 
may possess, for as the element is unelectritied it contains as 
many positive electron negative. But if'a current is flowing, 
the first two terms of (1, Q, R), instead of cancelling for the 
positive and negative electrons, become additive, as change of 
sign of the electron is accompanied by change of sign of its 
velocity: so that there is an electrodynamic force on the 
element of volume, 


(X,Y, Zis(erc — eA, cela -— u'e, 1b -7"a), 


where, however, (4, 2, a) is the frve current composed of 
moving electrons, not the total circuital current (7,7, 7) of Max- 
well, which includes the rotational displacement of the free 
wther in addition to the drift of the electrons. 

Vhe electric foree (P.t), RB) as thus deduced agrees with the 
form obtained originally by Maxwell from the direct: considera- 
tion of his concrete model of the electric field, with idle wheels 
to represent electrification, Te has been pointed out by von 
Helmholtz and others, that the abstract dynamical analysis given 
in his 7reafese does not really lead to these equations when all 
the terms are retained ; this later analysis proceeds, in fact, by 
the use of current-elements, which form an imperfect represen- 
tation, 1a that they give no account of the genesis of the current 
by electric separation in the clement of volume of the 
conductor. Q 

The ponderomotive force (X, Y, Z) isat right angles to the 
clirection of the true current, and is precisely that of Amptre 
in the ordinary cases where the difference between the true 
current and the total current is inappreciable. It differs trom 
Maxwell's result in involving true current instead of total 
current; that is, the forcive tends to move an element of 
a material body, but there is uo such forcive tending to move 
an element of the free wther itself. [nm this respect it differs also 
from the hypothesis underlying von Helmholtz’s recent treatment 
of the relations of moving matter to wther 

The theory is applied (1) to the determination of the electric 
and magnetic stresses in material media and of the mechanical 
wressure caused by radiation, (2) to optical propagation, inciud- 
ing detailed theories of dispersion and metallic retlexton, 
including also the influence of motion of the material medium. 
lt is shown that if electrons are accepted as the basis 
of material atoms, the latter topic is fully elucidated: also 
that the theory is not at a duss when explanations of the 
phenomena of inertia, gravitation and spectra are demanded. 

June 20,—‘'.An Inquiry into the Nature of the Vesicating 
Constituent of Croton Oi.” By Wyndham RR. Dunstan, 
. aoe and Miss 1. EK. Boole. 

Vhe vesicating constituent, or more strictly, the pustile: 
producing constituent of croton oil, has been the subject of 
Investigation by numerous chemists and pharmacologists during 
the past forty years. According to the researches of Buehheim, 
and more recently of Kobert and Mirscheydt, the vesicating 
action is due to an acid closely allied to oleic acid, which has 
been given the name of crotenoleic acid. This substance is now 
prepared on a large scale in’ Germany for medical use, wi 
extracted from croton oil by the method devised by Kobert and 
Hlirscheydt. ‘This consists in saponifying with barium hydroside 
that part of croton oil which readily dissolves in strong alcohol, 
The resulting barium salts are washed with water, then dried, 
and repeatedly extracted with ether, which dissolves the hariuny 
salts of oleic and crotonoleie acids, These salts are separated 
hy means of ether, which dissolves only the barium crotonoleate, 


extracted with ether, furnishes the crotonoleic acid as a viscid ofl. 
Since very little is known abont this acid, even scone 
being undetermined, the authors prepared it with the object of 


stitution since no fatty acid of known constitution exhibits the 
property) of vesicating, Starting: with the crotonoleic acid 


JULY 25, 15905] 


prepared as «described above, the lead salt was obtained and 
submitted to a process of fractional precipitation by adding 
successive quantities of water to its solution in alcohol. By this 
means crotonoleic acid was proved to be a mixture composed 
for the most part of inactive oily acids, the lead salts of which 
are precipitated first, whilst the true vesicating constituent (or 
its lead salt) is principally contained in the last fractions, and 
represents but a small proportion of the original material. It 
was observed that the conversion of the crotonolcic acid into a 
lead salt did appreciably atiect its vesicating power. 

The supposed active constituent of craton ail, crotonoleic acid, 
having thus been shown to be a mixture, the authors proceeded 
ta attempt to isolate the vesicating constituent from croton oil 
direct. 

3y saponifying that part of croton oil which is soluble in 
strong alcohol with a mixture of lead oxide and water, and 
repeatedly fractionating an alcoholic solution of the lead salts 
with water, the later fractions, which possessed the greatest 
Vesicating power, ultimately furnished, when submitted to a 
series of tractionations, a 1esinous substance having extraordinary 
power as a vesicant. This substance could not be further 
resolved by repeating the prucess of fractional precipitation of 
the aleoholic solution with water. The same substance was 
isolated from the so called ** crotonoleic acid,” and the authors 
propuse to name it ‘‘croton-resin.” To its presence the 
vesicating property of crotem oil is due. The composition of 
croton-resin is expressed by the empirical formula C,311,,O4. 
So far all attempts to crystallise it, or to obtain crystalline 
derivatives from it, have been unsuccessful. It is a hard, pale 
yellow, brittle resin. nearly insoluble in water, light petroleum, 
and benzene, but readily dissolved by alcohol, ether, and 
chloroform. When heated it gradually softens, and is quite 
Huid at 90°C. Croton-resin has neither basic nor acidic 
properties: it may be boiled with a mixture of lead oxide and 
water without being appreciably affected. © Mbullition 
aqueous potash or soda gradually decomposes it, destroying its 
vesicating power. The praducts of this action are several acids, 
some of which are members af the acetic series. By oxidation 
of the resin with nitric acid a mixture of acids is obtained. 
Vhe constitution of croton-resin is therefore complicated, and its 
nwlecular formula would appear to be at least (C),11,,04). or 
Cyglig,0,. Since it is not saponified by a mixture of lead oxide 
and water, and as no glycerol! could be detected amony the 
products of its decomposition by alkalis, it is not a glyceride, 
and as it does not react with hydroxylamine or phenylhydrazine 
or sodium hisulphite, it is probably neither a ketone nor an 
aldehyde. The evidence so far obtained points to the conclusion 
that the constitution of the vesicating constituent of croton oil 
inay be that of a lactone or anhydride of complicated structure. 

“On the Magnetic Rotation of the Plane of Polzrisation of 
Light in Liquids, Dart I. Carbon Bisulphide and Water.” By 
J. W. Rodger and W. Watson. 

The aim of this investigation is the determination in absolute 
measure of the magnetic rotation of liquids at different tempera- 
tures, the effect of the chemical nature of the liquid on this 
preperty, and its correlation with other physical properties. 

The present communication contains a description of the 
apparatus and method of experiment. and the results obtained 
with the standard liquids, carbon bisnlphide and water, fos 
sodium light, in a magnetic field of constant intensity, and at 
different temperatures between 0° and the ordinary boiling point. 

In the case of carbon bisulphide three different samples were 
used, and identical result. were obtained with three separate 
coils, In the following table are collected the mean values of 
the botling point (b, p.). density at 0° (p,), and Verdet’s eon- 
stant at oO” (y)).  Verdet’s constant may be defined as the rota- 
tian in minutes of are produced in a column of liquid when the 
diflerence between the magnetic potentials at the ends of the 
column is equal to one C.G.$. unit. 
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It will be seen that the three different samples give practically 
identical values for the three physical constants, 

The results obtained for the rotation of carbon bisulphide may 
be summed up in the following equation, where y; is the value 
of Verdet’s constant at the temperature /, 


ye = 0°04347 (I—0'C01696/). 
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The expression connecting rotation and temperature is there- 
fore linear. 

In the case of water the results are best represented by 

Ye = O'OIZUL (1—0'0, 3057 

Here the rate of change of the rotation with temperature in- 
creases as the temperature rises. 

In the case of water the quotient +y/p. where p is the density 
is practically constant upto 20°, it then very slowly zaereases, 
the rate of increase between 20° and 100° being practically 
constant. 

For carbon bisulphide the quotient y‘p decreases at a constant 
rate as the temperature rises, the rate of decrease being very 
much greater than the rate of increase in the case of water, 

The measure of the molecular rotation which is usually 
employed in chemical investigations is 

(My p) substance [(My 'p) water, 
where M is the molecular weight. Although the authors post- 
pone a detailed discussion of the validity of this expression, they 
show that for carbon bisulphide, at any rate, its value changes 
with the temperature, and hence the conclusions obtained by its 
use regarding questions of chemical constitution, especially of 
tautomerism, are affected on this account. 

They alsu point out that the above expression involves the 
properties of water. The only justification fur the use of water 
in relative observations is the elimination of variations in the 
strength of the magnetic ficld in which the observations are 
made. If the temperature of observation is always the same, 
this can readily be done. If, on the other hand, the temperature 
varies, it is essential to know how the rotation of water alters 
with the temperature. In the past this alteration was unknown, 
and the arbitrary measure of the molecular rotation above 
referred to has come into use. Since an expression for the tem- 
perature variation has now been obtained it is to be hoped that 
observers will employ a measure of the molecular rotation which 
does not involve the properties of water. Indeed, other con- 
siderations make sucha measure all the more desirable. Up tll 
now the authors have made observations on eight liquids, 
besides water and carbon bisulphide, and in all cases except that 
of water the relation between rotation and temperature is linear, 
and the quotient, rotation divided by density, diminishes as the 
temperature rises. tt is highly prohable, therefore, that as 
regards magnetic rotation, as in the case of so many other 
properties, the behaviour of water is exceptional, and hence it is 
particularly ill-suited for the use to which it has been put. 
Again, on account of the sinallness of the rotation in water, the 
unavoidable inaccuracies in determining its rotation, and thus 
estimating the strength of the magnetic field. produce a larger 
percentage error in the results than if a liquid, such as benzene, 
having a considerably higher rotation than water, were used for 
this purpose. 
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Chemical Society, June 20.—Mr. A. G. Vernon Harcourt, 
Vresident, in the chair, The following papers were read :- On 
the ‘isomaltose” of C. J. Lintner, by 11. T. Brown and G. #1. 
Morris. Lintner’s isomaltose is shown to be merely impure 
maltose, and the isomaltosazone derived from it is maltosazone : 
maltose is the only substance produced tn the diastatie conversion 
of starch which yields a crystallisable osazone. — Action of diastase 
on starch: nature of Lintner’s isomaltose, by .\. kk. Ling and 
J. L. Baker.—The transformation of ammonium cyanate into 
urea, by J. Walker and F. J. Hlambly, The velocity of inter- 
conversion of urea and ammonium thiocyanate under various 
conditions In aqueous sclutions has been quantitatively studied: the 
numbers obtained can be interpreted by the dissociation hy pothesis. 
—Note on the transformation of ammonium cyanate into urea, 
by HL. J. EE. Fenton.—Some derivatives of humulene, by .4. C. 
Chapman. .\ number of derivatives of humulene, the sesquiter- 
pene contained in the essential oil of hops, are described. — Note 
on thio-derivatives from sulphanilic acid, by Miss L. 12. Walter. 
The parasulphonate-xanthate, SO,K.C,1fy.5.CS.OLt, obtainect 
by the interaction of potassium xanthate and diazotised sulphanilic 
acid, is readily’ converted into derivatives of the sulphydride, 
SO,K.CyI1,.STE, a number of which are described together with 
their oxidation produets.—Flelum, a constituent of certain 
minerals (part ii), by W. Ramsay, J. N. Collie, and M 
Travers, Fifteen out of about thirty minerals studied were found 
to yield helium, the density of the several samples of gas 
examined heing abont 2°2; the wave-length of sound in the gas 
corresponds to 13.13, so that the atomic weight should be 474. 
Helium has the solubility 0°007 in water at 18°, and is hence the 
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vest s le ges known, | New formation of glyeallic aldehyde, 
by TL. J. 11. Fenton. The acid, C,11,0,.211.O. previously pre- 
pared by the author. yields aipculite aldehyde when heated with 
water: the aldehyde readily polymerises, yielding an amorphous 
hexose. C, 11), A) e= thereal salts of ethanetetracarbuaylie acid, 
bv TW ite: and J. Kk. Appleyard. —On the occurrence of argon 
n the vasis enclosed in rock salt. by 1.1. Bedson and S. Shaw. 
The nitragen given off by the Middiesburgh brine contains about 
the sume y roportion of argon as dues atmospheric Nitrogen. =n 
the dissertation of gold chloride. by T. K. Kose. On some 
physical properties of the chlorides of gold, by T. K. Kose. 
The dissociation of pe ae peroside (part ji); the in- 
fluence ef the solvent. by |. VT. Cundall. The dissociation of 
nitrogen peroxide in. solution i “dependent on the temperature 
and on the nature of the solvent ; solutions in fourteen ** inactive > 
solvents have been quantitatively examined. ~ Condensation of 
lenzil with ethylic acetoacetate. by FB. K. Japp and G. 1D. 
Lander. On a method for preparing the formyl derivatives of 
the aromatic amines, by 11. 1K. Mirst and J. B. Cohen. The 
prunan Somatic amines yield formyl derivatives when treated 
with formamide in acetic acid solution. .\— modification of 
Zincke’s reaction, by H.R. Wirst and J.B. Cohen. The con- 
dens tron ef aromatic hydrocarbons with benzy! chloride, chloro- 
form, & .. is readily brought about by amalgamated aluminium 
foil. No method for preparing cyanuric acid. by W. 11. .\rch- 
deacon art |. B. Cohen. Cyanuric acid and hydrogen chloride 
are e btained on heating urea and phosgene in toluene soludon at 
230 in sealed tubes. The oximes of benzaldehyde and their 
ounvatives, by ©. Me Luxmore. On a colouring matter from 
fomatyr bith ia and Limattr dn vifélra, by Fo 11. Rennie. A 
ae cletring matter. which seems to be ‘hydroxylapachol, is 

found adhering to the seeds of the wo species of Lomatia. The 
colouring and other constituents contained in Chay reat (part ii. ), 
Ty N.C. “Perkin and J.J. Hummel, Inaddition to the constituents 
previatisly isohated from Chay reot, the authors now describe a 
hystavarin monomethyl cther and the three anthragallol dimethyl 
ie The six dichloroteluencs and their sulphonic acids, by 

I. Wynne and. Greeves, The disulphonic acids of toluene 

a of athe and ypara- -chlorotolueng, hy WP. Wynne and J. 
Bree. Contibrtions te our hoow ledge of the aconite alkaloids. 

Fan wai. The constitution of psendaconitine ; preliminary 
redite, by W. RK. Dunstan and F. 11. Carr. 


Parts. 

Academy of Sciences, July 15. ¥. Marey in the chair. 
Kesearches on the electric discharge of the torpedo, by M. 
WNrsonville. The author has investigated this discharge hy 
neans Of self-registering apparatus, and has rendered it ap- 
perent ly passing the current through various dispositions of a 
set df small nreandescent lamps. Wore C. the mean duration 
ofa cis harge ws fran of te 005 second. With ee from 
25 t 35.¢m. in diameter, kept for eight days in the laboratory 
beesins. the 1 MoE. oscillates between 8 and 17 volts, and the 
infensity U8 ween tand 7 amperes. There is no difference of 
petential between the two faces of the onan in repose. The 
I ooorgéns tenetion synergically and with the same intensity, 
oe ho ongen having several sections giving Independent discharges. 
Donny a discharge, the organ rises from o72 to o'3) in tem 
peréture of shor sarcunted, bet dees not become heated if in open 

eon Tee cle teaty is produced in the organ itself, and not 

(nerves serving it. Me Marey followed up this paper with 

{ow eperecie remarks, emphasising the avthor’s pont that 


SoM athe nature of nuascilic action might be expected 

fr Pouegs on the electric organs of the torpedo, and 
rome Phat the Suthor intends studying the cheet of certain 

‘ pOyscal agents of which the action on muscles is 

te ‘ On a bed of potassiem and aluminium phos: 


| Meena, and on the genesis of these minerals, 
‘iY \ Carsest 


Calenlation of Muid) trajectories, by MM. 

Pew t \ consparison between electric motors with 
rm rey? oand) those with alternating currents, 
ly MA. Th On the abserption speeteuny of legaid 
br, ofiy OD ret Tapeang and Dewar Janssen’s  liw that 

Wher ty a the bods increases as the square of the density 

t oayy hel em rtogndteate that these partieulur bands 

er Oe ither to comples niolecules produced by condensation, 
orn ole wer oof ol ales of ordinary moss, encounters 
whi area rh tre yeit te ther free path as diminished. An 
one Oetere f the abeerypticae spectrom of diquid air and Com: 
jen with tat of diquid caxygen under ordinary pressares 
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shows that a thickness of org em. of liquid oxygen gives a much 
greater band intensity than 19 em. of liquid air. he bands in 
the liquid air spectrum become more intense as the nitrogen boils 
off, Miatures of liquid air and oxygen contirn: Janssen’s law at 
low temperatures. Solid air. whether containing solid oxygen 
or not must remain doubtful, shows practically the same character 
and intensity of absorption as Hqutd air, henee the encounter 
theory is not borne out by experiment. ction of the infra-red 
rays on silver sulphide, hy M. 11. Rigollot. sing silver sulphide 
as an electrochemical actinometer, its sensiliveness to infra-red 
rays has been recognised far beyond the last visible radiations. 
Vhe E.M.I. produced may possibly be due to a calorific 
action. —On the detection and presence of Iaccase in plants, by 
M. G, Bertrand. Laccase has been recognised in many plants; 
a list is given. It appears only to be found in the rapidly 
developing parts, the okler portions of plants not yielding this 
diastase-like substance. On the essence of Linalée, by “MIM. 
Ph. Barbier and L. Bouveault. This essence consists essentially 
of licareol with small quantities of a sesquiterpene, of licarhodol, 
and diatomic and tetratomic terpenes, together with ovr per cent. 
of a ketone, C10. —On the penetration of embryos of 
*Vanguillule stereorale into human blood and the relation 
between the presence of these embryos and certain fevers of hot 
countrics, by M. DP. Teissier. Un a transition form between 
cartilaginous and osseous tissues, by M. Joannes Chatin, The 
Gecko (Patydactylas fascdudarts, Daud.) has furnished the 
tissue described. On pelagic fishing in the deep sea, by MM. 
L. Boutan and EF. I) Racovitza, The author is not able to 
confriy the existenee of types specially adapted for life at great 
depths. Ile gives a list of forms found at from 400 to 500 
metres below the surface. and shows that they are nearly the 
same as the forms asserted by Chun to be characteristic of great 
depths (1400 metres); the same types have even been collected 
near the surface. Je Lacaze-Duthiers made some remarks 
on this paper, and particularly called attention to the suitability 
of the Banyuls station for this kind of work. The phenomena 
of karyokinesis in the Uredine, by MM. G. Poirault and M. 
Kaciborski. 
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THURSDAY, AUGUST 1, 1895. 


LINEAR DIFFERENTIAL EQUATIONS. 


Handbuch der Theorie der linearen Differentialgleich- 
ungen. Von Prof. Dr. Ludwig Schlesinger, Privat- 
docenten an der Universitat zu Berlin. Erster Band. 
(Leipzig: Teubner, 1895.) 

De MORGAN is reported to have said of the subject of 

differential equations, that it illustrated the proverb 
that he who hides knows how to find. This was true 
enough at a time when the sole aim of the analyst was 
to “solve” differential equations by reducing them to 
quadratures, or to construct ingenious puzzles for the 
benefit of undergraduates. Integration by series was 
known, of course; but this was regarded as a mean 
device, useful indeed for purposes of calculation, especi- 
ally to the physicist, but unworthy of the serious attention 
of the pure mathematician. 

A new cra began with the foundation of what is 
now called function-theory by Cauchy, Riemann, and 
Weierstrass. The study and classification of functions 
according to their essential properties, as distinguished 
from the accidents of their analytical forms, soon led 
to acomplete revolution in the theory of differential equa- 
tions. It became evident that the real question raised 
by a differential equation is not whether a solution, 
assumed to exist, can be expressed by means of known 
functions, or integrals of known functions, but in the 


first place whether a given differential equation does really 
suffice for the definition of a function of the independent 
variable or variables, and, if so, what are the character- 
istic properties of the function thus defined. Few thinys 
in the history of mathematics are more remarkable than 
the developments to which this change of view has given 
rise. Leaving out of account the theory of partial | 
differential equations, which is still beset with many and 
serious difficulties, it is not too much to say that in the 
course of less than half a century the theory of ordinary 
linear differential equations alone has attained a degree 
of extent and importance which makes it comparable 
with almost any of the main branches of analysis. 

The landmarks of the new departure are the memoir 
of Briot and Bouquet in the fournal de PEcole Poly- 
technique cap. 36, Riemann’s paper on the generalised 
hypergeometric series, and Fuchs’s memoir in the sixty- 
sixth volume of Crefles Journal. Since the publication 
of this last work, more especially, the progress made 
has been execedingly rapid: the general principles of 
the subjects have been permanently established, so as 
already to admit of methodical treatment, and numerous 
particular applications, all of great interest and beauty, 
have attracted and continue to invite the attention of 
mathematical explorers. Thus there is the problem of 
discovering whether a given equation has an algcbraic 
mtegral, and, if so, of finding it ; there is the theory of 
equations with doubly periodic coefficients ; and there is 
the theory of differential invariants. Each of these is 


associated with some of the most brilliant discoveries 
of modern analysis. and cach offers abundant oppor- 
tunity for further research. 


Vhe wide extent of the subject, and the immense | 
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number of memoirs relating to it, have created an urgent 
need for systematic treatises to serve as an introduction 
to the theory, and presenting its main outlines ina proper 
perspective. Fortunately this want secms likely to be 
supplied before long ; various excellent works, dealing 
wholly or in part with linear differential equations, have 
recently appeared or are in course of publication, and 
among these the book now under review will take an 
honourable place. 

Dr. Schlesingers work, to be completed in two 
volumes, is intended to give a coherent and comprehensive 
account of the theory in the light of its most recent 
developments. This first volume is divided into eight 
sections, exclusive of two introductory chapters, one 
historical, the other treating of the existence of an 
integral, and the general nature of the singular points. 
Of the eight sections, the first contains the first principles 
of the theory, mostly after Fuchs ; the second discusses 
systems of independent integrals, reduction when par- 
ticular integrals are known, Lagrange’s adjoint equation, 
non-homogeneous equations, and Frobenius’s theorems 
on irreducibility; the third relates to the funda- 
mental equation; the fourth to unessential singular 
points ; the fifth to equations of the “ Fuchsian” class, 
that is to say, of which the coefficients are rational 
functions of x and all the integrals are regular ; the sixth 
treats of the development of integrals within a circular 
annulus ; and, finally, the seventh and eighth contain the 
general theory of equations with rational coefficients. 

The treatment is entirely analytical, and is based 
principally on the methods of Weierstrass as expounded 
by Fuchs, Frobenius, Hamburger and others ; thus the 
integrals are obtained in the form of power-series valid 
within a certain region of the plane of the complex 
variable, and no use is made of geometrical diagrams 
such as those employed by Schwarz, Nlein, and Goursat. 
Moreover, except in the fifth section, which contains a 
brier discussion of Riemann’s P-function and of the 
hypergeometric scries, the author confines himself to the 


general theory, and does not consider special cases, or 


particular applications. The demonstrations, for the 
most part, are concise, and free use is made of the sign 
of summation and double suffixes. lor these reasons 
the book is perhaps hardly suitable for those who are 
approaching the subject for the first time; but any one 
who has read, let us say, Goursat’s thesis on the hyper- 
geometric series, or Klein’s lectures on linear differential 
equations of the second order, and is modcrately familiar 
with the Weicrstrassian funetion-theory, will be able to 
consult it with advantage. To those who are engaged in 
research, Dr. Schlesinger’s treatise will be of great value, 
because those parts of the subject which are included 
within the authors plan are discussed with sufficient 
thoroughness, with a consistent notation, and in logical 
order; while the analytical table of contents gives 
references to the original sources in direct connection 
with the articles of the book which are based upon them. 
It is rather a pity, by-the-by, that the dates have not 
always been given in these references ; the reader may 
very possibly wish to know the date of a paper, and not 
be able to consult the volume of the journal in which it 
appeared, 
Mathematicians will interest 
P 


look forward with to 
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the appearance of the concluding volume of the treatise, 
which will contain, ¢fer adza, a discussion of the 
yroup of an equation, and of the classification of equa- 
tions according to the nature of the proups belonging to 
them. Until the work is complete. it is premature to 
express an opinion as to the degree of success with which 
the author has attained the object he has in view: but 
there can be no doubt of the valuable service which is 
rendered to science by the composition of a methodical 
treatise like this. So far as we are able to judge, account 
has been taken of all the most important researches 
which come within the scope of the present volume ; the 
three last sections, in particular, include an account 
of the recently published papers of Helge von Koch, 
Poincaré, and Mittay-Leffler. 

The proof-shects appear to have been very carefully 
reviscd, so that the book ts happily free from the crowd of 
misprints with which mathematical text-books, otherwise 
excellent, are not unfrequently dishgured. GoBeaNie 


THE RESEARCHES OF TESLA. 
Inventions, Rescarches, and Writings of Nikola Tesla. 
By Thomas Commerford Martin. New York: Zhe 


Electrical Engineer, 1894. 
Vy" have here an account of Nikola Tesla, his 
scientific inventions and work, by a devoted 
admirer. Mr. Martin is not a Boswell, and from the 
nature of the case his book could hardly have about it 
all that human interest which pervades the life and 
achievements of a ycteran discoverer in science. Mr. 
Tesla is a young man whose career has been somewhat 
romantic, and whose ingenuity is such as to rank him 
very high indecd amony the electrical workers and dis- 
coverers of the day. Born in Austro-lungary, educated 
at the Realschule at Carstatt and the Polytechnic at 
Gratz, and professionally first in the Government ‘cle- 
graph Department, and afterwards in Paris, his career 
as an engimecr really began when he arrived in .America 
hithe more dhan ten years ayo. 
In two or three years from the day on which he took 
ot his in the Edison Works, Vesla motors had 
attracted attention, and he leaped at once to a position 


Coat 


aoa successful cxperimenter and inventor, which his 
Hsequent work has only secured and mide more im- 
portant, Tfts researches on the effects of alternating 
ureents Of diph potential and frequency, in particular, 
thou,h they had the misfortune to be made the subject 
ef the speqalations of the ordinary journalist, are of reat 

en hr interest, and continued by Mr. Pest hinpels 


(othe armny of enthustasuc workers we now have, 
wih tal to yidd) theoretical results and practical 

ye OM wlich will mere than full the antiapations 
of tobe took a sober and rational view of their 
ie ' sole of these who listened to Ver. Tesla 
it oe J Toctititien will soon forget che almost 
1 ment performed, their Clear expesition 
nol hot deetarer manifestly a foreqen langape, 
fel 1 ee vedich the recults displayed excited 


Cevnee [4 eammmet » oem best able to yudge of ther 
fom ater ML inportires. 
Mr Marts vert of Me Peola's work is interest- 
od yet ported i 
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better than it is. He has had excellent materials, such 
as the various lectures delivered by Mr. Tesla on his 
researches generally, the papers read from time to time 
to scientific societies on particular inventions and points 
of interest, and apparently the specifications of Mr. 
Tesla’s patents. Our complaint, 1f we have one, is that 
this material has hardly been sufficiently worked up. 
Many of the lectures and papers were, as was inevitable, 
hurriedly composed, and the expression of Mr. Tesla’s 
theoretical views contained in them is not always so 
clear and complete as it might have been made by one 
not so rapidly carried forward by the stream of dis- 
covery. <A great inventor can hardly be expected to 
spend time weighing words and phrases, at any rate he 
has a title to be excused from doing so, which others 
who expound him do not possess. As it is, Mr. Martin’s 
book is on the whole a reproduction of articles which 
appeared from time to time in the #lectrical Engineer 
of New York, and all we wish is that he could have 
spared the time and trouble necessary to cast the matter 
into a more homogeneous and symmetrical form. 

For the lectures which are reproduced we are very 
grateful. They give Mr. Tesla’s own description of his 
inventions, and his views on points of theory—views, 
which if not always orthodox, and sometimes expressed 
in language which appears strange, are always fresh 
and suggestive. The unavoidable repetitions of the 
same ideas, and recurring descriptions of the same 
apparatus, are not without some advantaye, though they 
interfere with the unity of Mr. Martin’s book, as they 
enable the lecturers meaniny to be made out more com- 
pletely than would otherwise be possible. 

The book is divided into four parts: Polyphase currents ; 
Tesla effects with high frequency and high potential 
currents ; miscellaneous inventions and writings ; early 
phase motors and the Tesla oscillators. The two tirst 
parts are of course much more interesting than the re- 
maining two, which have to do with such things as oil 
condensers, anti-sparking dynamo brushes, unipolar 
gencrators, the ‘Tesla exhibit at the World’s Fair, and 
the Tesla mechanical and electrical oscillators. 

The discussion of polyphase currents, which occupies 
the first 115 pages of the book, hay more unity of treat- 
ment about it than the second part, which consists 
inainly of the lectures Mr. Tesla dchyered in this country 
and America, After a short introductory and bie- 
graphical chapter, Mr. Martin proceeds to expound the 
princtple of the rotating magnetic ticld and the con- 
struction of synchronising motors. .\ paper by Tesla, en 
a‘! New System of Alternate Current Motors and Trans- 
formers,’ is reproduced in this connection, and contuns 
the foundation on which as based the remaining twenty 
one Chapters which make up Part i These contam 
numerous modifications of the oriinal idea. many of 
them excecdingly mpentous, A motor depending on 
magnetic bag? or hysteresis ts described in Chapter sit 
The peeuharity of this as stated in an imtroduCtory para: 
graph do be “thatin it the attractive effects er phases, 
while lagging: behind the phases of carrent which produce 
them, are inanifested simultancously and not succes: 
sndly." This statement itself seems to want some Tittle 
exposition, though the arrangement is really very simple. 


ht have been in seme respects. Mn aren disc is pivoted within a fsxcd coil, wound just 


course reversed with the current. 


the 


a somewhat peculiar sense. 
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large enough to admit the diameter of the disc one way, 
and a little more than its thickness the other. The coil 
carries two pole-pieces, one at each end, which project 
from opposite sides a little way round the dise. Thus 
opposite poles are stretched out as it were from the coil 
round the disc in the same direction. An alternating 
current passed round the coil magnetises both these pole- 
pieces and the disc, and the repulsion between the 
adjacent similar polarities of the disc and_ pole-pieces 
produces the rotation, the polarities of both being of 
The dise is wound 
with closed coils, so that the induced currents augment 
turning couple developed. This arrangement is 
further developed into a “multipolar motor”; but in 
neither case is there any clear statement of how the 


action depends on hysteresis. 


In connection with these and similar devices it would 
have been interesting to have had some estimate of 
efficiency, but generally speaking, in no part of the book 
is there any discussion of this most important question. 
Indeed, when the word energy is used it seems to bear 
For example, at p. 81 we 
have a statement as to the “energies” of the field and 


the armature, and the importance of these being equal if 


for a given sum the motor is to have the greatest 


efficiency. This passage is a little difficult of interpret- 
ation, if the word energy is to be taken as it ought to be 
in its technical sense throughout, though it is not very 
hard to make out the idea intended. 

By far the most interesting portion of the book toa 
student of electricity generally is Part ii. The alter- 
nator of high frequency which Mr. Tesla used is fully 
described, and the arrangements for using it explatned 
in the first of the lectures already referred to. The 
phenomena produced are set forth in the remaininy 
chapters with numerous illustrations which render the 
descriptions very easy to follow. The whole subject of 
high frequency phenomena is very intimately connected 
with the researches of Hertz on the one hand, and the 
work of Mr. Crookes on the other, and forms a most 
inviting field of research for experimentalists who possess 
the necessary equipment. Whether always the theo- 
retical view taken by Mr. Tesla is correct, is matter for 
legitimate difference of opinion. For one thing, we do 
not think that there is any difference at all between 
electric force produced by what is properly called electro. 
static action and that produced by electro-magnetic 
action, The distinction is onty mathematical — the 
former force can be derived from a potential function, 
the fatter cannot—and in a sense only expresses our 
ignorance of the mode of production of the force. But 
perhaps we are mistaken in supposing that Mr. Tesla 
regards the electric forces in these two cases as different 
in nature. 

To every physical inquirer the perusal of these lectures 
camnot but be of the greatest benefit. It will again re- 
mind him that the field of research is unlimited, and 
quicken his scientitic enthusiasm, if not to taking part in 
the work of this particular part of it, to at least prosecut- 
ing with renewed vigour the inquiry, whatever it is, which 
lies ready to his hand. 

It was reported a few weeks ago that all the apparatus 
and machinery belonging to Mr. Tesla had been de- 
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stroyed by fire. Every reader of his researches must 
sincerely sympathise with Mr. Tesla in his loss of 
valuable appliances and still more valuable time. That 
he at once set himself to repair the loss is only what 
was to be expected from his character ; let us hope that 
it may result in such improvements of his means of 
experimenting as may, in some measure at least, make 
up for his disappointment, if it is not, what is perhaps 
too much to suppose, turned into a blessing. 
A. GRAY. 


OUR BOOK SHELF. 


An Introduction to Chemical Crystallography. By Andreas 
Fock, Ph.D., translated and edited by William J. Pope, 
with a preface by N. Story-Maskelyne, M.A., F.R.S. 
Pp. 18gand xvi, Svo. (Oxford : Clarendon Press, 1895.) 

THIs little book is issued by the Clarendon Press as a 

companion volume to Maskelyne’s “ Morphology of 

Crystals,” which was recently reviewed in these columns. 

It is far from being a mere translation of Fock’s “ Einlei- 

tung in die chemische Krystallographie,” which was 

published in 1888. That book contained a useful sum- 
mary of the leading facts known about the origin and 
growth of crystals, and the general relations between 
their chemical composition and other properties, especially 
as regards isomorphism and the properties of mixed 
crystals. All this is contained in the present volume, 
which is, moreover, less sketchy than the earlier book, 
and the somewhat numerous inaccuracies which dis- 
figured the German edition have been corrected. But it 
is in the additional matter that the chief alteration is to 
be found. About fifty pages have been introduced, con- 
taining a survey of those important contributions to our 
knowledge of crystals which have recently been made 
from the side of physical chemistry ; the remarkable 
theoretical researches of Van tHoff and Willard Gibbs, 
and the quite recent experimental investigations of 

Bakhuis Roozeboom, to which they gave rise, are here 

very happily summarised and brought within the reach of 

the Enghsh elementary student. 

In order to give a comprehensive survey of the origin 
and growth of crystals, it is necessary to take into account 
the properties of the solutions from which they separate, 
and several chapters are accordingly devoted to such 
subjects as the relations between osmotic pressure and 
concentration, the separation of double salts and those 
containing water of crystallisation, the conditions of 
equilibrium in a solution containing various so/ures (to 
employ a convenient word suggested by Prof. Maskelyne 
in his preface as a term for the substances dissolved , and 
the resulting variations in the isomorphous mixtures which 
crystallise from such solutions ; all these are subjects 
of great importance, which have up to the present time 
met with no adequate treatinent in English text-books, 

A treatise which merely summarises without criticism 
loses much piquancy and interest, and also some value as 
a guide to students. his objection may fairly be urged 
against Fock’s book, which appears to accept without 
question all the observations reported by the author. It 
would have been better, for example, to indicate the 
insecure nature of some of the cvidence which rests only 
upon microscopical observation. suchas that of Lehmann 
and Voyelsang. 

This book remains, nevertheless, an excellent survey of 
chemical crystallography, brought fully up to date, and 
one which will, we hope, open the eyes of English chemists 
to anew field of work. 

Mr. Pope’s translation is beth fluent and accurate ; he 
is further responsible for some of the new matter intro- 
duced into this cdition. The book is lucid, readable, 
and interesting, and is one which does credit to the 
Clarendon Press. 


Liieraters Brucriss in Beton, 

Bastin, AM. Philadelphia: W. 
Fer a laboratory inmanual this book is of preat cxtent. for 
it includes more than 509 octavo pages, with no less than 
Sc plates. Yet tas more remarkable for what is omitted 
than tor what 1 contained in it. 

The first half of the book is devoted to organography, 
and consists of descriptions of the jsross structure of a 
number of types of nowering plants, fully Wlustrated in 
the fret 37 plates. Vhis part of the book seems to us 
decidedly well done. 

The second half, with 50 plates. is on vegetable 
Instolo,y. Strange to say, it deals stmply and solely 
with the vec edée/s7'¢ structure of phancrogams and vascular 

ryptogams. This branch of the subject is Wustrated in 
areat detail. and the anatomical work is sound, if not 
quite up to the highest modern standard. 

Not a word, “hower er, is said as to reproduction, 
_" clopment. or life-history. The words pellen-tiube, 

rule.  MOrVO-Sii, ANA, WONTUM, anthertdtum, and grow: 
megane are sought in vain in the index, nor ae ewe 
found any reference to them in the text, except that 
ovules are of course mentioned in the descriptive part. 
In fact, just those subjects which are most important in 
a scientific course of laboratory work are entircly passed 
over. The utter absence of any account of the lower 
(ryptozams is also astonishing. for there ts no indication 
that a sccond volume may be looked for. 

The author is professor at a pharmaceutical college, 
and this fart may help to account for the extraordinary 
unevenness with which he has treated his subject. 
Students of pharmacy in America are no doubt required 
ty have some acquaintance with the external characters 
of the higher plants. and same anatomical training may 
also be expected of them, with a view to the identification 
of drugs. Leyond this it would appear that their botanical 
edufation (5 net meant to yo, Vhe author has expended 
“reat pains on his work, but its manifest one-sidcdness 
renders at quite valucless as a scientific guide to labor- 
atery botuiny. Students of pharmacy in’ England are 
happily accustomed to a very ditfcrent system of botanical 


iy Prof. Edson s, 
B. Saunders, 1895. 


teachin, oe Tele ts. 
The Soure and Mode of Solar Fuergy. By 1. W. 
Hleysinger, MuA., M.D. | Philadelphia: J. 13. Lippin- 


cout und Ca, 1845.) 
Os the strength of an acquaintance with popular astro- 
nomical literature, in many cases not up to date, the 
author of this work offers a theory which he states to be 
Capable of interpreting all the phenomena presented to 
usin the heavens. Briefly, we are asked to bcheve that 
all interstellar space is filled with attenuated water 
vapour, and that this vapour is decomposed into its con- 
titurnts by the electricity venerated by the movements 
of planetary bodies ; the oxygen remains on the planets, 
while the hydrogen goes to maintain the incandescence 
of the central suns. The wuathor deals very ingeniously 
vith waany of the apparent difficulties, such, for cs- 
ample, the absence of an atmosphere from the 
tioon; bat his ansiety to leave nothing unexplained, has 
oc only demanded other assumptions, and ted to 
¢feontradieGons. “Vhus, in regard’ to comets, it 
WO ire to suppose, from the repulsion of the Guls, that 
hen they enter our system, they do not behave electri. 
aby a) peinets do, but like suns, and se they should 
hydrogen atmospheres ; on the other hand. since 
trbon #) aweinted to be a “planetary ~ clement p. 69), 
the hould wot contam carbon, This ts in complete 
onfradiction weth the fae. ‘The authar 1s se much 
bebend the toe on spectrascopie matters as te imagine 
hat neh@he abound in free nitrogen, and possibly oxygen, 
and that free nitrogen and hydroyen are charactersac of 
comet It woald sere no cant purpose to discuss a 
theors hae onwuch mis enception . 
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LETTERS TO LLL) ae 


{Zhe Editor does not hold himself responsible for opinions er- 
pressed hy his vorrespoudents,  Netther can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for thts or any other part of NATURE. 
Vo notice #s taken of anonymous communications.) 


The Huxley Memorial. 


Toikesr you will allow me through the medium of your 
columns to make it known that at the meeting of the Provisional 
Committee, which Was held at the roams of the Royal Society 
on Tuesday afternoon, it was announced that a large number of 
acceptances had already heen received to the invitation which 
was issued a few days ago to a number of gentlemen to serve on 
the General Committee which it had been decided to form to 
inaugurate a National Memorial to the late Right Hon. T. tl. 
Tuinlesalakess 

-\ list of the Committee will shortly be published. 

Owing to the Jateness of the season, it has been decided to 
defer until after the autumn recess the meeting of the General 
Committee, at which the proposals of the Provisional Committee 
with regard to the form which the National Memorial shall take 
mnay be discussed and decided. 

With a view of assisting the Provisional Committee in arriving 
at some general ideas on the subject, it is suggested that those 
who propose to contribute to the fund might be willing to infonn 
the Treasurer of the probable amount of their subscriptions. 

Subscriptions will be received and acknowledged by advertise- 
ment in Zhe Times yy the Treasurer, Sir John Lubbock. 


J. 1. Hooker, 
July 30. Chairman of the Provisional Committee. 
The Kinetic Theory of Gases. 
We shall all agree with Dr. Boltamann’s views as expressed 


in Naverr of July 4, that if in a system of elastic sphere 
molecules the free paths he very Jong, and if at the sume time 
the system be of unlimited extent, condition A will always be 
satisfied, The system will goon till it attains Nitvana in the 
Maxwell-Boltzmann distribution. 

It is only for a finite system that it: appeared to me that 
occasional disturbances from the outside were necessary to pra. 
duce this result. 1 agree with Mr. Bryan that contact with the 
refrigerator or with the reservoir, such as is supposed to take 
place in thermodynamics, is for this purpose a disturbance, 

But it is this very Jenyth of free path, and condition A 
which follows from it, that restricts our kinetic theory to the 
limiting case of a rare vas. 

We have, as T maintain, to abamlon condition .\ altovether if 
we wish lo present our theory in a form applicable to dense 
media. We must consider, not single spheres, but groups of 
spheres to bein with. (iven that there are at this instant 7 
spheres, and po more within a spherical space S, but nothing is 
known of their position within S, what is the chance that their 
component velocities shall at this instant be 
My. es ty + tee, es aes 

| assume that chance to he 


SVN Me a 3 teAtir, 
in which (9 | @S(se? + 72 + w*) + ARE(seu! + ve" + wr’), he 
summation inchiding the # spheres and every pair ofthem. The 
coefficient é excludes condition A. 

liut whatever be the values of a@ and 4, this distribution of 
velocities remains undisturbed hy collisions, And by suitabh 
choosing @ and 4, we can sausfy all other necessiry couditions. 
The sme thing can be done for two sets of spheres of uneqiial 
masses wand az’ In that case we must put Q in the form 


+ zo?) 


Wy + Mitty 2 


3 | som 


” 


COME eS ps fre") ae Shs 
t AER upy + vpey b aepwy) © USM a pal, 4 ripe, + pe y) 
+ BER ua we el + wu’), 


in which the accents‘ refer to the a" set, and BEapity, Xtyy 
Incins sinnetion over all pairs of spheres m, NC. 

Ilere we have five coefficients, a, 4, 7, 4, B. But the condi= 
Hien for permanence, notwithstanding collisions between mz andl 


a’, requires 


aunt’ = 2u'm But = m)yeZo 
' 
WwW we 
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three conditions reducing the five coefficients to two independent 
ones. It will Le found that we? = wx’, as in the ordinary 
theory. 

I doubt not that Boltzmann’s minimum theorem can with 
some modification be applied to this system, at all events if he 
will take up the theory of dense gases himself. 

S. H. Burpury. 


On Skew Probability Curves. 


IN a memoir, entitled ‘Contributions to the Mathematical 
Theory of Eyolution. II, Skew Variation in Tlomogencous 
Material” (222. Trans. 186, A, pp. 343-414), and noticed in 
your columns by Mr, Francis Galton (January 31, 1895), I have 
dealt with four types of skew frequency curves. 

Last Tuesday, Prof. Edgworth drew my attention to the fact 
that a portion of my results has been anticipated by Mr. I. L. 
De Forest in vols. vi., ix., and x. of The -Inadyst, an excellent 
American mathematical journal, the acquaintance of which, I 
am ashamed to say, | have only to-day made for the first time. 

So far as Mr. De Forest's priority is concerned, it covers the 
special class of curve I have in my memoir termed Type IIT. Ile 
has fully worked out the geometry of this type, and I consider his 
deduction of it, if somewhat more lengthy than mine, to have 
the advantage of greater generality. So far as my own memoir 
is concerned, a knowledge of Mr. De Forest’smemoir -vould not 
have led me to rewrite pp. 373-6 of mine, which deal with this 
type, because my discussion there is only a branch of my general 
treatinent of a series of skew frequency curves. I should, how- 
ever, have referred to Mr. De Forest's priority and the excellency 
of his work. In particular I should have cited the whole of his 
numerical table iil. x. p. 69, which gives the values of the fre- 
quency in excess and defect of the mode, and the probable 
enors in excess and defect, for a considerable range of values. 
These results are only given by algebraic or empirical formule 
in my paper. The statisticians among your readers, who may 
be proposing to deal with skew frequency, would find acopy of 
Mr. De Forest's Table IIT. of considerable service should they 
come across a curve of Type ITI. IKKARL PEARSON, 

University College, London, July 24. 


Evolution, or Epigenesis? 


1s the [English translation of Prof. Tlertwig’s book ‘‘ The 
Cell,” itis stated (p. 295), ‘‘ When the female gamete of the 
Alga Fefoarpus comes to rest, for a few minutes it becomes 
receptive. If the egg is not fertilised at this time . . . parthe- 
nogenctic germination begins to make its appearance... It 
may be accepted as a /aw of xature (italics mine) for mammals, 
and for the majority of other organisms, that their male and 
female sexual cells are absolutely incapable of development by 
themselves.” Thus, what occurs in the lower organisms is no 
criterion of what occurs in the higher, and aéce versd. Then 
why does HMertwig remark (p. 348), ‘It is quite sufficient for our 
purpose to acknowledge, that in the plants and lower animals, 
all the cells which are derived from the ovum contain egza/ 
yuantities of the hereditary mass. . . . Allidioblasts must divide 
and must be transmitted to the daughter-cells, in egal profor- 
tions both as regards guality and quantity” (italics mine). 
According to the above, it is “quite sufficient” for ITertwig's 
purpose of discrediting Weismann’s contention for differentiated 
distribution of hereditary elements among somatic cells, to show 
that there is undifferentiated distribution in the case of plants 
and lower animals. But, reverting to the earlier quotation, ifitis 
not sufficient to prove sexual reproduction in the case of the 
higher organisins, in order to disprove parthenogenesis in the 
case of the lower organisms, why should it be ‘‘ quite sufficient,” 
in order to disprove distribution through germ-cells, in the case 
of the higher organisms, to show that, in plants and the lower 
animals one cell contains the same hereditary constituents as 
another? {t is permissible to infer that differentiation in regard 
to germ-cells, in the higher animals, is no more disproved by the 
assumed demonstration that, in plants and the lower animals, 
there is no such differentiation, than that asexuality in lower is 
disproved by sexuality in higher organisms. Weismann, in my 
opinion, has prover to rational satisfaction that differentiation 
of germ from other cells must occur in the higher organisms, and 
he has offered a rational explanation, conformable with the theory 
of germ-plasm, of the apparently summational distribution of 
hereditary elements through somatic cells. Until Weismann’s 
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position is seriously undermined, which. so far, is not even a 
likely contingency, we must decline te accept Hertwig’s assumed 
demonstrations in regard to plants and lower animals as invalidat- 
ing the theory of germ-plasm. Similarly, that environment may 
afiect the hereditary character of a primitive organism is no more 
evidence that it may so affect a mammal, than sexuality in 
the latter is evidence against parthenogenesis in the former. 
On page 348 we are told: ‘Johannes Miiller has raised the 
question, ‘How does it happen that certain of the cells of the 
organised body, although they resemble both other cells and 
the original germ-cell, can produce nothing but their like, ze. cells 
which are (in- 2) capable of developing into the complete organism ? 
Thus epidermal cells can only, by absorbing material, develop 
new epidermal cells, and cartilage cells only other cartilage cells, 
but never embryos or buds.’ To which he has made answer: 
‘This may be due to the fact that these cells, even if they possess 
the power of forming the whole, have, by means of a particular 
metamorphosis of their substance, become so specialised, that 
they have entirely lost their germinal properties, as regards the 
whole organism, and when they become separated from the 
whole, are unable to lead an independent existence.’ The above 
is simply a restatement of Weismann’s doctrine regarding the 
origin of germ-cells. All cells which have not, as Muller states, 
‘lost their germinal properties, as regards the whole organism,” 
are Weismann’s germ-cells. 

So far as regards the essential question of heredity, Ilertwig 
agrees with Weismann. Special units (idioblasts) are the 
bearers of hereditary qualities. This is ‘‘evolution,” and no 
superstructural epigenetic thesis attributing modifying effects by 
environment, as the cause of a somatic cellular development, can 
affect the point that differentiation, through hereditary units, is 
the fundamental condition of morphological development. To 
accept ‘‘hereditary units,” in my opinion, excludes ‘‘ hereditary 
effect through environment,” never mind to what matter-system 
the latter assumption be applied, whether the systems be, for 
instance, unicellular organisms or somatic cells. On the other 
hand, if we accept ‘‘ hereditary extraneous influence,” we need 
not trouble ourselves with ‘ hereditary units.” If ‘* extraneous 
influences ” have hereditary effect, “hereditary units” have no 
logical existence. All we then need for a thecry of heredity are 
primordial homogeneous matter andenvironment. Mr. Herbert 
Spencer's earlier hypothesis, in which he attributed all variation 
to extraneous influence, would have been logical had he ex- 
cluded ‘‘ physiological units.” With these, it became illogical. 
For this reason : if all organie variability depended on the effect 
of extraneous influences, why should such influences not have 
produced the differentiations called physiological units? Why 
should the only logical ‘‘unit ” not be homogencous Arémordiun ? 
That the conception ‘‘ hereditary unit “ shall be logical, involves 
that the ‘‘ unit” shall be as unchangeable as an ‘‘atom.” If, on 
the contrary, we have a variable ‘‘ unit,” it is not a genuine 
‘hereditary unit,” but merely the equivalent of any later variable 
“unit.” Hertwig's ** hereditary units,” or “idioblasts” (p. 340), 
‘Care the smallest particles of material into which the hereditary 
mass or idioplasm can he divided, and of which great numbers 
and various kinds are present in this idioplasm. They are, 
according to their different composition, the bearers of different 
properties.” They are not indivisible, like atoms, but assimilate 
food, grow and divide, as do Weismann’s ‘biophors,” from 
which they appear to differ only to the extent that they are com- 
plex organisms. The hereditary factor in Weismann’s theory 
which corresponds with these ‘‘idioblasts ” of ITertwig appears 
to be the ‘*determinant.” All the functions of the latter seem 
to be performed by the former. These ‘‘idioblasts” (p. 343) 
must evolve in regular sequence during the process of develop. 
ment.” As sentences are formed from words, so are organisms 
formed from these ‘ idioblasts. We can attain a clear conception 
of the formation of sentences from words, but Hertwig does not 
enable us to apprehend how organisms can arise from ‘*idio- 
blasts.” As he very truly observes (p. 344), ‘this portion of the 
theory is the most difficult to understand.” 

ertwig, like Spencer, takes his stand on epigenesis. It may 
be asked, whercin is the epigenetic character of his (Ilertwig's) 
theory? Unlike Spencer’s *‘ physiological units,” Hertwig’s 
“idiablasts” are intrinsically differentiated organisms with 
specific tendencies. Now, for a genuine epigenetic theory, 
hereditary units must merely compose a plastic mould to take the 
impress of environment, whereas these “ idioblastic ’ cells are 
composed of elements with predetermined peculiarities. .\e- 
cordingly they must function in a predetermined manner, and 
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thus the products of theiractivity must issue through evolutionary 
processes: what they will become after millions of generations 
must be determined so soon as these “ idioblasts ” combine as 
the first cell. If, however, we are to assume that the hereditary 
qualities of *‘idiobtasts ~ can be eliminated by environment—as 
we must assume if we attempt to combine evolution with 
epigenesis—I reply, as in my earlier proposition, we have no 
need for *‘ idioblasts” or any other ‘‘ hereditary unit.” I we 
then need for a theory of heredity is some plastic prvmordium 
and environment. Then, as such frivzorditmn would have no 
hereditary predisposition, there would be no room for pre- 
determinism, and it would remain for ingenious theorists in love 
with epigenesis and the tape-measure system of estimating the 
cosmos, to explain the persistence of types under variable 
environment, and the differentiation of types under identical 
environment, 

I can appreciate the eagerness of the ‘‘ mechanical school” to 
welcome any loophole of escape from predeterminism. A 
yenuine epigenctic theory is, no doubt, their great desideratum. 
I{ they ‘* won't be happy till they get it,” [| venture to predict 
that they are doomed to a lengthened spell of dumps! The 
main issue raised by Elertwig in ‘* The Cell,” is: evolution or 
epigenesis ? He tries to accept both, basing epigenesis on evolu- 
tion. Thereby, in my opinion, he stultifies both doctrines, 
All biologists, so far as 1 am aware, start their theories from the 
hasis of differentiated units. Equally they all evade the attempt 
to account for the differentiation. This omission I have en- 
deavoured to rectify in ‘* Rhythmic Heredity” (Williams and 
Norgate). H. Crorr IHLLeR. 


A Sound-producing Insect. 


IN your issue of June 13, Mr. S. E. Peal speaks of a Jepi- 
dopterous insect in Assam which makes a tapping noise when 
flying. Ilis «leseription so closely resembles an insect’ in 
Gorakhpur, that T think it must be identical or closely allied. 

The alar expanse is about three inches. The wings are broad, 
not indented, of a very dark chocolate-brown colour on both 
sides, with one small yellowish-brown blotch on the costa of 
fore-wing on upper surface. The body is thin, like a butterfly, 
but the antenne are not clubbed. it ts apparently a Geometer 
or slender-bodied Bombyx. (It flies in the darkest parts of woods, 
Justas twilight is settling into night, and is very hard to see 
when standing up. By lying down, so as to get the sky as a 
background, it is easily visible. It cannot be netted in the 
ordinary way, as the eye cannot follow it, but by standing sul 
ull one is heard near, and then striking in the direction of the 
sound, one may sometimes be successful. I first succeeded in 
striking one down with my *‘solah topi”; afterwards T netted 
twe, and brought them home alive, to see how the noise was made. 
The sound is a sort of clicking, which may be fairly imitated by 
striking the nails of the thumb and fore-finger together. From 
the therax, between the bases of the wings, a stiff bristle (like a 
pig's) projects about a quarter of an inch. ‘The noise is made by 
this bristle catching in the hind-margin of the fore-wings and the 
costa] margin of the hind-wings,  U fancy it must be of a warning 
character, as if the insect is catable, it would help to enable bats 
and birds to find it. LT think 1 have noticed that the insect is 
attracted by imitating the clicking sound with the nails, but 
canld net satisfy myselfion this point. Jie US Ukr. 


A FEW MOKE WORDS ON FHONMAS LE NRY 
HAE NIELSEN 

gt scenes in TTuxley’s life stand out clear and 

full of ineaning, amid my recolleetions of him, 
reaching now some forty years back. Both took place 
at Oxford, both at meetings of the British Association, 
The fret, few witnesses of which naw remain, was 
the memorable discussion on Darwin in 1860. ‘The room 
wat crowded though it was a Saturday, and the mecting 
was exerted Lhe Bishop had spoken ; cheered loudly from 
time te ume during his speech, he sat dewn amid tumul- 
tuous appligee, Lihes waving their handkerchiefs with 
reat cothieain; and in almost dead silence, broken 


merely by greetings which, coming only from the few 
who knew, seemed as nothing, Tluxley, then well- 
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nigh unknown outside the narrow circle of scientific 
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workers, began his reply. A cheer, chietly fram a knot of 
young men in the audience. hearty but seeming scant 
through the fewness of thase who gave it, and almost 
angrily resented by some, welcomed the first point made. 
Then as, slowly and measuredly at first, more quickly and 
with more vigour later. stroke followed stroke, the circle 
of cheers grew wider and yet wider, until the speakers 
last words were crowned with an applause falling not far 
short of, indeed equalling, that which had gone before, an 
applause hearty and genuine in its recognition that a 
strong man had arisen among the biologists of England. 

The second scene, that of 1894, is still fresh in the 
minds of all. No one who was present is likely to forget 
how, when Iluxley rose to second the vote of thanks for the 
presidential address, the whole house burst into a cheer- 
ing such as had never before been witnessed on any like 
occasion, a cheering which said, as plainly as such things. 
can say: “This is the faithful servant who has laboured 
for more than half a century on behalf of science with his 
face set firmly towards truth, and we want him to know 
that his labours have not been in vain.” Nor is any one 
hkely to forget the few carefully chosen, wise, pregnant 
words which fell from him when the applause died away. 
Those two speeches, the one long and polemical, the 
other brief and judicial, show, taken together, many of the 
qualities which made Huxley great and strong. 

Among those qualities perhaps the most dominant, 
certainly the most effective as regards his influence on 
the world, were on the one hand an alertness, a quick- 
ness of apprehension, and a clear way of thinking, which, 
in dealing with a problem, made him dissatisticd with 
any solution incapable of rigid proof and incisive ex- 
pression, he scemed always to go about with a halo of 
clear light immediately around him; and, on the other 
hand, that power of foresceing future consequences of 
immediate action which forms the greater part of 
what we call sagacity. The former gave him his 
notable dialectic skill, and mark all his contributions 
to scientific literature: the latter made him, in addi- 
tion, an able administrator and a wise counsellor, both 
within the tents of science and beyond. These at 
least were his dominant intellectual qualities ¢ but even 
more powerful were the qualities in him which though 
alhed, we distinguish as moral; and perhaps the greater 
part of his intluence over his fellows was due to the fact 
that every one who met him saw in him a man bent on 
following the true and doing the right. swerving aside 
no tittle, either for the sake of reward or for fear of the 
enemy, a man whose uttered scorn of what was mean and 
cowardly was but the reciprocal of his inward love of 
nobleness and courage. 

Bearing in mind his possession of these general 
qualities, we may find the key to the influence exerted by 
him on biological science in what he says of himself in his 
all too short autobiographic sketch, namely, that the bent 
of his mind was towards mechanical problems, and that 
it was the force of circumstances which, frustrating his 
boyish wish to be a mechanical engineer, brought him to 
the medical profession. Probably the boyish wish was 
merely the natural outcome of an carly fechng that the 
solution of mechanical problems was congenial to the clear 
decisive way of thinking, to which 1 referred above, and 
which was obviously present even in the boy ; and that it 
was not the subject-matter of mechanical problems, but the 
mode of treating them which interested him, is shown by 
the incident recorded by himself, how when he was a mere 
hoy a too zealous attention to a post-mortem examination 
cost him a Jong illness. It is clear that the call to solve 
biologie problems came to him carly; it is also clear 
that the call was a real one; and, as be himself has sid, 
he recognised his calling when, after some years of 
desultory reading and loncly irregular mental activity, he 
came under the influence of Wharton Jones at Charing 
Cross Hospital. That made him a biologist, but con- 
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firmed the natural aptitude of his mind in making him a 
biologist who, rejecting all shadowy intangible views, was 
to direct his energies to problenis which seemed capable 
of clear demonstrable proof. In many respects the 
biologic problems which lend themselves most readily 
to demonstrable solutions capable of verification are those 
which constitute what we call physiology; and if at the 
time of his youth the way had been open to him, Huxley 
would probably have become known as a physiologist. 
ut at that time careers for physiologists were of the 
fewest. His master, Wharton Jones, a physiologist of the 
first rank, whose work in the first half of this century still 
remains of classic value, had been driven to earn his bread 
as an ophthalmic surgeon, and an even greater physio- 
lJogist, William Bowman, was following the same course. 
There was no opening in physiology for the young student 
at Charing Cross, and he was driven by stress of eircum- 
stances to morphological rather than to strictly physio- 
logical problems ; but it was not until long after, when 
he had achieved eminence as a morphologist, that he 
finally abandoned his old wish to hold a physiological 
chair. 

Looking back on the past, we may now be glad that 
circumstances were against his wishes; for (though 
in every branch of science there is need at all times 
of a great man) there was at the middle of the century, 
in the early fifties, a special need in morphology for 
a man of Huxley’s mould. Richard Owen was then 
dominant, and it is an acknowledged feature of Owen’s 
work that init there was a sudden leap from most 
admirable detailed descriptive labour to dubious specula- 
lations, based for the most part on, or at least akin to, the 
philosophy of Oken. Of the “new morphology ” in which 
Johannes Miiller was leading the way, and the criteria 
of which had been furnished by the labours of von Baer, 
there was then but little in England save, perhaps, what 
was to be found in the expositions of Carpenter. Of this 
new morphology, by which this branch of biology was 
brought into a line with other exact sciences, and the 
note of which was not to speculate on guiding forees and 
on the realisation of ideals, but to determine the laws of 
growth by the careful investigation, as of so many special 
problems, of what parts of different animals, as shown 
among other ways by the mode of their development. 
were really the same or alike, Huxley became at once an 
apostle. His very first work, that on the Medus:e, wrought 
out amid the distractions of ship life, written on a lonely 
vessel ploughing its solitary way amidst almost unknown 
seas, away from books and the communion of his fellow 
workers, bears the same marks which characterise his sub- 
sequent memoirs ; it is the effort of a clear mind striving 
to see its way through difficult problems, bent on holding 
fast only to that which could be proved. This is not the 
oceasion to insist in detail on the value of the like mor- 
phologieal work which he produced in the fifties and the 
sixties, or to show how he applied to other forms of animal 
life, to echinoderms, to tunicates, to arthropods, to mol- 
luses, and last though not least to vertebrates, the same 
inethod of inquiry which guided the work on the Medusze. 
Nor need I dwell on the many valuable results which he 
gained for science by attacking in the same spirit the 
problems offered by the remains of extinct forms. More- 
over, he strengthened the effect of his own labours by ad- 
mirable expositions of the results of others. Further, 
unlike his great predecessor who formed no school and 
had few if any disciples, it was Huxley's delight to hold 
out lus hand to every young man whom he thought could 
profit by his help, and before many years were over his 
spirit was moving in the minds of many others: ‘Thus it 
eame about that during the latter half of this century, owing 
largely to Huxley’s own labours and to the influence which 
he exerted not only in England but abroad, there has 
heen added to science a large body of morphological 
truths, truths which have been demonstrated and must 
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remain, not mere views and theories which may be washed 
away. 

The excitement of the Darwinian controversy, with its 
far-reaching issues, has been apt to make us forget how 
great has been the progress of aniinal morphology during 


| the past half century. Undoubtedly the solution of special 


problems touching animal forms, and the great theory of 


, Natural Selection through the Struggle for Existenee have 


heen closely bound together: the special learning has 
furnished support for the general theory, and the general 
theory, besides strongly stimulating inquiry, has illumined 
the special problems. But the two stand apart, each on 
its own basis ; and were it possible to wipe out, as with a 
sponge, everything which Darwin wrote, and which his 
views have caused to be written, there would still remain a 
body of science touching animal formis, both recent and 
extinct, acquired since 1850, of which we may well be 
proud. In the gaining that knowledge Huxley, as well 
by his own labours as by his influence over others, stands 
foremost, Gegenbaur being almost his only peer ; and 
had Husley done nothing more, his name would live as 
that of one of the most remarkable biologists of the 
present century. 

As we all know, he did much more ; his influence on 
England and on the world went far beyond that of his 
purely scientific writings. But when we reflect that a 
hundred years hence the image of the man as he went 
to and fro among men, so bright and vivid to-day, will have 
become dim and colourless, a shadow as it were, and that 
then the man will be judged mainly by the writings which 
remain, we must count these writings as the chief basis 
of his fame. And, though we may think it possible that 
the world of that day, much that is unwritten having 
been forgotten, may find it in part difficult to understand 
how great a power Huxley was in his time, the lapse of 
years will, we may be sure, in no way lessen, it may be 
will heighten, the estimate of his contributions to exaet 
science. 

As we all know, he did much more. To the public 
outside science he first became known as the bold, out- 
spoken exponent and advocate of Darwin’s views, and 
indeed to some this is still his chief fame. There is no 
need here to dwell on this part of his work, and I speak 
of it now chiefly to remark that the zeal with which he 
threw himself into this advocacy was merely a part of the 
larger purpose of his life. Science, or, to use the old 
phrase of the Royal Society, Natural Knowledge, had a 
two-fold hold on Huxley. On the one hand he felt deeply 
all the purely intellectual, and if we may use the word, 
selfish joys of fruitful progressive inquiry after truth. 
This was dominant in his early days, and to it we owe 
the long list of valuable researches, of which IT just now 
spoke, and which followed each other rapidly in the 
fifties and the sixties. On the other hand, feeling deeply, 
as he did, his duties as a eitizen of the world, science 
laid hold of him as being the tme and sure 
guide to conduct man in all his ways; and_ this 
latter working of science in him, evident even in 
early days (witness his Address to Working Men at St. 
Martin’s Hall in 1854), grew stronger and stronger as the 
years went on, until at last it took almost entire possession 
of him. To him, indeed, it may be said, sctence was 
all in all. He saw, as others sce,in science a something 
which is broadening and strengthening human life by un- 
ceasingly bending nature to the use of man, and making her 
resources subservient to his desires ; he saw the material 
usefulness of science, but he saw something more. He 
saw also, as others see, in science a something in which 
the hnman mind, exercising and training itself, makes 
itself at once nimble and strong, and dwelling on which 
is raised to broad and high views of the nature of things ; 
he saw in science a means of culture, but he saw some- 
thing more. He saw in science even as it is, and still 
more in science as it will be, the sure and trustworthy 
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suide of man in the dark paths of life. Many a man of 
scicn’é goes, or seems to others to a. throuzh the world 
ordering his steps by two ways of thinking. When he 
's dealing with the matters the treatment of which has 
siven him his scientific position, with physical or with 
biological problems. he thinks in one way; when he is 
dealing with other matters, those of morals and religion, 
he thinks in another way ; he seems to have two minds, 
and to pass from the one to the other according to 
the subject matter. It was not so with Huxley. He 
could not split himself or the universe into two halves, 
and treat the one and the other half by two methods 
radically distinct and in many ways opposed: he 
apphed the one method, which he believed to be the true 
and fruitful one. to all problems without distinction. 
And as years came over him, the duty of making 
th’s view clear to others grew stronger and stronger. 
RKe//nquishin;, not without bitter regret, little by little, the 
calm ‘ntellectual joys of the pursuit of narrower morpho- 
lo, ical problems, he became more and more the apostle 
of che scientific method, driven to the new carcer by the 
force of a pure altruism, not loving science the less but 
loving man the more. .\nd his work in this respect was 
a double one ; he had to teach his scientific brethren, at 
least his biologic brethren, the ways of science, and he 
had to teach the world the works of science. It was 
this feelmg which, on the one hand, led him to devote 
so much labour to the organisation of biologic science 
n order that his younger brethren might be helped 
to walk in the straight path and to do their work well. 
It was this feeling, en the other hand, which made him 
urgent in the spread of the teaching of science. It was 
th’s, and no vain love of beiny known, which Iced him to 
the platform and the press. The zeal with which he de- 
fended the theory of Natural Selection came from his see- 
ing the larye issues involved ; to him the theory was a great 
example of the scientinc method applied successfully to 
« problem of more than biologic moment; while the 
Nerceness Of his advocacy was a natural expression of 
resentment on the part of one who saw a scientific con- 


‘Jusion, gained with unstinted pains and large reasoning, | 
Judged contemptuously by men who knew nothing of | 


sien ¢ according to methods in which science had no 
part. 

Science, under this aspect, is a part of what is sometimes 
éalled philosophy ; and though Huxley felt, in common 
with others, and felt deeply the pleasures of the intellec- 
tual wrestler, straying: with problems which, seemingly 
solved and thrown to the ground, spring up ayain at once 
n unsolyed strength, at was not these pleasures alone 
which led him, especiitlly in his later years, to devote so 
much tune and labour to technical philosophic studies. 
He hoped out of the depths of philosophy to call 
Witnesses to the value of the scientific method. Indeed, 
nearly all the work of the latter part of his life, including 
the last unperfect frayment, written when the hand of 
disease which was to be the hand of death was already 
laid upon him, and bearing marks of that hand, was 
vrouyht with one desire, namely to show that the only 
sible solutions of the problems of the universé were 

1 hoas the seienufie method could bring. ‘This was at 
the bottom of that antaponism to theology which he 

cr attempted to conceal, and the real existence of 

beh noone who wishes to form a truce judgment of the 
Nenean ‘nore. He recognised that the only two con- 
temMt conception! of man and the universe were the 
Geeinetly theologie one and the scientiti€ one; he put 
agile weany orthy of senous attention all between, 
war cons need that the theologe Conception was biased on 
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error, and mueh of bre old aye wis spent in the study of | F 
cas has been the case during the last few yeurs, 1015 


theolamie vritiues whereby he gathered for himself in- 


crf in, proot tat there wae no Haw inthe yudkement which 

had fuded Ta way from tae youth upward, Not only so, 

bet he wal no lee convinced that, owmnp to what he 
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believed to be the essential antagonism of the theologic 
and the scientific methods, the dominance of the former 
was an obstacle to the progress of the latter. This 
conviction he freely confessed to be the cause of his 
hostile attitude: he believed it to be the justification 
of even his bitter polemics. 

But while on the objective side his scientific mode of 
thought thus made him a_ never-failing opponent of 
theologic thought of every kind, a common tie on the 
subjective side bound him to the heart ef the Christian 
religion. Strong as was his conviction that the moral 
no less than the material good of man was to be secured 
by the scientific method alone. strong as was his con- 
fidence in the ultimate victory of that method in the war 
against ignorance and wrong, no less clear was his vision 
of the limits beyond which science was unable to go. 
Ile brought into the current use of to-day the term 
“agnosuc,” but the word had to him a deep and solemn 
meaning. To him “1 do not know” was not a mere 
phrase to be thrown with a light heart at a face of an 
opponent who asks a hard question ; it was reciprocally 
with the positive teachings of science the guide of his life. 
Great as he felt science to be, he was well aware that 
science could never lay its hand, could never touch. even 
with the tip of its finger, that dream with which our httle 
life is rounded, and that unknown dream was a power as 
dominant over him as was the might of known science ; 
he carried about with him every day that which he did 
not know as his guide of hfe no less to be minded than 
that which he did know. Future visitors to the burial- 
place on the northern heights of London, secing on his 
tombstone the lines— 


“ And if there be no meeting past the grave. 
If all is darkness, silence, yet “tis rest. 
Be not afraid ye waiting hearts that weep, 
For God sull * giveth his belovéd sleep. 
And if an endless sleep tle wills, ~se best"— 


will recognise that the agnostic man of science had 
much in common with the man of faith. 

There is still much more to say of him, but this ts 
not the place to say it. Let it be enough to add that 
those who had the happiness to come near him knew 
that besides scienee and philosophy there was reom in 
him for yet many other things; they forgot the learned 
investigator, the wise man of action, and the fearless 
combatant as they listened to him talking of letters, of 
pictures, or of music, always wondering which dchghted 
them most, the sure thrust with which he hit the mark 
whatever it might be, or the brilliant wit which tlashed 
around his stroke. And yet one word more. Asan object 
seen hrstat a distance changes in aspect to the looker-on 
who draws nearer and yet more near, features unseen 
afar off filling up the vision close at hand, so he seemed 
to change to those who coming nearer and nearer to him 
gained a happy place within his innermost circle ; his in- 
cisive thought, his wide knowledye, his sure and prompt 
judgment, his ready and sharp word, all these shrank 
away so as to scem buta small part of him: his greater 
part, and that which most shaped his life, was seen to be 
a heart full of love which, clinging round his family and 
his friends in tenderest devotion, was spread over all hts 
fellow men tin kindness guided by justice. 


AM. FOSTER. 
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Ae awume when astronomical knowledge ts being ex- 

tended at so rapid a vate, and in so many directions, 
natural and right that the highest honour should be paid 
to those astronomers to whose genius and industry are 
due discoveries possible on account of original supyestion 
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or ingenious execution. But at the same time, and on 
the other hand, there is no small danger that we may fail 
to give proper recognition to those other astronomers 
whose lives, unmarked by brilliant achievements, have 
been devoted to labours which are none the less valuable 
because they have been accomplished while quietly 
pursuing recognised lines, and are therefore devoid of 
conspicuous originality. In particular, the work of com- 
putation and arithmetical reduction of observations, 
without which the observations themselves either cannot 
be made or must remain almost entirely useless, is apt to 
fall into disrepute, as being wholly mechanical and un- 
enterprising. This is certainly to be regretted ; for just 
as a victorious general marching forward in the enemy’s 
country must depend for his very safety on the fidelity 
and capacity of those officers who hold the conquered 
territory, so our scientific knowledge is liable to become 
disconnected and fragmentary unless we have capable 
men ready to perform the task of computing from the 
observations, and co-ordinating the results achieved in 
more exciting spheres of scientific work. If the pursuit 
of such unostentatious work lead to the effacement of the 
worker, our gratitude should be even all the greater for 
the self-denial exhibited and practised. Of such a man 
we have recently had to lament the loss, owing to the sad 
death of Dr. Tietjen, of Berlin. 

Friedrich Tietjen was born in Oldenburg, in the year 
1834; we therefore lose his services at the comparatively 
early age of sixty-one. He studied mathematics and 
astronomy at Gottingen, and subsequently at Berlin, with 
which latter city he has been continuously connected. In 
1861, he became attached to the staff of the Berlin 
Observatory, and in one or other capacity this connection 
remained nnbroken till the time of his death. He was 
appointed Professor of Astronomy in the University of 
Berlin, and Director of the Aechentustitut, allied to the 
Berlin Observatory. In his earlier career, Dr. Tietjen 
occupied himself with the observations of comets and 
asteroids, discovering in this way the asteroid Semele, 
To his activity and devotion the payes of the Astrono- 
mische Nachrichten abundantly testify. He is also known 
as the caleulator of several cometary orbits, and also of 
the orbits and ephemerides of many asteroids. Some 
twelve years later, Dr. Tietjen became superintendent of 
the Berliner Astronomisches Jahkroéuch, and his reputation 
in that capacity is not less assured than that of Dr. 
Vowalky, who had preceded him in that office. As 
official director he paid great attention to shortening the 
labour of the necessary calculations as far as possible. 
Some of his methods have been published, others are not 
so well known, ill-health having prevented him from giving 
them to the world. Of the value and of the acenracy of 
this publication under the superintendence of Dr. Tietjen 
it is unnecessary to speak here, for it is sufficiently well 
known. Probably his most useful work was that done in 
superintending the preparation of the ephemerides of 
the small planets, the continual and rapid increase in the 
number of which, while it enormously increased his work, 
had likewise the effect of lessening the interest in this 
class of discoveries. While the national almanacks of 
other countries practically discontinued the publication 
of this class of ephemerides, Dr. Tietjen loyally struggled 
to supply sufficient information to ensure the observation 
of the small planets. Those who have attempted the 
determination of the mass of Jupiter from the perturba- 
tions of these bodies, and similar kinds of work, know 
how to appreciate the labours of Dr. Tietjen, by which 
the continuous observation from opposition to opposition 
has been rendered possible. 

This skilled mathematician and remarkably facile com- 
puter died at Berlin, on June 21, deeply lamented by his 
numerous friends, and regretted by many who have 
profited by the devotion of his quiet unambitious life to 
the service of astronomy. 


MOn1344, VOL. 52] 


eis EAL NEL FUN G el CTS 


Oe Friday, July 5, a large party of scientific men paid 
a visit, by invitation of Mr. Hiram Maxim and Mr. 
Brodrick Cloete, to Baldwyns Park, Bexley, to witness a 
trial of the celebrated flying machine, and the latest 
development in the direction of mechanical flight. 

The invitations were carefully distributed among those 
who were competent to judge of the magnitude of the 
task to be attempted, and who were prepared to examine 
closely the ingenious mechanical details by which it was 
clearly demonstrated that the machine had ample power 
to lift itself off the ground, carrying with it a supply of 
fuel and water, and a crew for the navigation. 

An unscientific crowd of spectators might have become 
unmanageahle, and might have developed iconoclastic 
tendencies (like the Weser boatmen with Denis Papin’s 
original steam vessel) when the machine did not take to 
flight immediately and disappear from their astonished 
gaze. 

* As lewwed people demeth comunly 
Of thinges that ben maad more subtilly 
Than they can in her lewednes comprehende 
They demen gladly to the badder ende re 


But the Bexley machine is purposely designed of 
extreme size, with the intention of thoroughly testing and 
elaborating the details of the mechanism, and of measur- 
ing the lifting power, within immediate reach of a work- 
shop and skilled mechanics, more than of actually 
taking to the air; this will probably be first attempted 
with a much smaller machine, capable of lifting one man. 
of jockey-like proportions, and mounted on a boat on a 
lake, so that short flights, like those of a flying fish, can 
be attempted for initial practice. 

The lifting force of the machine is measured automatic- 
ally as it runs along a railway track about half a mile in 
length, as shown in the accompanying illustration | Fig. 1), 
and the machine is prevented from taking to flight by 
wheels running underneath the outer wooden rails, seen in 
the figure ; for much yet remains to be done in the way of 
practice in vertical steering before taking leave of the 
earth ; the chief difficulties of the Aviator beginning 
when he wishes to descend and alight on the ground 
again. 

Chaucer did not realise the difficulties of the problem 
when describing so jauntily the brenze Horse in the 
Squieres Tale :— 


** This same stede shall bere yow ever-more 
With-outen harm, til ye be ther yow leste, 
Though that ye slepen on his bak or reste ; 
And turne ayeyn, with wrything of a pin.” 


* But whan yow list to ryden any-where. 
Ye moten trille a pin, stant in his ere—~ 

** Bid him descend, and trille another pin,” 

‘¢ Trille this pin, and he wol vanishe anon.’ 


The “wrything of a pin” is not inapt in describing the 
dominating gyrostatic brain of the Aviator. designed by 
Mr. Maxim to perform the vertical steering automatically. 

The Bexley machine, complete with the water, naphtha 
fuel, and crew of three men on board, weighs Sooo Ib. ; 
and running at forty miles an hour with a pressure of 
275 |b. per square inch, the engines develop 360- 
horse power, the thrust of the serews is 2000 |b. and 
the lifting effect of the aeroplanes and wings, 4000 
square fect in area, is 10,000 |b. 

A thrust of 2000 pounds at 45 miles an hour gives 
240 thrust horse-power; or, with a speed of advance 
of the screw of 60 miles an hour, 320 indicated horse- 
power. 

The total projected dise area of the screws 1s 300 square 
feet, each screw being nearly 18 feet in diameter, with a 
pitch of 16 feet; and thus requiring 330 revolutions a 
minute to give a speed of advance of 60 miles an hour. 
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Mr. Maxim calculates that. alter making all allowances, 
he can at present lift 28 pounds per horse-power : but that, 
with improvements. he hopes to raise this figure to 50 or 
© pounds, and then a machine could take a tight of 500 
or 600 miles. 

When the machine ts perfected, Mr. Maxim claims that 
the railway track may be dispensed with; and that a 
short run over a moderately level field will enable it to 
attain the velocity necessary to rise. As far as landing 1s 
concerned, he says that the aerial navigator will touch 
the ground while moving forward, and the machine will 
le brought to rest by shding on the ground for a short 
cistance. In this manner very little shock should result, 
v hereas if the machine 1s stopped in the air and allowed 
to fall directly to the earth without advancing, the shock, 
though not stron, enough to be dangerous %, to life or limb, 
night be sutncient to disarrange or injure the machinery. 

These numbers are taken from Mr. Maxim's lecture on 
“Experunents in Aeronautics,” before the Society of 
Arts. November 28, 18y4, where a full account of the 
mechanical details will be found. Each engine is a two- 

ylinder compound, with the cranks set at 180°; in this 
way the inertia stresses are self-contained, and racking of 
the framework 1s avoided ; a similar arrangement is 
adopted by Mr. Thornyeroft in his recent torpedo boats. 
A photograph showed Mr. Maxim lifting with ease one 
of these en,ines, from which 180-horse power can be 
developed. Vhe boiler is, if possible. a still more 
wonderful miracle of lightness for its power, weighing 


only 1000 Ib., and providing 360-horse power ; the fire is | 


given by a stecl burner with 14,000 jets, made from the 
naphtha vapour delivered from an automatic yas yene- 
rator, lor details the reader must be referred to Nr. 
Masim’s lecture ; but the chief result arrived at may be 
summiuirised as a performance of one-horse power for 
every Ft Ib. of weight in the motor complete. 

At this rate a to-horse-power motor can be praduced, 
which will wersh considerably less than an ordinary man: 
so that when Mr. Maxim can spare a little leisure from 
this fasc natn, problem of flight, he can beat easily the 
performance of the steam carriages recently competing 
in France, and carry off, we hope, the prize of £1000 
offered in this country by the proprietors of the Buesneer ; 
and some day we may see his motor utilised for purposes 
of im litany traction, and yalleping round the smartest 
battery of art Very on Woolwich Common. 


NATE 


Mr. Maxim esehews the gas bag of balloons and the } 


use of vertieal screws for securing levitation, and he 
rches entirely on the upward thrust on the aeroplane and 
Wings. Hiounted at i slope of about 1 in 8, due to the 
currents of aw rushing past them, 

These surfices are formed of canvas, stretched on a 
keleton framework of hollow steel rods for the struts 
and thin stecl wire for the tics; the large central aero- 
pline )s composed of two parallel canvas surfaces, with a 
apace between. and in this way the shape is preserved 
beter. and the y»eneral set of the wings, smooth like 
cardboard, leald excite the envy and stimulate the 
Mitaton of our sulmakers for yacht racing. The front 
and rear Wings are shown pivoted about a horizontal axis, 

ma toa tas rudders ina vertical plane. 

The rich ne ts started from the position in the photo- 
arapl, ben, ved up tothe indicator post shown in ity rear ; 


the prowellers are then set in motion, and soon drive a 


ade of ere on ther wake; when the pull of the rope 
has muat be defin te amount, say 2000 Ib.. a hook is 
release, gee lho machine starts on its journey alony the 
track Mi. Fae om can now carry out his oryinal notion 
of ce pepe th a model machine, tied to a post ina 


gale Ot Teirgy Wie 
in THe lity 
In the 
simalt inet 
inteter’ mm, 


a. 


an hour, to be found every afternoon 
of Cahfornia, in an artifiaal yale produced 
wake ot hi prapellers, Dynamemeters reyister 
. the thru tof the propellers, so that much 
formaven con cerning the dynamics of screw 
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propulsion can be obtained here. especially if Mr. Maxim 
will stretch a wire carrying ribbons across the ayes of 
the propellers. in front and in rear, to measure the direction 
of the air currents. The speed in air Mr, Maxim deals 
with is about double the speed of the tarpedo beat in 
water; but the effect of ‘“‘cavitaudon” tm water, which is 
beginning to trouble the naval architects. is one which 
will not concern the propeller working in air. 

Now that the main mechanical difficulties of construc- 
uion have been overcome, a longer track is required for 
the purpose of practice in vertical steering while the 
machine is off the ground, but bearing upwards against 
the outer rails. It 1s unfortunate that difficulties should 
have been thrown in the way of making an extension of 
the present track beyond the domain of Baldwyns Dark ; 
so another practice ground, perhaps a sheet of water, 
must be found, not toa far from headquarters or from 
skilled assistance. 

During a short interval of delay, caused by a refractory 
pump, an adjournment was made to a gravel-pit clase by, 
to witness a performance of the Maxim automatic gun. 

Ancient and medieval mythology is full of references 
to flying machines, from Dardalus and his son learus, and 
Archytas of Varentum, to 


“The story of Cambusean bold 
.. . And of the wondrous horse of brass 
On which the Tartar king did ride” 


of Chaucer's Squieres Tale ; andto Johnson’s ** Rasselas,” 
Peter Wilkins, Baron Munchausen, and Auber’s opera “le 
Cheval de Bronze.” 

* Rasselas,” chapter vi., “A Dissertation on the Art of 
Flying.’ 1s so curiously apposite that some extracts may 
well tind a place here. 

“Among the artists that had been allured into the 
Happy Valley, to labour for the accommadation and 
pleasure of its inhabitants, was a man eminent for his 
knowledge of the mechanic powers, who had contrived 
many engines, both for use and recreation.” “ This 
artist was sometimes visited by Rasselas, wha was 
pleased with every kind of knowledge, imagining that 
the time would come when all his acquisitions would 
be of use to him in the open world. He came one day 
to amuse himself in his usual manner, and found the 
master busy in building a sailing chariot. Ie saw that 
the desiyn was practicable upon a level surface, and 
with expressions of great esteem solicited its cam- 
pletion. ‘Sir, said the master, ‘you have seen but a small 
part of what the mechanic arts can pertorm, | have long 
been of opinion that instead of the tardy conveyance of 
ships and chariots, man might use the swifter migration 
of wings, that the fields of airare open to knowledye, and 
that only ignorance and idleness need crawl upon the 
ground.” “* Che labour of rising from the ground will be 
great,’ said the artist. ‘as we see itin the heavicr domestic 
fowls; but as we mount higher the earth's attraction 
and the body’s gravity will be gradually diminished, till we 
arrive at a region where man shall float in the air without 
any tendency to fall; no care will then be necessary but 
to move forward, which the gentlest impulse will effect! 
‘Nothing,’ replied the artist, ‘will ever be attempted 
if all possible objections must be first overcome. If you 
will favour my project 1 will wry the first flight at my own 
hazard. t have considered the structure of all volant 
animals, and find the folding continuity of the bat’s wings 
most casily accommodated to the human form, Upon 
this model F will begin my task to-morrow, and in a year 
expect to tower into the air beyond the malice and pur- 
suit of man.” “The Prince visited the work from time 
ta time, observed its progress, and remarked many 
ingenious contrivances to facilitate motion and unite 
levity with strength. The artist was every day more 
certain that he should leave vultures and eagles behind 
him, and the contayion scized upon the Prince. In a 
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year the wings were finished, and on a_ morning 
appointed the maker appeared, furnished for flight, on a 
little promontory ; he waved his pinions awhile ta gather 
air, then leaped from his stand, and in an instant dropped 
into the lake. His wings, which were of no use in the 
air, sustained him in the water, and the Prinee drew him 
to land half dead with terror and vexation.” 

These extracts show that Dr. Johnson had realised to 
some extent the difficulty of the problem to be solved ; 
although Herr von Lihenthal’s experiments, recently 
attempted by Prof. Fitzgerald, have to a certain extent 
falsified the universal application of his final catastrophe. 

But, viewed with the cold calculating eye of mechanical 
science, the poetical descriptions are seen to be hope- 
lessly absurd and impossible; now that Mr. Maxim 
has taken up the subject, and proved to demonstration 
the enormous power required, out of all proportion to the 


size, if man is ever to emulate the birds. 
A. G. GREENHILL. 


IMIS Si 

Tue Organising Committee of the third International Zoo- 
logical Congress, to be held at Leyden, September 16-21, has 
sent us a copy of the provisional programme. The programme 
contains some details with reference to the work proposed, not 
given in our previous notes on the forthcoming Congress. At 
the first general meeting, a discourse will be delivered by Dr. 
Weismann; Mr. Flaviland Field’s scheme for bibliographical 
reform will be reported upon by M, EE. L. Bouvier; and a 
report on the prize instituted in 1892, at the Moscow meeting, 
will be made by M. Blanchard. .A\t the second general meeting, 
Prof. Milne Edwards will give a discourse, and Dr. F. E. 
Schulze will propose the nomination of a commission of three 
members to draw up, in three languages, the code of zoological 
nomenclature. lr. John Murray will address the third general 
meeting. With regard to the sections : up to the middle of July, 
the first section had been promised a communication on Weis- 
manism, by M. .\. Giard ; on cellular theory, by Mr. «A. Sedg- 
wick 3 on Plankton studies, by I'rof. Victor Hensen; and a 
paper by Dr. S. Apathy. Dr. Bowdler Sharpe will address 
Section HI. upon the classification of birds; and there will be 
ptpers on the origin of the lacustrine fauna of European Russia, 
hy Prof. N. Zograf (Moscow); on the fauna of Borneo, by J. 
Buttikofer ; and on /%thecanthropus erectus, by Dr. E. Dubois. 
In the third section, Prof, W. Leche (Stockholm) will read an 
odontological paper, and there will also be papers by Prof. hk. 
Semon (Jena) and Prof. O. C. Marsh. In the fourth section, 
papers referring to the classification of living and fossil inverte- 
brates, and bionomy, will be read by Dr. V. Salensky, Dr. C. W. 
Stiles, M. Blanchard, and Prof. S$. J. Hickson. The section 
of entomology has received papers by M. E. de Selys-Lon- 
champs, father E. Wasmann, Dr. A. Fritze, and Prof. G. 
Canestrini. In Section V1., papers on the comparative anatomy 
and embryology of invertebrates will be read by A. de Korotnev, 
M. E. Perrier, Prof. J. W. Spengel, and Vrof. [erdman. We 
understand that up to now the following delegates have been 
officially announced by the respective foreign Governments :— 
Belgium, Mrof. Nd. van Beneden, Prof. Ch. van Bambeke, I’rof. 
Gilson, an¢ Prof. Lameere ; France, Prof, Milne Edwards. MM. 
K. Blanchard, 1). Bouvier, A. Certes, J. de Guerne, H. Filhol, 
Ch. Schlumberger, and L. Vaillant ; Great Britain, Sir W. 1T. 
Vlower, Prof. Sydney J. Hickson, Dr. J. Anderson, Dr. St. 
Creorge Mivart, and Dr. 1. 1. Sclater; Sweden, lrof. F. A. 
Smith ; Switzerland, Prof. Th. Studer, and FE. Jung: United 
States (Department of Agriculture), Dre C. W. Stiles. 


A DESIRE is widely felt among the pupils of Prof. Leuckart 
that the occasion of the fiftieth year of his doctorate should not 
pass without some durable mark of recognition from those who 
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have known and valued his inspiring influence. It is proposed 
that the memorial should take the form of a marble bust, and 
an appeal for contributions is being circulated as widely as 
possible. There is naturally some difficulty in obtaining the 
addresses of all old pupils; and it is hoped that those who 
receive the appeal will make it generally known. Contnbutions 
should he sent to Terr Carl Graubner (C. I’. Winter's Verlag, 
Leipzig, Johannes-gasse 8), who has consented to act as 
treasurer of the memorial fund. 


11 is proposed to honour Sir Joseph Lister by presenting his 
portrait to the Royal College of Surgeons for England, to be 
placed by the side of the portraits of John lIunter and other 
great surgeons of the past. On Tuesday last, in the presence of 
a large company, Sir Joseph was presented with a testimonial, 
in the form of a portrait of himself, subscribed for by his past 
colleagues and pupils, as a mark of esteem and admiration, 
on his retirement from the chair of clinical surgery at King’s 
College Hospital. 

Tie sixty-third annual meeting of the Lritish Medical Asso- 
ciation was opened on Tuesday, when Dr. E. Long Fox retired 
from the presidential chair, and Sir J. Russell Reynolds was in- 
stalled as his successor, Dr. Ward Cousins, in moving the 
report of the Council, said that when they last met in London, 
in 1873, they numbered only 1500, whereas now their member- 
ship exceeded 16,000, The financial position of the Association 
is most satisfactory, the assets exceeding the liabilities by more 
than £60,000. In his opening address, Sir Russell Reynolds dwelt 
chiefly upon the great advances that have been made, during the 
past twenty years, in the elucidation of both structure and func- 
tion—such, for example, as in the researches upon the thyroid, 
the adrenal bodies, the spleen, and the liver; the advance of 
bacteriology ; the function of the axis-cylinder of nerves ; and the 
development of a new field of therapeutics in the serum-treat- 
ment of disease. 

Tue death is announced of Prof. H. Witmeur, Vrofessor of 
Mineralogy and Geology in the University of Brussels, and of 
Trof. Josef Loschmidt, at Vienna. 

Siz Joun Tomes, F.R S., died at Caterham on Monday, at 
cighty years of age. He was elected into the Royal Society in 
1850, after carrying out valuable work referring to dental physio- 
logy and surgery. In 1883, with the late Prof. TIuxley, he was 
elected an honorary fellow of the Royal College of Surgeons ; 
and three years later the honour of knighthood was conferred 
upon him, in recognition of his services to his profession. 

WE have already noted that an international conference for 
the protection of birds useful in agriculture, by helping to 
destroy injurious insects, has recently been held in Paris. Most 
of the countries in Europe were represented at the conference ; 
and it was agreed that various measures should be taken to pre- 
serve uscful birds, and to protect their nests and eggs from 
destruction. A list of birds considered useful has now been 
published by the Commission, and as this includes a number of 
our caged friends as well as other birds at present ruthlessly 
sacrificed for ornamental purposes, the trade in birds in various 
directions will naturally be curtailed. We learn from the Aeczuce 
Scientifique that a period of three years is to be accorded to 
the different countries of Europe to allow them to arrange their 
laws in accordance with the principles agreed upon by the 
International Commission. 

THE prospectus is issued of a proposed complete directory of 
living botanists of all countries, inclusive of the officers of botanic 
gardens. institutes, and societies, as also of thetr works and the 
botanical papers issucd by them. <Any communication should 
be made to Herr J. Dorfler, TH Barichgasse 36, Vienna, of 
the botanical section of the Imperial Museum of Natural 
llistory. 


Mr. F. T. Covtne, the honorary curator of the Department 
of Botany of the United States National Museum, issues an 
appeal for information on the aboriginal uses of plants by the 
natives of North America, accompanied by instructions as to the 
collecting of specimens, and the arrangement of the information 
under various heads. 


We learn from the Aotanica’ Gazelfe that the Division of 
Vegetable Physiology and Pathology in the United States 
Department of Agriculture has had under cultivation during the 
past year over 1000 varieties of wheat and oats. The grains 
have been collected from nearly all parts of the world, and have 
Teen grown chiefly for the purpose of obtaining information 
upon their rust-resisting qualities. Numerous crosses have been 
made, and material and facts obtained which will be used in 
further work. 


A VALUABLE memoir on the earthquakes of the Philippine 
Islands has recently been published by P. Miguel Saderra Maso, 
the director of the seismic section of the Observatory of Manila. 
The work consists of 122 quarto pages, and is illustrated by 48 
plates, representing the instruments used in the observatory, the 
disturbed areas and isoseismal tines of sixty-one important earth- 
quakes, and copies of some of the seismographic records, one of 
them somewhat resembling a bank manager's signature. With 
a seismological observatory so well equipped as that of Manila, 
a network of scismic and meteorological stations already 
established over the country, an energetic and capable director, 
and numerous shocks, the Philippine Islands promise to become 
as important a district for studying earthquakes as the neigh- 
Louring empire of Japan. 


>oME beautiful enlargements of phonograph traces are given 
hy Dr. John G. McKendrick in the Journal of Anatomy and 
Phy tology, illustrating his paper ¢On the Tone and Curves of 
the Phonograph.” The accuracy of the phonograph records is 
stnkingly exemplified by the traces of four Koenig tuning-forks, 
giving 64, 128, 256, and 512 vibrations per second respectively. 
In each case, the length of indentations is half of that of the 
previous set, and they are of the same character. Traces of the 
sounds of a violin, flute, organ, military band, and human voice, 
singing and speaking, are reproduced. But these traces do not 
how the exact motion of the vibrating disc. ‘To exhibit this, 
the phonograph traces were converted into curves by a lever 
arrangement, The Jever ended in a fine point of a hard 
necdle, which translated the up-and-down motion of the 
To get rid of 
all slisturbing vibrations due to the needle itself, the latter was 


reproducing style into a to-and-fro wave motion. 


firmly fixed ina lead block to which the reproducing style was 
attached, and the phonogram cylinder was turned so slowly that 
By this con- 
trivance the uniform curves due to a tuning-fork, the smooth 


its motion was almost imperceptible to the eye. 


notes of a piccolo, the strong undulations of a bassoon, and the 
highly over-toned ripples of an old English coach horn were very 
effectively made visible to the cye. 


A RECENT number of sWVodern MVediine aitd Bactertological 
Mer w contains an article on Vrof. Bunge’s important paper on 
the ere peutic value of iron, read at the German Congress of 
Interne] Medi ine last spring. An interesting table is quoted 
howing the amount of iron found in various food substances. 
Spinech contain’ considerably more iren than the yolk of eggs, 
while the latter, again, is superior in this respect to beef, next in 
wer coming apple, lentils, strawberries, white beans, peas, 

» and almost at the battorm of the list we 
That this article of food, of such great import: 


woe 
milk. 
ene in infant Life, 


’ aut, € 


Pretaoe 
find cow" 
houl] contain so small a quantity of iron, led 
Vref. Bunge to Condit a gries of experiments on animals, to 


aeerfain in what quantity aren was present in the system af 
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animals of different age. The interesting fact was established 
that younger animals contain a much greater quantity of iron 
than adult animals, that the body of a rabbit or a guinea-pig, for 
example, one hour old, was found to contain more than four 
times as much iren as that of similar animals two and a half 
months old. Prof. Bunge is of opinion that a long-continued 
exclusive milk dict for infants is not advantageous, but should be 
supplemented by the addition of wheat preparations. Strawberries 
and apples, however, become invested with fresh attractions by 
the light of these investigations. The writer of the article suggests 
that reform is required in the administration of iron, and that the 
immense quantities of iron in the shape of tonics, which custom 
prescribes for patients, may very possibly, in a large number of 
Cases, only serve to increase the discomfort of the invalid by the 
disturbance caused in the digestive functions of the body. In 
conclusion the hope is expressed that Prof. Bunge’s valuable 
results will ‘set physicians to thinking more of materia ali- 
mentariv, and less of materia medica ™ ! 


THE -tmertcan .Vaturatist for July contains a statement of the 
advantages offered for scientific study by the Missouri Botanical 
Garden at St. Louis, and by the llopkins Seaside Laboratory, 
situated at Pacific Grove on the coast of California, and main- 
tained hy the Leland Stanford Junior University. 


Quarn’s ‘Elements of Anatomy” (Longmans, Green, and 
Co.) is now in its tenth edition. The second part of the third 
volume, which has just been published, comprises the descriptive 
anatomy of the cerebro-spinal and sympathetic nerves, and their 
ganglia. It is by Prof. G. D. Thane, who, with Prof. Schafer, 
edits the edition. 

WE have received the first part of a new monthly microscopical 
journal, the Zetischrift fur angewandte Mikroskopte, edited by 
G. Marpmann, and published by Thost, of Leipzig. It will be 
especially concerned with technique and methods. The present 
number contains papers on a new species of Scenedesmus, by YP. 
Richter ; on modern imbedding materials, by the editor ; on the 
fixing of spores and pollen in glycerin, by 11, Reichelt ; anda 
number of reviews and notes. 


Tue Central Meteorological Institute of Finland has just 
issued vol. xii. (new series) of its observations for the year 1893. 
This service is one of the oldest, having been established abont 
1844, and reorganised, under the superintendence of the Society 
of Sciences of Finland, in 1882. Among its earlier publications 
there is a series of eye observations taken at twenty minutes 
interval, from March 1848 to December 1856, before the 
establishment of self-registering instraments, a labour which is 
probably without a parallel The presen€ volume contains 
hourly observations for Melsingfors, particular attention being 
paid to the character and motion of clouds, and to atmospherical 
electricity. 

Tite eighth volume of the late Prof. Cayley’s ‘ Collected 
Mathematical Papers” has just appeared. The volume contains 
seventy papers, numbered from 456 to 555, published for the 
most part in the years 1871-73, and runs inte 570 pages. In a 
prefatory note, Dr. A. RK. Forsyth, the editer of this and the 
remaining volumes, says that lrof. Cayley had himself passed 
the first thirty-cight sheets for press, and prepared one note. 
The actual manuscript of this note, which was one of the last of 
Cayley’s writings, is reproduced in fac-simile in the present 
volume, upon the kind of paper which he regularly used during 
his mathematical investigations. ‘The remaining papers will 
appear without notes and references. The long biographical 
notice of Cayley, contributed by Dr. Forsyth to the Proceedings 
of the Koyal Society, is reprinted in the volume just published. 


Tur. sixth annual report of the Missouri Botanical Garden 
bears witness that useful work was accomplished during last year. 
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In addition to the necessary routine work, several researches 
were carried out, and the results of some of these investigations 
are embodied in the report. Mr. M. A. Brannon, who occupied 
the Garden's table at the Wood's Holl Marine Biological 
Laboratory, has his studies on Grénzel/ia nearly ready for 
publication. The Director, Mr. W. Trelease, has made a large 
collection of the flora of the Azores, and is now working at it. 
The collection fully represents the flora of those islands, and adds 
somewhat to what is known of the distribution of species through 
the group. The papers included in the present report are :— 
‘Revision of the North American Species of Sagittaria and 
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Lophotocarpus,” by Mr. J. G. Smith, who also descrihes a few | 


new or little known species ; ‘‘ Ledtneria Floridana,” by Mr. 
Trelease. ‘Studies on the Dissemination and Leaf Reflection 
of Lucca aloifolia and other Species,” by Mr. H. J. Webber ; 
and *- Notes on the Mound Flora of Atchison County, Missouri,” 
hy Mr. B. F. Bush. The report is illustrated by sixty excellent 
plates. 


THE additions to the Zoological Society’s Gardens during 
the past week include a Rhesus Monkey (J/acacus rhesus, ? ) 
from India, presented by Captain Fitzgerald: + Common 
Marmoset (Hapale jacchus) from South-East Brazil, presented 
by Mrs. Florence Cowlard; a Serval (Fe//s serva/), a White- 
necked Stork (Déssura episcopus), a Vocifercous Sea Eagle 
(Hakatus voctfer), an Antarctic Skua (Stercorarius antarcticus) 
from Mozambique, presented by Mr. W. A. Churchill: a 
Cardinal Grosbeak (Cardinadis wvirginianus) from North 
America, a Lazuline Finch (Guzraca parellina) from Mexico, 
presented by Miss 12. A. Krumbholz; an Orbicular Horned 
Lizard (Phrynosoma orbiculare) from California, presented by 
Miss Mahel Baker; a Frilled Lizard (Ch/amydosaurus hing?) 
from Roebuck Bay, West Australia, presented by Mr. Saville- 
Kent; an Orang-outang (Séva satyrus, 9) from Borneo, 
three Pratincoles (Glareola pratincola), European, an Eyed 
Lizard (/acerta ocellata) from North Africa, a Brazilian 
Tortoise (Zestedo tabulata), a Black Tortoise (7estudo carbon- 
arta) from Brazil, deposited; two Plumed Ground Doves 
(Geophaps plumifera), bred in the Gardens. 


OUR ASTRONOMICAL COLUMN. 


TERRESTRIAL HiELIuM.—-The discovery by Messrs. Runge 
and Paschen of the duplicity of the bright yellow line seen in 
the spectrum of the gas obtained from cleveite, and of its apparent 
non-coincidence with the solar Dg line, as announced in NATURE 
a June 6, has naturally led to the re-observation of the solar 
ine. 

Mr. Lockyer informs us that on June 14, observing in the 
fourth order spectrum of a grating having 14,438 lines to the 
inch, he found the 1), line in the chromosphere to have a con- 
siderable breadth with rather uncertain indications of doubling, 
while in the spectrum of a prominence the line was much better 
defined, and was distinctly double, the less refrangible component 
being the fainter, as in the case of the gas from cleveite. 

Writing under date June 25 (454. Nach 3302), l'rof. G. E. 
Hale gives a preliminary account of the observations he has 
made with the powerful spectroscope of the Kenwood Obser- 
vatory. To eliminate the effect of the sun’s rotation in dis- 
placing the lines, observations were made of the chromosphere 
at the sun’s north and south poles. 

On June 19 and 20 the chromospheric line was found to be 
0°54 tenth metres broad, the wave-length of the middle being 
determined as §875‘924. In the spectrum of each of two 
prominences observed on June 20 and 21, an inconspicuous 
bright line was detected on the less refrangible side of D, both 
lines being narrow and sharp, and the distance between them 
being 0°357 tenth metres. The absence of metallic lines, other 
than {I and K, indicated that the fainter line was probably not 
duc to the accidental proximity to Dg of a faint metallic line. 
Further observations on June 24 showed that the broad line in 
the chromosphere was also divisible into two parts, and it 
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became evident that the wave-length of the Dj line determined 
on June 19 and 20, as well as that determined by Rowland, 
must be affected by an error on account of the presence of the 
faint line on the less refrangible side. So far, Prof. Hale has 
not succeeded in obtaining a measure of the wave-length of the 
more refrangible and brighter of the solar D, lines, considered as 
a separate line. 
The results so far obtained may be stated as follows :— 


A of solar Dy line (Rowland) . . - §975°982 
00 “4 tale). » 19 1 2 od RO 5875924 
», brightest component of terrestrial line 


(Runge and Paschen) en en 5075 055 
Distance apart of components of terrestrial line 
(Runge and Paschen) . . 


re ee) 0823 
Distance apart of components of solar Dy, (Hale) 


O35 fi 

The wave-length of the brighter component of the solar D, 
line remains to be determined before the question of the identity 
of the solar and terrestrial gas can be regarded as completely set 
at rest. 

The announcement that the yellow line of the gas from cleveite 
was double, also led Dr. Huggins to observe the chromospheric 
line. In his first attempts he failed to see the line double 
(Chemical News, No. 1855), but he now states that he clearly 
saw the line to be double on July 10, 11, and 13, the less 
refrangible line being the fainter, and the distance apart of the 
lines being about the same as that of the lines in the cleveite gas 
according to Runge and Paschen (-4s¢. Nach. 3302). 

It is worth recalling that Belopolsky observed the solar D, line 
to he double in May 1894, and ascribed the appearance to the 
superposition of a telluric line upon the bright line. Prof. Hale's 
observations demonstrate very clearly that Belopolsky’s explana- 
tion cannot possibly account for the doubling of the line as 
observed by him. 

EPHEMERIS FOR BARNARD's Comet, 1884 11.—The follow- 
ing search ephemeris for the return of this comet is due to 
Dr. Berberich (4s¢. Nach. 3301) <— 


ees Decl. 
ith fle SS Pe 
Aug. 2 2052300) + 12 29 
6 2 29 7 13, 19°5 
10 fa Fal Ale) 14 68 
14 A ey Ne I4 50°9 
18 2 43 23 HE SRS) 
22 2 46 45 TOMO ny, 


' The positions are for Berlin midnight, and are computed on the 
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assumption that the comet will pass through perihelion on 
June 3. On June 30, Swift discovered a nebulous object in 
R.A. 20°, decl. + 2° 55’, which was missing on July 4, and was 
thought to be a possible return of the comet for which the 
ephemeris is given above. Dr. Berberich states that the 
observation by Swift docs not fit closely into the orbit. 


Tuk AvGUsT MeTEORS.—Shooting stars from various 
radiants appear during the month of August: but the most 
important shower is that of the Perseids. These are visible for 
a considerable period, with a maximum on Angust 10. .Accord- 
ing to Mr. Denning, the radiant point exhibits an easterly 
motion among the stars+ on the roth it is situated in R.A. 457, 
decl. 57° N.: on Angust 2 it is in R.A. 36°, decl. 55°, and on 
August 16 in RoA. 53°. decl. + 58°. The density of the 
shower varies but little from year to year, the number of meteors 
seen by one observer on the morning of August 11 being from 
sixty to eighty. Unfortunately the moon rises about nine 
o’clock on the 1oth, so that this year only the brighter meteors 
will be visible. 


THE SUN'S PLACE IN NATCRE! 
FENG 

N most of the earlier attempts which were made to explain the 
origin of new stars, the leading idea was that of a single body 
being suddenly disturbed in some way, with the possible result 
that the heat of its interior became manifested at the surface. 
Thus Zollner, in 1865, suggested that the phenomena might be 
1 Revised from shorthand notes of a course of Lectures to Working Men 


at the Museum of Practical Geology during November and December, 
1894. (Continued from page 255). 
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jroduced Ly the bursting of the crust which had just formed on 
the surface of a star approaching extinction. Again, in con- 
nection With the new star in Curena, I pointed ont in 1866 that 
ill that seemed necessiry to get such an outburst in our own sun 
was to increase the power af his convection currents, which we 
know to be ever at work. Dr. Huggins at that time believed 
that the appearances were due to gaseous eruptions in a single 
belly. and that ** possibly chemical actions between the erupted 
yases and the outer atmosphere of the star may have contributed 
to its sudden and transient splendour.” 

Though Zolner’s theory was further advocated by Vogel and 
Lohse in t577. the idea that such outbursts can be produced ina 
single Lady, without external influence, is now almost universally 
aban Joned. 

The alcrnative hypotheses mastly have to do with the possible 
action between two bodies ~an idea first suggested hy Newton— 
and, as T have already pomtcd out. the evidence that two bodies 
Were engzaved in the case of Nova Auriga, at least, is conclusive. 
Even Dr. Huggins has found it necessary to suppose the exist- 
ence of two bodies, in order to explain the phenomena observed 
in this cose: and Dr. Vogel, who made some most admirable 

Veervetions during the appearince of this new star, states most 
distincly that we can no longer regard the assumption of a 
single body as sufficient in any explanation of the occurrence. 

N twithstanding the general agreement as to the presence of 
it least two bodies in the outburst of Nova .\urigse, there re- 
mam considera‘ le differences of opinion as to the nature of the 
separate bodies, and of the kind of interaction between them. 

One explanation which has been suggested ascribes the 
luminous effects to the development of heat due to the passage of 
aditk body through a gascous mass, somewhat after the manner 
in which meteoric stones produce the appearances of shaoting 
stars in passing through our atmosphere. This kind of action 
Wats first suggested by Mr. Monck in 1885. but the possibilities of 
such actions have been recently more fully discussed by Vrof. 
pecliger. Ile points out that the photographic investigations of 
Dor. Max Wolf and others leave but httle doubt that space is 
hiled with more or less extensive aggregations of thinly-scattered 
nitter, which may be called cosmuical clouds, thereby accepting 
my view of a ** metvoritic plenum.” 

Ifa heavenly body in rapid motion hecomes involved in one of 
these cosmical clouds, its surface will become heated, and the 
Napourised preducts will be partly detached and assume the 
velocity of the clond ; the Huctuations of brilliancy of a new star 
m this hypothesis are produced by the varying density of the 
resmic cloud through which the body is passing, 

This hypothesis of Mrof. Secliger’s has heen strongly com- 
Dated by Dr. Vogel. 

Anotler explanation depending upon the action of gases has 
heen suggested by Dr. Tuggins : 

“The phenomena of the new star searcely permit us to 
ujyese even a partial collision ; though if the bodies were very 
dittesc, or the approach close enough, there may have been 
Jeesibly seme metwd interpenctration and mingling of the rarer 
gapes near their boundaries.” 

The idea that the phenomena might be produced by the close 
appreaeh of two bodies, and the consequent disturbances due 
to tidal action, was first started hy Klinkerfues: it bas been 
receny strongly advocated by lr, Vuggins, though I fail to see 
how at fits in with his previous explanation, 

The tidal theory differs from Zollner’s only in ascribing the 
ell tothe disturbances produced hy tidal action when two 
hendtes approach cach other. Vo employ the words used by Dr, 
Huggins, the tidal action gaves rise to * enormous eruptions of 
the hotteranatter from within, immensely greater, but similar in 

1 solar cmptions.”” This explanation, however, has viet 
sith ieee opposition on physical grounds, 

Thee, Prof. Sevliger writes : 

“The te theory of the tides, which is used throughout, 

peccintepe ble of gaving acarrect representation of the deform: 
Hen which are doubtless produced by the close passage of the 
wo bees fer with very eccentric orbits (which it is necessary 

weetuc ce other grounds), the continually varying action 
wooll last fore short a time that one could scarcely expect to 
ive (et orthy conchision in regard to the actual circum. 


were! fro # ¢ rei derationn based on the forms which the bodies 
ook) aes i epelbrii.” 


\ilinn, Vek: | Re te tlw 
‘CSame te f1e] weer eanact be assunied te last for any con 
ie eb thee a we wef the great relatiwe velocity of the 
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bodies, they would separate at the rate of forty-six millions of 
miles per day.” 

These, however, are not the only objections which may be 
raised to the idea that we have to do with phenomena of 
the nature of solar prominences, whether produced by tidal 
action in the case of two bodies, or by a bursting of the crust 
which is forming in the case of a star approaching the end of 
its career as a Juminous hody, In the first place, there is no 
reason Lo suppose that the prominences in our own sun are pro- 
duced by tidal action, The fact that many of the ines seen in 
the spectrum of Nova Aurigee during its first appearance were 
coincident with lines sven in the solar chromosphere, appears, 
at first sight, to support the idea, but, since the spectra of nebule 
also show chromospheric lines, the same argument might also he 
applied to prove that nebule are manifestations of prominences. 
I do not imagine that very many will be prepared to believe that 
nebule are prominences, for if they are, they must be prominences 
of an unseen sun !! 

Mr. Maunder and others have pointed out that if the 
phenomena be due to the formation of solar prominences, the 
bright lines should be displaced to the more refrangible sides of 
their normal places, for the reason that only those prominences 
on the side of the star presented to us would be able to produce 
visible bright lines, and such prominences would necessarily 
have their chief movement in a direction towards the earth. We 
have seen, however, that in Nova .\urige, the actual displace- 
ment of the bright lines was just the reverse. 

Again, the fact that Nova Auriga ended by becoming a 
nebula is ditheult to reconcile with the idea that in its earliest 
stages its Juminosity was produced by outbursts of the nature of 
solar prominences. Nothing seems more remote than the 
possibility of prominences cooling down and becoming nebule, 
To have so-called ‘solar prominences” there must be a sun 
to produce them, and that must remain when the outburst of 
prominences has ceased; in this case the last stage of the 
spectrum of the new star should have resembled that of the sun. 
The fact that it did not indicates how worthless is the prominence 
suggestion in the light of modern knowledye. 

Another very important objection (o the solar prominence 
theory is this: Tf new stars are real stars capable of exhibiting 
prominence phenomena, then we have real stars ending as 
nebule, and thus clashing with the idea now accepted even by 
Dr. Tuggins, that nebule are ‘tearly cvelutionary forms” of 
heavenly bodies. Further, if new stars be real stars, we should 
have to believe that the Jast expiring atmospheres of stars consist 
of hydrogen and unknown gases: but if we take the evidence 
afforded by the stars themselves, we find that instead of their 
last atmosphere consisting of hydrogen it indicates carhon or 
carbon compounds. 

It is evident, therefore, that at present there is no agreement 
among authorities as to which of the special theories | have 
brought to your notice is to hold the eld, each special hypo- 
thesis having got no further than a damaging criticism fiom the 
authors of the others, 

Vhe remaining general hypothesis we have to consider 1s: 
that advanced by myself. We have everywhere in space, as is 
now being revealed to us, especially by the photographs an 
Barnard, Max Wolf, and others, meteoritic aggregations, swarms, 
and streams, the constituents of which are, comparatively 
speaking, at rest, or are all moving one way, if they are moving 
at all, and undisturbed, beeause they are not being intersect: 
hy other streams or swarms at any one time. But supposing” 
any of these bodies cross each other, as unfortunately 
sometimes excursion trains cross each other, then there 
is a very considerable difference in the phenoniena ; there a 
collisions, and the collisions produce increased light, and 
think that a new star is being bem. Nothing of the kine 
No new staris being born: there is simply a disturbance ina) 
certain part of space, and when the disturbance cools down we I 
shall find that that part of space is sd} absolutely in the same 
order. Inthe case of Nova Awigse, and in the case of Nova. 


Cygni after the war was over, nebule have been found to He in 
the precise positions occupied hy the new stars, and the only 
thing that one has to say about itis dhat the aebube were there 
before, but that in consequence of our incomplete survey of the 
heavens they had not been observed. 

After the new photographic chart of the heavens has been 
made, in future times, it will he found that all new stirs are not 
really new, but the lighting up of something which existed there —— 
already. ‘The argument for this theory, you will understand, 1s 
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simply this. Suppose I light a match, the smaller the match 
the sooner will it go out, and similarly the larger a fire the 
longer will it last. So if you are dealing in space with those 
illuminations which disappear in hours, days, or weeks, you 
cannot be dealing with any large mass ; therefore the collisions 
in question cannot be between large masses of matter, but it 
must be a question of collisions amongst the smallest particles 
of matter we can conceive. 

It is interesting to consider one of the possibilities which may 
explain why small nebule may be overlooked in telescopic 
observations. In the so-called achromatic telescope, all the rays 
of light are not brought to quite the same focus, so that when 
ordinary stellar observations are being made, the focus is ad- 
justed for yellow rays which are most luminous to the eye. Now 
the greater part of the visual light of a planetary nebula is con- 
fined to a single line of the spectrum in the green, so that the 
focus which is best adapted for observations of stars is not 
suitable for the observation of a small nebula, the nebula being 
vut of focus, and its feeble light thus reduced by the diffusion 
of the image. This difference ts much more marked in large 
than small telescopes, and Prof. Campbell has pointed out that a 
small nebula hike Nova Aurigze will in general appear relatively 
brighter in a small telescope than a large one. 

T will next go into some details touching the phenomena of the 
Novz in relation to the hypothesis. 

First let us see the crucial phenomena we have to explain. 
We have (1) the sudden bursting out of light and accompanying 
spectra ; (2) the indication of the existence of two bodies revealed 
by the spectra ; (3) the variations and dimming of the light and 
accompanying spectral changes ; and (4) the final stage giving us 
the spectrum of a nebula, 

Since the new era of spectroscopic work has begun, Nova 
s\unige and Nova Norm have proved to us that the sudden 
illumination was, to say the least, associated with two bodies, 
and that these were in different stages of condensation. On the 
meteoritic hypothesis it was shown that the main differences 
between bodies giving bright and dark line spectra is one of con- 
densation only : a sparse swarm gives us bright lines because the 
number of meteorites in unit yolume is small and the interspaces 
are great ; a more condensed swarm gives us dark lines because 
the number of meteorites in unit volume is greater. and the 
atmospheres of cooler vapour round each meteorite in collision 
begins to tell lecause the interspaces are reduced. 1 am the 
more justified in insisting upon the importance of this view 
that two bodies in different stages of condensation are inyolved, 
because years after it was formulated Dr. Huggins apparently 
arrived at it independently—at all events he makes no reference 
to my prior announcements when he brings it forward as an 
explanation of the phenomena. 

The following quotations will show how this matter stands :— 

‘If we assume a brightening of the meteor-swarn. due to 
collisions as the cause of the so-called new stars, we have good 
grounds for supposing that in these bedies the phenomena should 
be mixed, for the reason that we should have in one part of the 
swarm a number of collisions probably of close meteorites, while 
among the outliers the collisions would be few. We shall, in 
fact, have in one part the conditions represented in Class 11a, 
and in the other such a condition as we get in y Cassiopeie.”? 

** The discussion of the observations which have been made 
of the changes that take place in the spectra of new stars, has 
already shown that the sequence of phenomena is strikingly 
similar to that which vccurs in cometary spectra after perihelion 
passage. In general, however, there will be a difference: 
hamely, that in comets there is usually only one swarm to be 
considered, whereas in new stars, there are two, which may or 
may not be equally dense. In new stars, we have accordingly the 
Ntegration of two spectra, and the spectrum we see will depend 
upon the densities and relative velocities of the two swarms.” 2 

“The spectrum of Nova Auriga: would suggest that a dense 
swarm is moving towards the earth with a great velocity, and 
passing through a sparser swarm, which is receding.” 3 
_ “The cireumstance that the receding body emitted bright 
Mines, while the one approaching us gave a continuous spectrum 
with broad absorption lines similar to a white star, may, per- 
haps, be accounted for by the two bodies being in different 
evolutionary stages, and consequently differing in difluseness and 
temperature.” 4 

' November, 1887. Lockyer. Proc. R.S., vol. xliii. p. 147. 
2 November, 1890. Lockyer. Aid. Trans., 182 .\, p. 407. 
% February ts, 1892, Lockyer. /r0c. R.S., vol. 1. p. 4356 
+ May 16, 1892. Dr. Huggins. Proc. R.S., vol. li. p. 494. 
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Now two sheets or streams of meteorites interpenetrating and 
thus causing collisions will produce lnminosities which will in- 
dicate the condensation of cach, and the spectra of the two 
Nov we are considering thus indicate that the colliding swarms 
were of different degrees of condensation, and the variations of 
light observed indicate several such encounters between less 
dense swarms after the most dense one had somewhat cooled 
down. The final stage was arrived at and the pure nebula 
spectrum produced when the most condensed swarm had ceased 
to indicate any disturbance, after all the others had returned to 
their pristine quiet and invisibility. 

It is important to insist upon the fact that the nebulx are now 
almost generally conceded to represent ‘“‘early evolutionary 
forms.” We have then from the first appearance of a Nova to 
the last a ‘*backwardation” in the phenomena ending in an 
‘early evolutionary form.” Increase of temperature is accom- 
panied by spectra] changes in a certain order: if the temperature 
is reduced the changes occur in reverse order, until finally we 
reach the ‘‘ early evolutionary form,” which cannot be a mass of 
gas because its temperature is lower than that of the sun, which 
it is potentially, and it must contain all the substances eventually 
to appear in the atmosphere of the sun. 

On the hypothesis, then, we imagine a nebula in the position 
oceupied by Nova .\urigze not chronicled for the reason stated. 
This nebula is approaching us. It was disturbed by a much 
sparser stream leaving us, the relative velocity being over 500 
miles a second. During the time of impact, the disturbances 
produced in the two swarms gave rise to bright-line spectra in 
the sparse swarm, and to dark-line spectra in the more condensed 
one. The speetrum of the sparse swarm disappears, the spectrum 
of the dense swarm changes gradually from dark to bright lines, 
and ultimately it puts on the original nebula spectrum. It is 
still there, and still approaching us. 

We have next to consider the objections which have been 
urged against this hypothesis. They are of a most trivial nature. 
An objection made by Vogel is that it is improbable that the 
velocities could have been so great after collisions. The reply is 
easy. The light was produced by the disturbed members of the 
two swarms which escaped end-on collision, On the meteoritic 
hypothesis we can escape from the difficulties produced by the 
old idea of collisions ev 4/0. Such objectors would urge that the 
velocity of a comet as a whole would be retarded by passing 
through the sun’s corona. but we have instances to the contrary. 

Another objection has been raised by Dr. Vogel because in 
relation to the Nova I did not restate all 1 har previously 
written concerning the origin of the cause of bright and dark 
line spectra in stars. It has been difficult for him to understand 
how one (temporary) star should have bright lines in its spectrum, 
and another (temporary) star should have dark lines. All } can 
say is that upon such objectors lies the onus of producing a mure 
simple (and yet sufficient) explanation than that T have suggested.! 

J. NorMAN Lockyer. 
(70 be continued.) 


THE INTERNATIONAL GEOGRAPHICAL 
QO MCKIE SS, 
WE International Geographical Congress, now a recognised 
institution, has this year met for the first time on British 
ground. Originating in a festival organised to celebrate the 
inauguration of statues of Mercator and Ortelius at Antwerp and 
Rupelmond, the first Congress was held at Antwerp in August 


TJ¢ has been stated that the meteoritic hypothesis has received a fatal 
blow from the observations of the Nova (Astronomy and Astrophysics, 
1892, p. 509). Capable and unprejudiced persons | think will not be of this 
opinion. Gieprena a quotation from an article by Prof. Campbell. which has 
appeared since the lectures were delivered. 

“As bearing upon any possihle theory of Nova Auriga:, perhaps it will 
not he out of place to say here what | said last winter in another journal 
(Pub. AS B. vi., 52. 133.) The Harvard College Observatory has shown that 
both Nova Aurigac and Nova Norma: at discovery possessed substantially 
identical spectra of bright and dark lines, similarly and equally displaced. 
Both diminished in brightess, and both assumed the nebular type of 
spectrum, The new star of 1876 in Cygnus probably had nearly an identical 
history : passing from a bright star with a spectrum of bright and dark lines, 
to a faint object with a spectrum consisting of one bright line (undoubtedly 
the nebular line A 5010, or the two nebular lines A soro and A 4960 combined), 
We may say that only five ‘new stars’ have been discovered since the 
application of the spectroscope to astronomical investigations, and that three 
of these have had substantially identical spectroscopic histories. This is a 
remarkable fact. We cannot say what the full signifeance of this fact is. 
One result, however, is very clear: the sfeeéad theories propcunded by 
various spectroscopists to account for the phenomena observed in Nova 
Auriga must unquestionably give way to the more genera? theories. (<I stro- 
physical Journal, Jan. 1895, p. 51.) 


tS71, under the name of the “Congres des Sciences géogra- 
phiques, cosmographiques, et commerciales,” and under the 
influence of the revival of geographical learning subsequent to 
the | rancon-German War, it has met from time to time at different 
centres, gaining strength and vitality on cach occasion. The 
second Congress assembled at Parisin 1875: the third at Venice 
in tS51; the fourth at Paris in connection with the Great 
Exhibition of 1880; and the fifth at Keme in 1591. In each case 
the representative Geographical Society of the country concerned 
Was responsible for the organisation and arrangement of the 
meeting. and at Berne it was definitely resolved that in future the 
Congress should be constituted at intervals of not less than three, 
hor more than five years, the resolution taking practical shape 
in the acceptance by the Royal Geographical Society of the 
responsibilities of a meeting in London in 1895. -\ proposal, 
emanating from the Berne Geographical Socicty, to the effect 
that the chief otficials of each Congress shall retain office until 
the meeting of the next, is to be submitted this year, and its 
acceptance would mark a further step towards the establishment 
of a great permanent organisation for the systematic study and 
exploration of the globe, 

The sixth Congress differs from its predecessurs in a charac- 
teristically British fashion, inasmuch as it is practically a private 
enterprise ; no Sate or municipal aid being forthcoming, as on 
previous occasions. Nevertheless the Royal (Creographical 
Society. aided by grants from a few of the City companies and 
hy private generosity, has heen able fully to cope with the de- 
manils made on its resources by the immense influx of geo- 
graphers from all parts of the world, © Accommodation has been 
found in the Imperial Institute, which affords ample room for 
private and public business meetings, for exhibitions, and for all 
manner of social functions, as well as opportunity for that. pri- 
vate intercourse which goes so far to enhance the value of such 
inecetings. The Congress is under the patronage of the Queen 
and the Vrince of Wales, and the honorary presidency of the 
King of the Belgians, the Duke of Connaught, the Duke of 
Vork, the Crown Prince of Denmark, and the Grand Duke 
Nicolas Michailovich, The President is, according to the custom 
of the Congress, the lresident of the Ceographical Society 
under whose auspices it meets + in this case the President of the 
Royal Cseographical Society, Mr. Clements RK. Markham, C.B., 
P.RS. A large number of eminent public men and geographers 
have accepted the position of honorary vice-presidents. 

The work of organisation has been carried out by a number of 
committees, under the chairmanship of Major 1. Darwin, RE: 
the general secretaryship isin the hands of Mr. J. Scott Keluie 
and Dr. Tb. WK. Mill; and the exhibition is under the direction of 
Mr. dU. Ravenstein, Mr, John Coles, and Mr. John Thomson, 

In devising the general arrangements, it bas hitherto been 
the practice to abstain from formulating any rigorous rules, and 
ty leave the manaying Society a pretty free hand. In some 
cases, notably at Venice, the Congress was somewhat over- 
whelmed by the exhibition of geographical objects + while in 
others undue subdivision into sections has tended to defeat one 
of the most praiseworthy objects of the meeting.  lrofiting by 
the experience obtained, the Koyal Geographical Society has 
kept the range of the exhibition within comparatively narrow 
limits. The Geographical Societies of Haris, Berlin, and St 
Petersburg, and various Government departments and private 
individuals in all parts of the globe have sent representative 
exhibits of recent work, and the collections have been in many 
cases arranged entirely by the exhibitors, Another department 
is devoted to paintings and photographs of geagraphical interest, 
ie Jading, amongst other chings, a series of historical portraits 
© eminent travellers, cartographers, and geographical writers, 
many valuable sketches and photographs contributed by explorers, 
av l lantern slides and diagrams adapted to the purposes of 


graph) al eddvation, A third Section, due to Mr 1h. GO. 
Pevenet on, consists of a loan exhibition, intended to ihistrate 
thes vent of cartography from the dme of Prolemy to the 
end of Kteenth century. Miro Kavenstein is to be con- 
pritalk thy achievement of a remarkable suecess, for 
while fr lant stage of progress is unrepresented, those 
Where ate nales ouly are wonderfully few. “The collec- 


aha 


ning to the Queen, the ‘Henry TL map 
belonging t 


Lol of Crawford and Baleares, the Mollineus 
ghbe tro thy horas et the Middle Temple, the Agas map of 
Femelon trom the Caoldhell, the mamiseripts of the early Indian 
sorvey by Pitetower | keene), Vepping, Macluer, and Machenzie, 
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from the India Office, and extensive contributions from the 
libraries at Lambeth Palace, the Admiralty, the Ordnance 
Survey, various Geographical Societies, and the private collec- 
fons of Mr. S$. W. Silver, My. 11. Yates Thompson, Mr. E. A. 
Petherick, and many others. It is te be noted that the cata- 
logue of this exhibition, with its appended list of maps, porto- 
lani, and atlases in the British Museum, forms an excellent bibliv- 
graphical outline of the subject. 

-\ similar collection, though on a necessarily smaller scale, has 
heen made by Mr. John Coles, in the department of surveying 
and meteorological instruments, The exhibits of the Ilydro- 
giaphic Department of the Admiralty and the Ordnance Survey 
Othice are of great historical interest. We could have wished it 
had been possible to allot a further space to instruments used in 
deep sea explorations, especially as their modern developments 
are so well illustrated by Prof, Otto Pettersson and Dr, 1. R. 
Mill. 

A final section of the exhibition consists of the most recent 
equipments for exploration, surveying, mapping, and teaching 
geography, shown by numerous private firms. 

The same leading idea, that of representing general features, 
has been kept in view in arranging the work of the meetings. 
While no attempt has heen made to present popular pro- 
grammes, the whole range of geography has been covered, and 
the chief effort directed towards furthering those larger interests 
which concern all geographers, rather than to the discussion of 
more minute technicalities, however important in themselves. 
Thus general meetings are to be devoted to Volar Exploration, 
the development of Africa, Exploration, and Cartography ; and 
sectional meetings deal with Geographical Mducation, hote- 
graphic Surveying, Physical Geography, Geodesy, Oceanography, 
Geographical Orthography and Detinitions, and Limnology. 

The date of our going to press constrains us to defer a report 
of most of the work done in all these different departments until 
next week, except in so far as the eailier meetings are concerned. 
On Vriday evening (July 26) the delegates were presented to 
H.R. the Duke of York by the Ambassador or Chargé 
d' Affaires of their respective countries. The following were 
represented, cither by Government delegates or by delegates of 
Geographical Societi Austria-Hungary, Belgium, Denmark, 
France, Germany, Greece, Italy, Netherlands, Norway, 
Portugal, Koumania, Russia, Spain, Sweden, Switzerland, 
Turkey, United States, Mexico, Brazil, Japan, Ver New 
South Wales, New Zealand, (Queensland, South Australia, 
Tasmania, Victoria, Western .Australia, Cape of Good ITope, 
and the United Kingdom, After the private reception, the 
Duke of York welcomed the whole Congress in the name of the 
(Queen and the Prince of Wales, and the Vresident made a Iniief 
address of welcome on behalf of the Royal Geographical 
Society, the other British Geographical Societies, and the 
Geographers of the United INingdom, he Ilon. Chief Justice 
Daly, of the New York Geographical Society, the oldest Pre: 
sident of a Geographical Society living, replied on behalf of the 
foreign members and delegates, and the meeting adjourned, the 
remainder of the evening being spent in the gardens of the 
Institute, where music was discoursed by Strauss’ orchestra. 

On Saturday (July 27) the Congress assembled at 10 a.m, to 
hear the President's opening address, which paid a graceful 
tribute to the geographieal work of the nations whose delegates 
and representatives he cordially welcomed, and gave a forecast 
of the work about to be undertaken by the Congress. A vote of 
thanks was proposed by Prince Roland Bonaparte, and seconded 
by Hrof, von den Steinen, At noon two sections were formed: 
In Section B. which was presided over by Mr. Markham, 
supported by Chief Justice Daly and Prof, von den Steinen, 
Prof. Levassem read a paper on geography in- schools and 
universities, which outlined a system of geographical education 
extending Chrough primary, secondary, and higher stages. 
Sefer Torres Campos supported the views expressed by Prof, 
Levasseur, and discussion was continued hy MM.  Ludovie 
Drapeyron. The impertance of a university training for 
teachers of geography was urged by Dr. RK. Lehmann m 
the second paper, and the needs of geography in secondary 


education were set forth by Mr A. J. Tlerhertson in’ the 
third.  ‘Vhereatter Dr. We Henkel allowed a paper on 
geography and Instory in’ schools, standing in’ his name, 


to be held as read, in order te allow time for discussion. 
Mr. Uh J.) Mackinder advocated the establishment of 
a central school of geography in London, im order to place 
geographical teaching in this country on a proper footing, Mr. 


b 
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G. N. Hooper referred to the work done by the London 
Chamber of Commerce, and the discussion was continued by 
Messrs. Phillips, Burgess, Batalha Reis, and Yule Oldham. 
The President proposed that a committee, consisting of Chief 
Justice Daly (chairman), Vrof. Levasseur, Prof. Lehmann, Mr. 
Mackinder, and Mr. Uerhertson, should be appointed to consider 
a resolution on geographical education, to be submitted to the 
Congress. 

Section C, which met at the same time, concerned itself with 
photographic surveying. The presidential chair was occupied 
by Prince Koland Bonaparte and General Walker jointly. Ina 


paper read on his behalf by M. Schrader, Colonel Laussedat | 


considered the application of photography to the rapid deter- 
mination of points in levelling, and a combined camera and theo- 
dolite was exhibited. M.de Déchy, in discussion, insisted that 
photography must always be merely auxiliary to triangulation, 
and must not in any way replace it; and Mr. Coles described 
his work in constructing a map of the Caucasus from photo- 
graphs alone. Captain I. 1f. Ihills then read a paper on the 
determination of terrestrial longitudes by means of photography, 
in which he described improved methods of exposing and 
measuring plates used in photographing lunar distances, by 
means of which he had obtained better results than those 
obtained by Schlichter and Kunge. An abstract of a paper 
by Prof. J. Thoulet, suggesting the extended application of 
photography to the survey of rapidly shifting sandhanks, was 
read in his absence. Mr. Coles described and exhibited Colonel 
Stewart’s camera for producing photographs of the whole horizon, 
and the proceedings closed with an informal communication by 
M. Janet on the determination of longitudes without instruments 
of precision. 


eo en wee ON OU Ct NG OL ICL PALNV 
MINERALS) 


HH. 
(Il.) The Properties of Helium. 


F ROM what has preceded, it appears that up to now only three 

mineralsare availableas sourcesof helium, unless, indeed, very 
large quantities of samarskite and yttrotantalite are worked up, 
These three are cleveite, the uraninite investigated by Hillebrand, 
and broggerite. .\nd here we wish to express our indebtedness 
to Prof. Brogger for his great kindness in placing a large stock of 
broggerite at our disposal. - It has furnished a large quantity of 
the helium which we have had in our hands. 

Although, so far as we were able to judge by throwing into a 
tWo-prism spectroscupe of Browning's the spectra of samples of 
gases obtained frem the minerals previously mentioned, all the 
specimens of hehum were identical, still a further proof was 
desirable. Owing to the small quantities of gas yielded by these 


minerals, amounting in most cases to a few e.c., it was impossible | 


to ascertain whether these samples were of the same density ; 
but the case was different with the gas from clcveite and from 
broggerite. In each case a sufficient quantity was obtained to 
make it possible to determine the density with fair accuracy. It 
will be convenient therefore to descrihe the methods of extracting 
the gas and the methods determining its density. 

{n the communication to the Royal Society it was stated that 
the maximum density of the original gas from cleveite was 3°89. 
The spectroscope showed the presence of nitrogen in this sample ; 
the bands were very brilliant at high pressure, but on reducing 
the pressure the yellow line became brilliant, and the nitrogen 
spectrum disappeared.- This always-happens when the tube has 
platinum electrodes and a strong discharge is passed for a con- 
siderable time."+ An -attempt was made to remove the nitrogen 
from this sample of gas by circulating it over red-hot magnesium $ 
but an unfortunate accident caused the admixture of about its 
own volume of air, carrying with it argon, from which at present 
there is no known method of separating helium, 

It appeared important to decide whether the gas evolved from 
these minerals is helium, or a compound of hydrogen and 
helium ; for in the preliminary set of experiments the treatment 
was such that a hydride would have been decomposed either 
by sparking with oxygen or by passage over copper oxide at a 
red heat. 


mek paper by Prof. William Ramsay, FLR.S., Dr. J. Norman Collie, and 
Mr. Morris Travers, read befure the Chemical Society on June 20. (Continued 
from p. 308.) 
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The result of experiments directed to this end is to show that 
no combined hydrogen is present. Gas was extracted from 
Hineteen grams of broggerite by heating it in a combustion-tube 
to dull redness; the combustion-tube was connected with a 
Toppler’s pump by ineans of thick-walled india-rubber tubing, 
wired carefully. Special experiments showed that the leakage 
through the india-rubber amounted between Saturday and 
Monday to less than one small bubble. The  bréggerite 
yielded about 75 c.c. of gas, a large portion ol which was 
ahsorbed by caustic soda, leaving about 35 c.c. A second 
charge of 18°3 grams gave 58°5 c.c., and a third, of 22°1 grams, 
gave 66:0 c.c. The amount of gas evolved depends largely on 
the temperature. The evolution is rapid at first, but becomes 
very slow after three hours, and the heating was always stopped 
before all the gas which might have been extracted had come 
off. The last portions, as will be seen later, were extracted by 
fusion with hydrogen potassium sulphate. 

This crude product from hroggerite blackened 
doubtless owing to the presence of hydrogen sulphide. 

The density of this sample was determined: the data are 
these, 


mercury, 


Volume of bulb 33°023 c.c 
Temperature ... one 7 22:0 

Pressure (corr.) ae 9 ... 766°7 mm. 
Weight... ane 58 ae «.  0°0327 gram 
Density (O= 16) 11°90 


The exceedingly small capacity of the bulb calls for some 
remark, but for no apology. The object here is, not to 
determine the density with the utmost accuracy, but to secure a 
guide, sufficient for our purpose, which will indicate the prob- 
able molecular weight. Now the hydrogen contained in such a 
bulb at o° and 760 mm. weighs approximately 00030 gram. 
-\ sensitive balance by Oertling, adjusted for the special purpose, 
could easily be read to 000005 gram, without resorting to the 
the reading of oscillations of the pointer; and this gives an 
accuracy of 5 parts in 300, or I°7 per cent. Flence the density 
of hydrogen, thus determined, might vary between o°983 and 
1-o17. It is evident that such an approximation is quite 
sufficient for our present purpose. The total volume of this 
gas was 124°5 c.c. A solution of soda was introduced by 
means of a pipette, and after all absorption had ceased, 
the residue measured 78°0 c.c. The density was again 
determined, 


Volume of bulb 
Temperature ... 
Pressure (corr. ) 
Weight oe 
Density (O= 16 ae 

This gas was now left in contact with palladium sponge for a 
night. The sponge was made hy reducing the chloride ina 
current of hydrogen, at a dull red heat. As it was some- 
what porous, it was hammered on a steel anvil before intro- 
ducing it into the gas, which, of course, was confined over 


SRS Ce: 
216° 

.. 765°4 mm. 
0'0058 gram 
27105 


mercury. The contraction amounted to abont 1/3oth. The 
density was again taken, 
Volume of bulb ie na6 PSO O2giCeGe 
Temperature ... tg72° 
Pressure (corr. } 760°2 min. 
Weight ebY doe 0°00630 gram 
Density (O = 16) 06 eon cou! 


This gas had undergone no treatment which was of a kind to 
remove combined hydrogen, unless, indeed a very improbable 
assumption—it be supposed that the compound should be 
decomposed by contact with metallic palladium. The gas was 
therefore placed in contact with copper oxide, which had 
previously been heated to redness in a vacuum, and a tube filled 
with phosphoric anhydride was so interposed as to absorb any 
water produced. The gain in weight of this tube was 00016 
gram, indicating the oxidation of about 2 ¢.c. of hydrogen. In 
all probability this hydrogen had remained over after treatment 
with palladium ; for it bears no proportion to the total quantity 
of gas—7S c.c. 

The density was again determined. 


Volume of bulb a0 ae SNR (eae 
Temperature ... ori ann POLO 
Pressure (corr. ) <r an ws 754°9 mm. 
Weight ee 0'00720 gram 
Density (O16) 2°606 


faa 
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We mve thes mynetely all the determmation of density of 
such Smples. beeavse, although they refer to an imperfectly 
purite) sample. vet they show that the density is very low, and 
they trace. Moreover. the gradual change as one ingredient 
alter anther is removed. 

The breggente which had been heated in a vacuum was next 
fused in swecessive portions with hydrogen potassium sulphate. 
\ large quantity of pas was evolved, consisting of sulphur dioxide. 
carbon diane, nitrogen, and helinm. Vhe sulphur dioxide was 
removed with chromic mixture, and the earbon dioxide with 
caustic sada: the yield was 45 cc. The density was then 
determined. 


Vehume of bul aoe ci son OE 
Temperature... age “Ki coo URLS 
Vressure (corr) 7353/3 mM. 
Weight 5 +. 001035 gram 
Density (O= 16) Sigd 


No alteration in volume occurred on passing the gas for 
several Hours over red-hot copper oxide. lence no hydrogen 
Mas present im the free state; and if combined, passage over 
copper oxide dous not decompose the hydride, as was seen 
before. when the water produced was weighed. It may be 
reneirked that every known hydride would yield its hydrogen 
on such treatment. 

This sample of gas was next circulated over red-hot magnesium 
for several hours. It is hardly necessary to state that the mag- 
Nesium Was urst heated to redness in a vacuum so as to remove 
hydrogen. In case any should escape removal, however, a red- 
hot tube wf copper oxide formed part of the circuit, as well as 
a tube filled “sith phosphoric anhydride. Some caustic soda 
solution was present in the reservoir above the mercury, which 
would have absorbed the products of combustion of any hydro- 
carbon present. The density of this gas wascalculated from the 
data appended. 


Volome of bull po SRS ORS tes 


Temperature oe caelelicn 

Pressure (corr. ) vee 750'O MM. 
Weight ma ne O'0OS45 eral 
Density (4) = To). . ong ORY) 


Qn examining the magnesium tube, after it had cooled, it was 
fund that on motstenings it ammonia was evolved. The pas 
was, therefore, again circulated over magnesium, at a somewhat 


2 ST ae 


(ACusT Teroen 


Volume of bulb... ot sie | SOIO2SICE: 
Temperature a 1Q°17 
Pressure (corr)... 750°7 mm. 
Weight a a : 0°005b gram 
Density BAe oer a 2044 


The copper oxide tube was omitted during this circulation ; 
henee the density was low, 2°044. The spectrum of this gas 
showed hydrogen lines and feeble nitrogen bands. A second 
determination of density, in which the bulb was freshly filled, 
gave, at the same pressure and at a temperature differing by 
only 1 from the previous one, an identical weight. Further 
circulation for a whole day over red-hot magnesium, raised to 
the highest temperature which the tube could stand, gave a 
specimen from which hydrogen and nitrogen were absent: at 
least, the barest trace was visible in a vacunm-tube filled ata 
fairly high pressure; and care was taken to interpose a red-hot 
copper oxide tube, and, as usual, a tube containing phosphorus 


pentoxide, The cfleet of this circulation was to raise the 
density. 
Volume of bulb... F pho Sees ae 
Temperature on ae ely al 
Pressure (com)... ee FOS 2s 
Weight Se ae Aon ix 00060 gram 
IDES e— ot Oe 00 ag NE 


It is of interest to note that this sample, procured by heating 
broggerite ina vacuum, has a density practically identical with 
that of gas obtained by fusing broggerite with hydragen potas: 
sium sulphate : that sample had density 2°187. 

We next proceeded to extract the gas from 6°96 gram» of 
Swedish cleveite, When heated in a vacuum, the gas was rapidly 
evolved at first, more quickly than from broggerite. About 
bo c.e. were obtained, and, after treatment with soda, the residue 
occupied 20°53 c.c. As this was not sufficient for our purpose, 
and as we had already by density and spectrum proved the 
identity of pas evolved from broggerite on heating, and on fusion 
with acid sulphate, the remaining cleveite was mixed with about 
five limes its weight of fused and dried hydregen potassium 
sulphate, placed ina tube, and heated ina vacuum. A further 
quantity of gas was evolved, which was at once treated with 
caustic soda solution. Both quantities of gas were mixed. This 
sample was then circulated over copper oxide for several hours, 
and the density was then determined with the following result. 


lngher temperature, se high, indeed, that the pas must have Volume of bulb ea) ae Ba eee Cie 

passed repeatedly through magnesium vapour. On pumping out Temperature. . Our one mo, ROR 

the tubes, an accident led to the loss of a few c.c. of gas: hence Pressure (corr) iat fe ono FORE Ti 

the weighing bulb hac to be filled ata somewhat reduced pressure. Weight ree a ae we. = OCOOGT pram 

Vhe density is given below. Density a “oe att eos 
\ ume of bull . se 33025 €.C. The spectrum of this gas showed the merest trace of nitrogen, 
Temperature ae we 15°33 but no hydrogen. The density, it will be seen, is prictically 
Vressure (corr. ) : -. O15°5 mm. coineident with that of the gas from broggerite. Tt is “is 
Weight ‘ : on . 0'0049 pram worthy that the gas from cleveite contains no nitrogen. We 
Tronsity (0) Ib). . int Waa 27157 


are absolutely certain that the presence of nitnaen in the gas” 
from brogyerite is not to be explained by leakage of ain, for 
the tightness of the apparatus was frequently tested during each — 
operation. 

We have therefore three determinations of density, and the 
mean may be takun as approsimately correct to within 0705. 
They are: 


Again, on moistenmng the broken magnesium tube, ammonia 
was evolve]: it was recogemised by its odour and by its turning 
red) hitneas paper bine. 

\ farther experiment was made with brogyerite,  30°8 yrams 
wer heated ma vacaum anc the gas was collected over mercury, 
mote the sartace of which a few c.c. of caustic soda solution 
were introduced. Vhe yield of gas was 65 c.c. Tt was circulated 


Gas from broggerite by heating .. Pree 1 Se) 
over Copper ont le to romose hydrogen, and its density was then Gas from bropgpeertte with HKSO, ae 2a 
determined Gays froin eleveite o.. ae one an 280s 
\ lame of ba Tt eae ane me sh orsy ec8 AGW aac SST 
Lemperature 19°7oO 
{rewire (Curt. : ae 750°7 mm. All these samples of gas were now mined and passed thro 
\WWogeht aa "ye ee Le 600% pram the usual absorbents fer nitrogen and for hydrogen, nam 
Torte ty 2°45 Maghesiuin, copper oxide, soda-lime, and phosphoric an hy 
| ty ot this ple is almost coneident with that of a dride. The density of this sample was then determined with 
Teva Ie. 2°85, chtamed inthedupe, My, atone mee Cl: Che acea ee weighing cannot mn 
| ; ” ee : kn : this case amount to more than o°3 per cent., and ts probably 
SP pete tee dydrogen, This peis was neat cieenlated over 2 i 


Jess, OF course, the purity of the gas would alfect the result. 


ie The data are as follows. 


cor (im tea | 


mM, eas to cemove nitrogen, Again, it is 


Weary hours the gas must have been mixed with 


mane oar, for the maynesiltim had been completely Volume of bulb Ly ore 102'S435 ¢.c. f 
wohatrlieert ef the lot partof the combustion-tube, and had Vemperature... oe oA soe peg 

conleweel arithe cool ord, Again, the product, when moistened Vressure (curt. ) sa 050 oe FO4'9 NM. 

howe! tere tere of ammonia, proving that nitrogen had been Weight oi aes oe se 0703057 pram 
vemos, The denety of thi ample was nest taken, ens1ty/ (Uo n=iG)jeeree Bi doa SSL 
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The wave-length of sound was determined with this sample of 
gas in a tube 1 metre in length and 9 mm. internal diameter : 
the vibrating rod was 580 mm. long. We found it exceedingly 
difficult to procure a tube in which really good sound-waves 
could be shown with helium; indeed, we were on several 
occasions nearly despairing of gaining our object. But at last 
perfect waves, easily read and easily counted, were produced, 
and measurements were taken with the following results, 


Riufios onan fi, i, fi Th A i see 
Half wave: ) oo ves ‘ ey jj 
ae }98°6 98°6 97°6 9S8°3 100°0 98% 97°9 mm. 


Mean of all, 98°S mm. at 18"9. 
In air, a similar series gave the numbers 


Series... Hic Nt il. IV. Ve 
Half wave-length ... 36°00 36°03 36°11 35°Sq 36°16 
Mean, 36°04 mm. at 20°1° 

The ratio of the specific heat at constant volume to that at 
constant pressure for air is 1°yoS8 ; that for helium is— 

04)" x (273 4+ 18°9) 5 14°47 af 2 > 
ee 8-9) Base tl, (Odi sare 21S egos T7032 

2754-2081 

This sample of gas was again circulated over very hot magne- 
sium and copper oxide for seven hours; the magnesivm had no 
smell of ammonia when breathed on, nor did it turn red litmus 
paper blue unul after long standing. The magnesium was 
mostly volatilised out of the hot part of the tube. 

The density of this sample of gas was determined. 


Volume of bulh 162°S43 c.c. 
Temperature .. 19'S 
Pressure (corr.) wee 730°O mm. 
Weight 0'0275 gram 
Density en os eee cnn ERR 
The wave-length of sound was re-determined in the same tube 
as before. The figures are 


Series... [. fille, We Iv. Vv. Wits AWE SN 


Half 
Wave: -102°7 100°7 101°6 100°7 102°6 101°6 100°9 101°! min. 
length. 
Mean of all, 101°5 mm. 


The ratio of the specific heats of helium, calculated from 
these numbers as before, is 1°652, a sutticiently close approxima- 
tion to the theoretical number 1°66. In the case of argon, the 
purest specimen obtained gave for the ratio 17659; and as 
remarked (in the Lflosophrcal Transactrous, 1895, 52), not 
much dependence can be placed on the accuracy of the last 
figure. 

The result of these experiments goes to prove that the density 
of the gas named helium ts not less than 2°13, and that it has 
the same claim to be considered a monatomic gas as mercury 
gas; or if it is a mixture, it must be a mixture of monatomic 
gases. 

As hydrogen was often evolved along with helium from 
minerals, it occurred to us that if a definite ratio could be found 
between the helnun and the hydrogen evolved by the action of 
acid, some idea might be gained as to the valency of helium. It 
would be as if, for example, hydrogen and chlorine were evolved 
separately from salt by sulphuric acid, instead of in combination ; 
by measuring cach, the deduction could be drawn that chlorine 
was univalent, H:xperiments made to this end showed, however, 
that from some minerals no hydrogen is evolved. Gas, from a 
sample of uraninite sent hy Dr. Hillebrand, contained no trace 
of hydrogen, Ttis, of course, possible, and, indeed, not unlikely, 
that all hydrogen is absorbed in reducing the uranic oxide to 
uranous oxide. The problem then becomes a complicated one ; 
fut we hope to solve it by future experiments. 

aAs yet but few experiments have been made with the object of 
inducing helium to enter into combination. Like argon, it is not 
attacked by oxygen in presence of caustic soda under the action 
of the electric discharge; indeed, this forms a good method of 
femoving all impurities other than argon. Again, like argon, 
it is not affected by red-hot magnesium, and it is not oxidised by 
copper oxide at a red heat. 

As helium is evolved from cleveite and similar minerals at a 
red heat, an attempt was made to reabsorh it by heating the 
powdered mineral to redness in contact with the gas, but not to 
so high a tensperatare as that which had served to cause it to be 
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evolved. But the attempt was [ruitless : no gas was absorbed. 
When all the gas in the tubes had been pumped out. after they 
were cold, heating failed to cause the evolution of more gas. 

A further experiment was inade, in which metallic uranium 
was heated to bright redness with a blow-pipe in contact with a 
mixture of helium and oxygen, the latter gas being greatly in 
excess. But, curiously, the oxidation of the uranium was very 
slow, and all the helium was recovered, none haying been 
absorbed. The conditions have yet to be discovered under 
which helium can be made to combine with oxides of uranium. 
so as to reproduce the natural product. 


The Solubttity of Heltum. 


Helium is very sparingly soluble in water. A determination 
made by the method previously described for argon (7427. 
Traus. \. 1895. 37) gave 0°0073 as its coefficient at 182. 
The tube contained 162°3 arbitrary division-. of which 26°0 
were occupied by helium and 13673 by water. After shaking, 
the volume of the helium was reduced to 25°0 divisions, and 
that of the water was increased to 137°3. As 13773 absorb 
10, 1 volume of water absorbs o'0073 volume. The whole 
apparatus was jacketed with running water during this experi- 
ment. 

This is the lowest solubility hitherto recorded. (Generally 
speaking, the solubility of a gas is related to the temperature at 
which it condenses to a liquid, and the sparing solubility of 
helium points to its having a very low boiling point. Prof. 
Olszewski has kindly undertaken to make experiments on the 
temperature of liquefaction of helium, and it will be interesting 
to find whether its boiling point does not Hie below, or, at least, 
as low as that of hydrogen ; for their molecular weights are not 
very different, and helium is a monatomic gas, a condition which 
appears to lower the boiling point. 

Helium is totally insoluble in absolute alcohol and in benzene. 


The Spectrum of Helium. 


Mr. Crookes is making an exhaustive study of the spectrum of 
helium, and will shortly publish an account of his work. But, 
as some of the deductions to be drawn later depend on the lines 
observed, it is necessary here to add a few words. [n general 
terms, the spectrum has already been described. he particular 
point to which attention is necessary here is that at least two of 
the lines in the spectrum of helium, seen with a wide dispersion 
prism, are coincident with two of the argon lines. These occur 
in the red, and comprise one of each of the two pairs of 
characteristic argon lines. This observation has been frequently 
repeated, using for the purpose spectroscopes of ditlerent dis- 
persive power, and throwing into the field both spectra at the 
same ume, with an exceedingly narrow slit: and we may say 
that 1f net absolutely identical, the lines are so near that it is not 
possible with the means at our disposal to recognise any differ- 
ence in position. But the relative brilliancy is by no means the 
sume. One of the argon lines, rather faint, is coincident with 
the prominent red of the helium spectrum, and one of the strong 
red argon lines is coincident with a faint red tine in the helium 
spectrum, 

Besides these two. there is a lige in the orange-red, which 
though perhaps not identical, sh very close. This line is 
faint in helium, but moderately strong in argon. It is much 
more easily visible with helium in the ** negative glow” than in 
the capillary tube. 

It may also be of interest to state that, according to Runge’s ob- 
servation, the brilliant yellow line of helium is undoubtedly a 
doublet. This was frequently observed by us with a grating of 
14,000 lines to the inch in the spectrum of the third order. But it 
must also be noted that one of the lines is very faint ; the other, 
more refrangible, is immensely brighter. The distance, judged by 
vye, appears to be about r’5ath part of that between the lines 1), 
and D, of sodium. .\ccurate information on this last point may 
be looked for from Mr. Crookes, Mr. Lockyer, and from many 
others who are interested in the probable occurrence of this 


element in the sun,! 


LIL. General Coaclustons, 


It cannot be doubted that a close analogy exists between 
argon and helium. Both resist sparking with oxygen in 
presence of caustic soda; both are unattacked by red-hot 
magnesium ; and if we draw the usual inference from the ratio 


V Prof. ffale and Dr, Huggins have recently observed that the solar line 
Dy is also a doublet. (W.R., July 20). 
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between their specific heats at constant volume and at constant 
pressure, both are monatomic gases. These properties un- 
doubtedly place them in the same chemical class, and ditferentiate 
them from all known elements. 

Mthough opinion is divided on the precise signincance of the 
ratio of specie heats, 1°66, it appears to be most probable that 
in all cases, as in that of mereury, Uhis ratio points to the 
monatomicity of the molecule. If we assume this provisionally, 
it follows that the atomic weight of helium is identical with its 
molecular weight. The molecular weight is twice the density, 
forthe molecular weights of gases are compared with the atomic 
weight of hydrogen, taken as umty: hence the atomic 
weight of hehum on this assumption is 2°13 24°26. But 
again we assume, in making this calculation, that helium is a 
single element, and not a mixture of elements. Before dis- 
cussing this question, 1 appears advisable to inquire whether 
there is any evidence which would corroborate the deduction 
that it ta monatemic element. This evidence must be sought 
foran the properties of argon, for thuse of helium have not as 
yet been sufficiently investigated. 

We know from countless examples among compounds of 
hydrogen and carbon that increase in molecular weight ts 
accumpanicd by rise of builing point: and it may he stated as a 
jreved tact that a polymeride has always a higher boiling point 
than the simpler molecule of which the polymeride iy formed. 
Among the substances germain to this inquiry, ozone and 
oxygen may be cited; the complex molecule of ozone is shown 
hy the higher temperature at which it boils. It might be con- 
cluded with certainty, therefore, that Ay, could it exist, should 
have a higher boiling point than A, 

Next, it 15 generally the case that the boiling point of an 
element, provided it bas not a complex molecule like that of 
sulphur and phosphorus, is lower, the lower its molecular 
weiht. There are the well-known instances of chlorine, 
Iromine, and redine : butaf it be objected that these all belong 
tothe same group, we may cite the casesof hydrogen, — 243.5 : 
Nitregen, - 194.4 : and oxygen, —152°7°: and we may add 
chlonne, - 102%. If argen possessed the atomic weight 20 
ant the molecular weight go, it is probable that its boiling 
point would lic above that of chlorine, instead of, as is actually 
the fact, at -187 =below that of oxygen. But, it may be 
ehyectted, the boiling point is determined, not by the meleeular 
weight, but by the density. TC may be urged that the density of 
argen zo, and that its molecules, like those of oxygen 
and nitragen, are chatomic, in spite of the argument to the con- 
trary from) the ratio of specific heats. The answer to this 
ection is ol vious 3 af this were so, its boiling point should lie 
abwe, anil not below that of oxygen. 

Yhese considerations cannot, of course, be aceepted as 
Nilene. but merely as corroborative of the conclusion as 
regards the momatemicity af argon. If they apply to argen, 
they cayqdy with cyual force to helium; and if they are 
B® epted, it follows that the atomic weight of helium ts 4°20. 

It is Gartin necessary to consider the character of argon in 
attempting to answer the next question ; .Vre argon and helnim 
stigle elements or miatéres of elements? But before discussing 
M. let us consiler another question: Tlow doves argem happen to 


is 


evcurim the oir and behum only im omineraly 2 Whs is hebum | 


ret prisentin air? .\ satisfietery answer to this question is, we 
think, contammedd ina paper by Dr. Johnstone Stoney (Chen. 
eWoe, tSQ5. Ixxi. 67). Ve there shows that were hydrogen to 
resent in @ir (and it wight be present, in spite of the oxygen 
wih which it cemld be mixed, fora small quantity would surely 
pe cenbnation), it wonld, in virtue of the velocity of it 

Yn peger molecular motion, remove itself from our planet, 
cmerréte tea cclestal body peassessing sufffeient grovitational 
tetep ( holdat fast. Dy. Stoney suggests this explanation to 
fer the abence of an atmosphere and of water vapour on 
1 el fer the presence of an atomsphere of hydrogen 
It weeld @lyo accewnt for the absence of hehum in 

r Jad for the presence of (he chromospheri? line 


8) Cif Woonelement can form conipounds, oroif it is 
lw helivan appears te be, it will, the 

bert og . be foo neon the earth, 
‘The i tre gee owetlld faveur ther existence in 
fr ' \ ange er @ at the atmosphere, pretisely 
Ie 1 Der mT ple 1s Samilanly mitrogen 16 a con: 
mf wor, | my the fret place thase cletients with 
vi ii Wow hem ly ord compandively rare, and also 
) sm 1 Cotep Outs are neetly de wmposed hy water; and 
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the excess of nitrogen therefore occurs in the free state. 
Similarly, the occurrence of free oxygen 1s due to the fact that 
some remains over, after all or almost all the readily oxidised 
substances have already united with oxygen. If there exist 
similar to argon in inertness, they too may be looked for 


mn air. 

Now if argon possess the atomic weight 40, there is no place 
for itin the periodic table of the elements. .\nd up to now 
there is no exception to this orderly arrangement, if the doubtful 
case of tellurium be excluded, Rayleigh and Kamsay have shown 
that the high density of argon can hardly be accounted for by 
supposing that molecules of Ag are mixed with molecules of Ay; 
and excluding as untenable the snpposiden that argon is a 
compound, the only remaining suggestion is that it is a wisture, 
No attempts have as yet been made to test the correctness of this 
idea: but experiments have already been started which, it is 
hoped, will throw light on this question. 

The density of argon is too high: to fill its place in the 
periodic table, between chlerine and potassium, its density 
should be about 19 and its atomic weight 38. We might 
expect the presence of another element with a density of 41 
and an atomic weight of $2, ta follow bromine. as argen 
follows chlorine ; and this element would probably also be a 
gas, since its density would be only a little higher than that of 
chlorine. 

Hut here we meet with a dithculty. There are certain lines 
in the spectrum of helium coincident with lines in the argon 
spectrum, There can be only one explanation, excluding the 
extremely improbable hypothesis, which iy not verified in any 
instance, that two elements may give spectra containing 
identical lines. That. explanation is, of course, that each con- 
tains some common ingredient + and there appears to be a place 
for one with density 10 and atomic weight 20, to follow 
fluorine in the periodic table. The density of helium is, 
however, so low, that there does not appear room for any 
large quantity of a heavier gas: and to fit the periodic table, 
the density of argon should be diminished by removal of a 
heavier adimiature, rather than increased by removal of a 
lighter one. 

Such are the problems which now confront us. Until mere 
experiments have thrown further light on the subject, we 
regard itas labour Jost to discuss the relations of these curious 
elements to others whieh find their proper place in the periodic 
table. 


CORNERS LIN UNL OC Ne Ue 
LENT BUR KCI E\ KOIES 
Six Jutran Gotpsaip has been elected Vice-Chancellor 
of the University of London, in succession to Sir James Paget, 
who has resigned. 


Tre new Directory of the Department of Science and Ar 
which has just come to hind, contains the regulations fu 
Organised Science Schovls, previously referred to in Uh 
columns. .\mong other matter new to the J7ecfory, and a 
nouncements of changes, we notice that a new method 
according the National Scholarships is in contemplation, The 
change will not take effect antl the Session 1506997, ar 
due mtimation of its nature will be given. The syllabus 
Mractical Mane and Solid ticometry has been tecast in 
elementary staze, in the direction alicady noted, and new syt 
buses are piven for Inorganic Chemistry, theoretical and practi 
(reology, and hysiography. It is not clear, however, whetl 
the questions to De sct for the examinations nest May will 
based pon the new or the oldl syllabuses, 


At othe ordinary quarteily meeting of the Royal College 
Physicians of London, held on ‘Vhursday last, Sir 1 
Reynolds, F.R.S., inthe chair, the following gentlemen 
elected officers of Une College r= Censors, Sir William 
Troadhent, Dr 1 Th lye Smith, Dro Te Tillyer Whiphi 
Dr. William Cayley ¢ treasurer, Sin Dyce Duckworth emer 
registrar, Sir Henry Vitman ; registrar, Dr. libward) Livein 
libraman, Dr. Wilham Munk; examiners ehenistry i 
chemmal physics, Mr. Charles 1. Groves, S,, Al S88 
Dunstan, Wa. J. Mallat Thomson, Vr, Samuel Kieleal, Dr 
Vaylor Vhmpton ; materia medica and pharmacy, Dr. 
Lawler Bronton, I.R.S., Pir, Daniel J. Leech, Dr. Sulncy: 
Phillips, Wr. Yerederick Willeocks, Dr. Francis G. Vente 
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elementary biology, Mr. F. Gymer Parsons, Mr. P. Chalmers 
Mitehell ; elementary physiology, Dr. Il. Lewis Jones ; physio- 
logy, Dr. Vineent D. Harris, Dr. Thomas Oliver, Dr. I rederick 
W. Mott ; anatomy, Mr. Charles Stonham, Prof. G. Dancer 
Thane ; medica] anatomy and principles and practice of medicine, 
Dr. Vhilip J. [Tensltey, Dr. J. Burney Yeo, Dr. G. Vivian Voore, 
Dr. J. Mitehell Bruce, Dr. Frederick Taylor, Dr. Stephen 
Mackenzie, Dr. William Ewart, Dr. Seymour J. Sharkey, Dr. 
J. Kingston lowler, Dr. Robert Saundby ; midwifery, Dr. J. 
Baptiste Potter, Dr. J. Watt Black, Dr. Peter Horroeks, Dr. 
Walter S. A. Griffith ; surgical anatomy and prineiples and 
practice of surgery, Mr. John Langton, Mr. J. NS. C. Davies- 
Colley; public health, Dr. Charles 11. Kalfe, Dr. William 
Pasteur; Murehison Scholarship, Dr. F. Charlwood Turner, 
Dr. Samuel H. West. 


Wr gave last week the names of the Research Seholars 
appointed for 1895, by Iler Majesty's Commissioners for the 
Exhibition of 1851. We are now informed that the following 
scholars, appointed in 1894, have forwarded satisfactory reports 
of their work during the first year of their scholarships, which 
have accordingly been renewed for a second year. 


Name of Scholar. Nominating Institution. Place of Study. 


sieCrehc.ttie: 2. University of Edinburgh University of Vienna. 
TR. E Murray | University of Glasgow ... University of Glasgow. 
AW. B. Davidson University of Aberdeen... University of Wiirzburg. 


k. C. Clinker... University Colleee, 


Bristol University College, 
Liristol. 


BF. lient | Yorkshire College, Leeds University of Munich. 
\. J. Ewart University College, 

Liverpool University of Leipziz. 
1). K. Morris University College, ; 


London .. University College, 
London. 


J. Frith Owens College, Man- 


chester .., 4 Owens College. 
R. Reattie Durham College of 
Science : Durham College — of 
Science. 
W.OE. Burnie University College, 


Notungham Central Technical Col 
lege. 

Owens College. 

University of Leipzig. 


Jf i Mc Clelland 
a . Renrick 
\ A Mekiterick” 


Queen's College, Galway 
Soo . E; 
University of Toronta .. 
Dalhousie ae niversity,, 
Halifax, Nova Scotia... Cornell University. 


Note. ~ Such of the above Scholars as remained at the nominating Institu- 
tion for the first year will now proceed to another Institution in Kngland 
or abroad. 


Vhe following seholars, appointed in 1893, have been selected 
for exceptional renewal for a third year :~- 


Name of Scholar. Nominating Institution. | Place of Study. 


H.W. Bolan. . University of Edinburgh | University of Leipziz. 
J. W. Walker . University of St. 
Andrews Universities of Leipzig 


; . and St. Andrews. 
y orkshire College, Leeds University of strasshurg 
University Colleze, 


J.ondon 


University College, 
London. 


SCIENTIFIC SERIALS, 

eImerican Metcorologral Journal, July.—The geographical 
distribution of the maximum and minimum hourly wind velocities 
... for January and July, for the United States, by Dr. F. 
Waldo, This diseussion is based on the Signal Service and 
Weather Bureau observations, and the subject is treated in 
various ways, and illustrated ly wind eharts. We scleet from 
these (1) the hour of maximum wind and (2) the maximum 
hourly wind, in miles per hour. here is no great regularity in 
the time of oecurrence of the strongest wind; in January it 
oceurs on the Atlantic coast fram 2h, to 4h. a.m., and on the 
North Pacihe evast it is retarded to 6h. a.m. On the Gulf of 
Mexico it takes place about noon, while at inland stations it 
eecurs generally about 2h. pm. In July, on the .\tlantic coast, 
there is a maximum wind about 2h. p.m. in latitude 45°, but ’ 
with southward progress it is retarded, until in latitude a the | 
hour is ae tu 6h. p.m. In the southern part of the lacific | 
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eoast, the time of maximum is th. p.m., which is much earlier 
than for the adjacent inland or the northern part of the coast. 
In general, for the inland north-east the hour is 2h. p.m., and 
there is a retardation with both western and southern progress. 
In January the maximum hourly wind reaches a velocity of 


| seventeen miles on the northern parts of the Atlantic and Paeifie 


coasts, decreasing with southward progress, while the inland dis- 
tribution shows a maximum of ten to thirteen miles per hour over 
the Great Plains. In July, the maximum hourly wind is eleven 
to thirteen miles on the Atlantic coast, while on the North 
Pacific coast there is a very smal! maximum (eight miles), but 
this is counterbalanced by the very high velocity of eightcen 
miles per hour on the central Californian coast. A reference to 
the wind charts shows the prevailing conditions much better than 
any verbal description can do, 


Bulletin of the American Mathematical Society, No. 9. 
(June 1895, New York).—Mr. J. de Perott gives a very interesting 
sketch of Euelidian arithmetic in connection with a notice of the 
late M. Stieltjes’ contribution to the Alxzales de la Faculté des 
Setences de Toulouse, vol. iv., entitled ‘** Sur la théorie des 
nombres.” M. Stieltjes had it in contemplation to write an ex- 
tensive treatise on the theory of numbers, but unhappily his 
weak health and final untimely death prevented his getting 
beyond the paper noticed by Mr. de Perott. This paper is 
devoted toa greatly generalised form of Euclid’s work. ‘It 
does not insist on the definition of number, nor on the laws 
which are at the base of the operations we perform on numbers, 
but passes immediately to the exposition of the chief properties 
of the least common multiple and the greatest common divisor 
of numbers. . . . Voinsot was the first, I think, to whom it 
oceurred that the course could be reversed.” The results are 
expressed in a very symmetrical form by the author of the note. 
—Mr. G. L. Brown-writes a short note on [16lder’s theorem con- 
cerning the constancy of factor-groups, and Prof. F. Morley 
a like note on the theory of three similar figures. The theory 
has been recently given in the sixth edition of Casey’s ‘* Sequel 
to Euclid,” and alse in the seeond edition of his ‘‘Conies.” 
Prof. Morley believes that something is to be said in favour of 
an appropriate analytic handling of “the theory, and gives here 
some preliminary equations in a convenient form. 


Bollettino della Socteta Sismolagted Italiana, 1.. 1895, No. 
3-— Miecroseismograph for continuous registration, by l'rof. G. 
Vieentini (see p. 178.)—New type of seismic photochronograph 
and its applications, by A. Cancani, .\ deseription of an 
instrument by which the face of a chronometer is photographed 
at the moment of the shock or of the arrival of long-period 
pulsations from a distant earthquake.—Keview of the principal 
eruptive phenomena in Sicily and the ade islands during the 
four months January-\pril, 1895, by S. .\rehidiacono.—The 
Viggianello (Basilicata) earthquake of May 28, 1894, by M. 
Baratta. .An account of an interesting teetonie earthquake. 
The meizoseismal area, which is elliptical and only about 17 km. 
long, is restricted to the northern slopes of M. Pollino. This 
group of mountains represents the northern half of a vast 
ellipsoid of dolomites and limestones, traversed by great 
fractures, which, if produced, pass through Rotonda and 
Viggianello, the towns most dainaged by the shock. Notices of 
Italian earthquakes (Yebruary—pril, 15905). 


SOCIETIES AND ACADEMIES, 
Pvris. 

Academy of Sciences, July 22. M. Marey in the chair. — 
Keseurehes on the composition of grapes from the principal 
Iveneh vines, by MM. Sime Girard and 1.. Lindet.- -On the 
osmotic phenomena produced between ether and methyl 
aleohol across different diaphragms, by M. I. M. Raoult. It is 
found that with ether and methy! aleohol on the respective sides 
of a diaphragm of pig's bladder, the methyl aleohol passes 
esmosis.to the ether side. The bladder membrane app 
be impermeable to ether; even with mixtures the transference 
is always of methyl alcohol towards the side where it is of less 
concentration. saetly the reverse oeeurs with a vuleanised 
caoutchoue membrane, which is impermeable to methyl alcohol, 
but permeable to ether. The experiments show: (1) that 
osmosis between two determined liquids may not only vary 
much in energy, but even change its sense with the nature of 
the diaphragm ; (2) that the osmotic movement of substances 
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wcress the diaphragm may be absolutely independent of their 
molecuiar weights and of their condition as dissolved substance 
or solvent. Action of phenyl isocyanate on some acids and 
ethereal salts, by M. .\. Haller. M. Retzius was elected 
Correspondant of the Anatomy and Zoology Secuion, in succes- 
sion ty M. Carl YVogt-Abnormal refractions at the surface 
of water. by M. Ch. Dufour. Attention is directed to a source 
of error, due to irregular refraction caused by differences in 
temperature between water and air immediately above its surface, 
which may arise in taking the latitude or determining time at sea. 
--(n static or dynamic explosive potentials, by M. R. Swynge- 
dauw. According to the experiments described. the explosive 
potential between two poles shielded from ultra-violet radiations 
iS not appreciably diminished by very small and very rapid 
Vanauiens of potential. On a phosphorescence phenomenon 
obtuned in tubes containing rarefied nitrogen after the passage 
of the electric discharge. by M. Gaston Seguy. In presence of 
Vapeurs of stannic chloride, the auther finds the light emitted 
from a nitrogen tube to be rose-coloured during the discharge, 
and wilky white for some 10 to $o seconds after interruption of 
the current. On the electromotive force of the Latimer Clark, 
Gouy. and Daniell standards, by M. C. Limb. The values found 
by the author's method for the elements ato C. are: Latimer 
Clark 1°4535 volts (absolute), Gouy 1°3928 volts (abs.), Daniell 
(Flemang type) 170943 volts (abs.).—On Natterer’s tibes, by M. 
Gouy. © anhydrous crystallised manganese sulphide, by M. 
A. Moeurlot. Crystallised sulphide. identical with efabandine, 
has been obtained by means of the electric furnace. Small 
cubes or transparent denved octahedra of a greenish shade are 
obtained. They have the density 3°92 and hardness 3°5 to 4. 
=n S me properties of combinations of ferrous chlonde and 
nitricenide, hy M. V. Thomas. The experiments detailed show 


that the three compounds gibtained by the author in the dry way | 


possess Wy appreciable tension of disseciation at the ordinary 
temperature, and hence ditfer from the compounds obtained in 
solution by M. Gay.—On some alkaline phosphides, hy M. C. 
Hugot.<Speciic heats of superfused formic and acetic acids. 
Modif@ations applicd to Regnault’s thenmocalorimeter to enable 
the ‘Jetermination of the specitic heats of a large number of 
superfisd} liquids, by MM. Massel and Guillot. The 
spiccitic Aeats of formic and acetic acids in the solid state 


are nvich greater than their specific heats in the liquid 
sats. The specific heat in the liquid state diminishes with the 
temperature. When superfused, the specific heat is slightly 


wementcd, but remams of the same order as the specific heat in 
the hyid state. Synthetic formation of nitro-alcohols, by MM. 
Taees Ilenry. <Oxidation of inactive campholenic acid, by M. 
A. Behal.—On the constitytion of vegetable albumenoid  sub- 
tines, hy M. 2. Fleurent. Influence of respiration on the 
volimetric trace ef thelimbs, by MAM. A. Binet and J. Courter. 
Meslificotions of the heat radiated produced by faradisation, 
ly Mo. lecercle. An écoount of the Incal rise in temperature 
ae an animals by electric excitation, and its effect on the 
Leek temperature. = Aggravation of the effects of certain 
rt sires by their passe through the liver, by MM. J. 
Tose rend 1. Guinard. A contribution to the histulogy of 
wo Wty glends, by MM. J. Kuostler and A. Gravel. On the 
nef th names of certain amphibole granites, by M. 
cl Levy. On the fest aleehol thermometer used in 
y MeV Abbe Maze. 
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Physiological Socicty, June 7e=l'rof. Munk, Iresident, in 


Pref. Baginski reported on experiments made, in 


Ire 
© ne with Por, Sommerfeld, on bile from 215 children, 
: aved feat, in compartson with the bile of adults, it 
} peere woter and fuein and less bilessalts, Tt contained 
cretheres)@elphetes, and inthe case of children who 
cypethere at was free from bile-salts, lamination 
T Ooddren ffGre@: from vartous forms of nephritis 
. wear ban ebnoneally large amount of santhin 
i Poole net howecomnted for by eny breaking 
tale er Uhiod corpuscles, Dr. Venda ile 
Jeers | Jean the thneeus membrane of the tue 
‘, r i ov h ctwe corespowding: furrows in the 
— f Tloyor, They can be readily brought 
8 lof thee pthdium hy waicerniting in dilute 
lL Thotend tan: @learter than the vocal corde and 
" teal bend) Kerry chinetie cell-divisien can often be 

7) Wien | Wein the om lelie) Eyer. 
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June 21.—Prof. du Bois Reymond. President. in the chair. 
Dr. Schulz spoke on the anatomy of unstriated muscles in verte- 
brates. Ile finds that they consist of elongated cells, pointed at 
each end, whose length is very variable in different animals. 
Each cell consists of fibrils imbedded in a highly refractive inter- 
fibrillar substance, and of granules and a nucleus in the middle 
of the cell with two nuclear bodies, Two nuclei in one cell were 
only seen once among thousands of preparations. The fibrils 
interlace with each other. The separate cells are not held to- 
gether by any cement-substance, but by protoplasmic threads 
and branches. The transverse striation described by many 
observers appears to be due toa wrinkling of the cell resulting 
from incomplete extension after having been contracted. Nerve 
fibres are very plentiful. With methylene-blue, gold chloride, or 
by Golgi’s method numerous ganglion-cells can be brought into 
view, from which short branches are distributed to the muscle 
cells. In addition to these numerous nerve-fibrils can be seen 
ending in minute bulbous swellings which are applied to the 
muscle. The nerves are sensory as well as motor,—Dr. 
Cohnstein reported experiments on injecting solutions of sugar 
into the blood-vessels, in support of his views on the formation 
of Jymph in opposition to Heidenhain. The results were the 
same as on the injection of salt solutions. The amount of sugar 
in the blood rose and fell very rapidly, whereas it rose and fell 
very slowly in the Jymph. The maximum of sugar observed in 
the lymph was equal to the maximum met with at an earlier 
stage of the experiment in the blood. The solid constituents of 
the blood became less after the injection, and then increased 
slowly to the normal; in the lymph, on the other hand, they 
increased at first and then became less. .Mfter the injection of 
sugar the blood capillaries of a frog’s web were considerably 
dilated and the circulation quickened. Dr. Cohnstein interpreted 
these results as indicating an initial passage of water from the 
intercellular spaces into the blood-vessels. followed at a ater 
| stage by a return filtration into the lymph. Tle had also observed 
a diminution in the secretion of bile after the injection of sugar, 
and attributed this to compression of the bile capillaries resulting 
from dilatation of the blood capillaries. 
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TBH STOCTOMN (ONE TES Bis OF iy, 

A Manual for the Stiaty of fisects. 

Comstock and Anna Botsford 

(ithaca, N.Y.: Comstock, 1895.) 

HE present work is very much on the same lines 

as Dr. Packard’s well-known * Guide to the Study 

of Insects,” though somewhat more popular, and dealing 

still more exclusively with North American entomology, 

of which, on the whole, it furnishes an admirable com- 

pendium. It is got up in a very attractive form, and is 

crowded with illustrations, the woodcuts being chictly 
from engravings from nature by Mrs. Comstock. 

The first chapter is devoted to a brief explanation of 
the principles of zoological classification and nomen- 
clature, in the course of which we mect with a system 
of trinomial nomenclature for sub-species, or constant 
varieties, which has not hitherto been much pacromised 
by entomologists. Vhus, with reference to a common 
American swallow-tail, Prof. Comstock writes : 


By Prof. Jolin Henry 
Comstock. Pp. 701. 


“This name, /usorteudes gleucus, is used when re- 
ference is made to the species as a whole. [But if one 
wishes to refer to the black form alone, it is distinguished 
as fasontiutes gluucus glaucus . white the yellow form 
is distinguished as /esontiudes elaucus turinus.” 


Surely this is too complicated and clumsy a system 
for ordinary use ! 


MA Pal ELE: 


The second chapter deals with “ Insects and their near | 


relatives, and includes « brief definition of the branch 
(or, as it is more commonly called in England, sub- 
kingdom.) .\rthropoda, and a table of the four classes 
Crustacea, elrachitda, Muyriapoda, and ffexupoda, or 
msects. The Crstecea and Jfvrrupoda are very bnerly 
noticed, though a few typical forms of each are figured ; 
but the wfreaAaride receive more attention, the orders 
and principal families, especially of the alaaerdta, being 
brictly discussed, with notices of their chief peculiarities 
and habits. As an illustration of the author’s style in 
the more popular parts of his book, as well as embody- 
ing a curious phase of cannibalism, we may quote the 
following passage from p. 24: 

“Fig, 23 represents the large egy-sac of one of the 
eobweavers. ‘Vhis is made in the autumn, and contains 
at that season a large number of egys~ five hundred or 
more. These ceys hatch carly in the winter; but no 
spiders cmerge from the egg-sac until the following 
spring. If cyg-sacs of this kind be opened at different 
tunes during the winter, as was done by Dr. Wilder, 
the spiders will be found to increase in size, but diminish 
mM number as the season advances. In fact, a strange 
tragedy goes on within these egg-sacs; the stronger 
spiders calmly devour their weaker brethren, and in the 
spring, these which survive emerge sufficiently nourished 
to tight their battles in the outside world.” 

Vhe remaining chapters are taken up with a sketch 
of the seventeen orders of insects admitted by Prof. 
Comstock, with special, and indeed almost exclusive, 
reference to the North American species. These chapters 
ditier very much in length and importance, the space 
allotted to some of the smaller orders being barely a 
couple of pages, while the chapter on Lepidoptera alone 
occupies nearly a third of the volume. 
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The interest of the book is much enhanced by the 
illustrations ; and in speaking of the .Jembracrde, one 
of the families of Homoptera, Dr. Comstock observes : 
“Nature must have been ina joking mood when tree- 
hoppers were developed ” ; and the row of “ odd fellows ” 
at the foot of p. 154, where this observation occurs, fully 
bears out the remark. 

But it must not be supposed that this book is too 
popular to appeal to serious students ; far from it. Some 
of the smaller orders of insects are, indeed, passed over 
with but slight notice ; but in the larger ones, we meet 
with elaborate descriptions of structure, and dichotomous 
tables of the principal families, which are afterwards 
discussed in greater detail, and in most cases one or 
more of the representative American species are figured, 
frequently with transformations. 

Although, as a rule, America suffers more from insect 
pests than Europe, yet there seem to be exceptions which 
we should hardly anticipate. Thus Prof. Comstock in 
forms us (p. 103) that “ The earwigs are rare in the North- 
Eastern United States, but are more often found in the 
South and on the Pacific coast,” and the native American 
cockroaches also are regarded by him (p. 106) as harm- 
less, the destructive species, as in England, being all 
imported insects. Among these, he mentions the * Croton 
Bug,” as he calls PAylledromia germanivca, as infesting 
“the vicinity of the pipes of the water-systems of many 
of our cities.” In England, this species is particularly 
numerous in bakeries. 

Under the /idgerfidie ‘Lantern-flies’, Prof. Comstock 
refers to “the fact that they are phosphorescent,” ap- 
parently being unaware that the statement Is very greatly 
doubted, though it is perhaps premature to say that it 
has been actually disproved. 

A great many figures of neuration of Zcfideplera and 
other insects are given, all numbered according to a 
uniform system which Prof. Comstock has adopted 
from Redtenbacher, with modifications of his own, but 
which ts unfortunately not fully explained in the work 
hefore us. 

English names are given to most of the insects noticed, 
some of them being rather grotesque. Thus, at p. 274, 
we find a figure of “The Firstborn Geometer” (2replos 
tifans, with the explanation on the following page : 
“As this is probably the most primitive geometer occur- 
ting in our fauna, we suggest the popular name Firstborn 
for it? Vhis is not the first oceasion on which we have 
had occasion to animadvert on the introduction of crude 
speculations on the course of evolution, as if they were 
established or probable facts. 

It is perhaps worth noticing that Prof, Comstock 
places the Lepidoptera between the Wirricleontide and 
the Diptera. Ve has a peculiar classification of his own, 
which we have not space to indicate in detail; but he 
makes the //epialide and Wicroplervetite a separate 
sub-order under the name of /ugate, and after it he 
places the Averatec, in which he includes all the re- 
maining families, commencing with the Afegaleprgrde, 
Psychide, Cosstda, &e.. and ending with the “ super 
family” Sedurniine, the © famihes” Laceseniide and 
Lastocampide apparently not referred to any “ super- 
family” ', and the buttertlies, including the “super-families” 
Mespertina and Papilionina, ina reversed order, terminat- 
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mz with the Nymphalid.y, sub-family Su¢vevae. In the 
buttertles, Dr. Scudder has been chierly followed. 

The family Pupitioentd ¢ supplies us with an illustration 
that the book is only written primarily for .\merican 
students ; for the Pupi/fonime are distinguished by the 
black yround-colour, the tail. and the five-branched radius 
of the fore-wings ; and the Purausstime by the white tail- 
less wings and four-branched radius, characters not 
universally exact, though amply sufficient to distinguish 
the North American forms. 

-\ curious fact t» noticed by Prof. Comstock with re- 
ference to the Garden Whites. He tells us that the 
native American species Prerts olerucea and Portia pro- 
fate have both become greatly lessened in numbers 
by the increase of the imported European Pieris rufue, 

Another curious fact noticed by Prof. Comstock ts that 
the dog-flea is the common flea of the United States, the 
true Puler frrftins being comparatively rare ; while the 
importanee of counter-checks in agricultural entomology 
1s illustrated by the authors remark: " Nothing more 
wonderful has been accomplished in economic entomolagy 
than the subduing im California of the cottony-cushion 
seale by the introduction from .\ustralia of a lady-bug, 
Vidalia, which feeds upon 17 

We cordially commend Prof. Comstock’s book to 
European, and especially to Gritsh, cmomologists : for, 
although it 1s written mainly for .\merican students, it 
contains much which entomologists of other nations will 
find both useful and instructuve. WSS TP [Re 
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elori ulture, Protial and Sctentific. By James Muir, 


M.LR.N.C. Vp. 350. |) London: Macmillan, 1895. 
eloriculture, By ®. Hedger Wallace. London and 


Edinburgh : W. and R. Chambers, 1895. 
The Horté ultiris(s Rule- Book, 

edition, — London and New 

Co,, 1895. 
Te) SOL NA IES presentable volume 
the latest claimant upon the indulgence of the 
a,ricultural public, the number of readers ~and what ts 
inere to the point, the number of students 
whom is undoubtedly steadily increasing. 


By Lv. Bailey. “Vhird 
York: Macmillan ind 
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amongst 
Commencing 
with a discussion Of the plant, the author speedity falls 
back upon the so bas the staple of his discourse, though 
parcatheti@ally he introduces a chapter on plant food in 
ie Then eet the inevitable section on the 
nitish peologieal formations, which has about as much 
rolavien to the Tnang art ef agriculture ius a dist of our 

Iwo and queens has to a true understanding of Enylish 


soil. we 


tory. Dramaye, irigation, and other processes for 
ome oratag the sow are next discussed, and then halfia 
Corn chapters are devoted ta the important sulject of 

tare lhopements and machines are nest brictly 
planeed vat, and the remainder of the boek is occupied 
by chapters on the chief crops of British agriculture. 
We beveve that, w lleworn as the theme ts, tbere ws sull 
room for novelty, in the treatment of agriculture as a book 
sabreet, Dut Prof. Meir docs not appear to have hit 
pon t. 

live 
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of British agriculture, and to omit all reference to this 
indispensable section of our greatest national industry in 
a book bearing the comprehensive utle of the volume 
under notice, is a blemish upon the werk. No one 
would ever infer from its name that the volume is silent 
upon the great subject of sheep husbandry, which has 
become so ineatricably and we may add so advan- 


tageously—interwoven with the arable farming of this 
country. Nor would any one expect, in a book on 


“ Nericuluure, Practical and Sctentine,” to find no 
allusion to the milk-pail and the cows that fill it, and 
na mention of the butter and cheese industries. The 
author recognises that agriculture embraces * the breed- 
ing, feeding, and management of all kinds of farm live- 
stock,” but it is not tll the reader begins perusing its 
pages, that he learns that the work “will not attempt to 
deal with” this part of the subject. In this matter, the 
author had nobody but himself to please, and all we 
venture to say is that the title of the volume should 
have fitted its contents. .\ work on “agriculture” that 
ignores live-otock might fairly be compared to a treatise 
on chemistry that made no mention of carbon, 

The part of the work that is best done ts that relating 
to crops, and had Prof, Muir chosen to confine himsuf 


to this branch of farming, he would not have acted un- 
wisely. Tis skilful treatment of this section of the sub- 
ject serves to revive the recollecuon of John Wilson's 
admirable work in the middle of the century, But the 
Most impartant cropping of all that of grass land 1s 
inadequately treated, though it is abundantly evident, 
from the few pages allotted to this subject, that the authar 
might usefully have given more space to it at the expense 
of one or two perfunctory chapters which would not have 
been missed. ‘The processes of hay-making and ensilage 
are well described, yct here again the idea arises that 
the author felt he was approaching lis timits, and the 
result is that he appears to exercise a restraint “which 
we fecl sure has operated to the disadvantage of the 
reader. .\ feature of the werk that will be much appre- 
elated is that it reproduces ina handy form many of the 
tabular statements that have from time to tme been 
published in the /ewrna? of the Royal Agricultural 
Society of England. ‘Three dozen illustrations accom- 
pany the text.and those of sceds are particularly nete- 
worthy for their tidelity. 

Commending the book, then, for its trustwarthy treat 
ment of farm crops, we may notice onc or two features 
that seem to call for criticism, “The index is sometimes 
rehed upen for the introduction of terms not given im 
the text. ‘Thus, “nitrification” is indexed as dealt with 
at page 25, turning to which the reader tinds the process 
desenbed, but no name yiven to it, unless perchance the 
“oxidation” is inadvertently used instead, Other 
Nohighly important subject to 
farmers, the temperature of yermination, is surcly 
awarded secant treaument: when it is dismissed in the 
bnef paragraph: “Vhe temperature mos¢ favourable to 
Kermination varies im the seeds of different plants.” 
Such frequent recourse is mude by the author to the 
work of Lawes and Gilbert, that it is regrettable he did 
not imitate the consistency with which they employ the 
term “nodules” to denote the outgrowths on the roots of 
Vhe repeated use of the word 


term 


similar Gases occur, 


pepilonaceeus plants, 
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“tubercle” can only lead to confusion, especially now 
that, in connection with bovine and other tuberculosis, it 
is so frequently heard it agricultural gatherings. Several 
peculiarities in spelling, adhered to throughout the work, 
might in anew edition be brought into conformity with 
general usage: examples are afforded in 7ed/etia, Cecyd- 
omyla, Centorhynchus, Stten1, Chonopotium, Claviceps 
purpura. 

It is difficult to understand why the second of the 
volumes of which the titles head this notice has been 
prepared, unless it be to find favour with candidates in 
a certain specified examination, the syllabus of which, 
however, the author tells us, “has not been slavishly 
followed.” The really valuable parts of the book have 
apparently been culled from the writings of five living 
agricultural authors whose names are mentioned in the 
preface, and who, if they turn over the pages of this 
compilation, can hardly fail to alight upon much that 
they have seen before. It is regrettable that the author 
did not cling to his guides throughout. He would not 
in that case have said of sainfoin: “In appearance the 
leaves resemble those of vetches, but the blossom is 
more like that of red clover.” Apart from the worth- 
lessness of such a statement as this, it cannot fail to 
raise a doubt as to whether the author has ever seen 
a field of sainfoin. Again, with reference to lucerne, 
we read: * Like sainfoin, it produces good crops for 
about ten years.” Where, we would ask, is the district 
in which sainfoin stands for anythmg like this period ? 
What is meant by the statement that “ sainfoin is much 
harder thin Incerne”? The germination of a seed is 


described as “the period parallel to the sucking of a} 


young mammal”; and clsewhere we read, * nitrification 
yoes on or acts more quickly under circumstances favour- 
able for rapid growth, and in this respect is parallel to 
germination.” Nothing, perhaps, indicates the character 
of the hook more thoroughly than the page of ilustra- 
tions entitled “ Various Specimens of s Grass Seeds.” 
We omit the name of the seedsman, who probably 
would be sorry to claim that a sced of rve-grass, for 
example, sold by him is different from all other rye- 
grass seed. 

The 350 pages of the book are divided into no fewer 
than 70 chapters. Zafer alia a treatise on chemistry 
is introduced, with figures of a spirit-lamp and _ test- 
tube. From a chapter on “ Blossoms and their func- 
tions,” we cull the following specimen of literary grace: 
“We are apt to look upon them merely as objects 
created to feast man’s eye with their beauty, or his nose 
with their sweet seent.” The language of the book is 
of an irritating style, which is constantly in’ evidence 
from the grammatical blunder at the close of the pre- 
face down to the final chapter, in which reference is 
made to what “the plant needs to live healthy.” It 
is, however, only fair to add that, at the outset, the 
author writes: “It has been my endeavour to avoid 
errors.” 

Vhe sub-title of Mr. L. 11. Bailey's book A  com- 
pendium of useful information for fruit-growers, truck- 
gardeners, florists, and others” indicates its scope. 
In a seore of chapters such subjects are dealt with as 


injurious insects, insecticides, plant diseases, fungicides, 
lawns, grafting, seeding, storing of fruits and vegetables, 
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| manual for horticulturists in this country. 


the weather, and many other matters of practical interest. 
It is stated in the preface: “ The contents of the volume 


‘have been zleaned from many sources ; and, whilst the 


compiler cannot assume the responsibility of the valuc 
of the many recipes and recommendations, he has ex- 
ercised every care to select only those which he con- 
siders to be reliable.” The result is a most valuable 
book, and though intended primarily for American 
readers, it will none the less constitute a uscful reference 
We notice, 
with regard to potato disease, that it is recommended 
to spray the plants with Bordeaux miature “upon the 
first indication of the blight.” It would probably be 
better to follow the advice, recently published by the 
Irish Land Commission, to spray before the appearance 


| of disease, and thus employ the application as a preven 


tive rather than a remedial measure. It is when the 
reader meets with such a remark as the “ marsh-marigold 
or so-called cowslip,? that he must bear in mind the 
American origin of the book. There ts probably no better 
work of its kind. 


OUR BOOK SHELF. 


Electrical Laboratory Notes and Fornis, Avvanged and 
prepared by Dy. J. A. Fleming, I-.R.S. (London: The 
Electrician Printing and Publishing Co.) 

It is now generally recognised that the best way to 
teach the rudiments of science is by the natural or 
kindergarten method, which aims at leading the young 
student to observe facts and phenomena for himself, and 
come to conclusions concerning them. The method ts 
applied easily enough to very elementary practical work, 
and with the best results. In the case of elementary 
work in physics, all the student requires to be told is 
what to do, and he may be left to find the teaching of his 
results. For instance, it is only necessary to instruct 
him to tind the weights of equal bulks of different liquids 
and solids, and the results of his experiments show him 
at once what relative density means. This principle of 
letting the results of experiments suggest conclusions is 
undoubtedly the right one for introductory courses of 
practical physics and chemistry ; indeed, almost the only 
information that need be given to the students in the 
laboratory is how to set up their simple apparatus and 
what to do with it; nothing ought to be said about what 
they are going to prove, or the experiments lose their 
value of developing the faculties of acute observation and 
intelligent induction from the observed facts. 

Advanced work in physics and chemistry offers 
difficulties to the extension of the scientitic method of 
observation and induction, The time spent in the 
laboratories is far too short to enable students to re- 
discover the more intricate Jaws and relationships for 
themselves, however admirable the mental training of 
such researches may be; and if the instruments are all 
arranged so that it is only necessary to press a knob to 
make them act, and obtain a result, the value of the 
mechanical observations then made cannot be very great. 
The difficulty of applying the scientific method to 
physical laboratory work is brought out by the volume 
before us. The volume contains twenty elementary and 
twenty advanced exercises in clectrical measurement. 
Each exercise consists of a six-page sheet, two pages 
of which are occupied with a condensed account of the 
theoretical and practical instructions for performing the 
particular experiment, while the remaining pages are ruled 
up in lettered columns, to be tilled in by the student with 
the results of his observations. What the student does 


340 
s really to test the accuracy of formule, mostly arrived 
at by theoretical considerations ; the work is therefore 
purely deductive, and notinductive. Yet it is dithicult to 
see how to make the work covered by these notes 
anything but deductive ; certainly no better system of 
teaching practically the elements of cleetrical engineering 
has so far been developed. 

By means of Dr. Fleming's notes and a Ite oral 
assistance now and then, the student will be able to 
perform instructive caperiments, and will be taught to 
observe closely, and to record his results neatly. The 
method followed facilitates the work of the demonstrator 
and the student, and enables a Jarge amount of practical 
work to be carried out ina comparatively short time. 


Microbes and Disease Demons. By Dr. Berdoe. Vp. 93. 
Swan Sonnenschein and Co., 1895. 

Unber the above sensational title the writer discusses. 

or rather attacks, the anti-toxin treatment of diphtheria. 

It is difficult to understand what has prompted the pro- 

duction of so prejudiced and. we regret to say, unscientific 

comment upon this subject. We most emphatically take 
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exception to sucb expressions as “scientific quackery.” | 


and others of a similar character, being apphed to in- 
vestivations of which, although the therapeutic value may 
be as yet a question of opinion, undoubtedly mark a new 
step forward in our endeavour to unravel the problems 
<urroundiny disease. 

We have no intention of discussing Dr. Berdoe’s views 
in detail. but we feel ourselves called upon to refer to 
one statement, because the writer has used itas a vantage 
zround for his most savage attack upon this method of 
treating diphtheria. We refer to the death in Brooklyn 
alleged to have resulted from the injection of some of 
the anti-toxin. Several pages are devoted to a detailed 
account of the incidents of the case, and Dr. Berdoe does 
not hesitate to designate itas “sudden death from anti- 
toxin.” This, however, tp not the view of the Brooklyn 
Health Departinent, or of authorities in the Bacteriological 
Laboratory of the New York City Board of Health, in 
both of which institutions the anti-toxi used was sub- 
mitted to a very careful and exhaustive examination, and 
the official opinion given that it was not responsible for 
the death of the patient. 

The case for or avainst the anti-toxin treatment of 
diphtheria is not one which should be approached from 
a party point of view, and such prejudiced, vaporous 
effusions as Lr. Berdoe has permitted himself to indulge 
in, will never take any part in deciding the question of 
its efficiency, ‘lo arrive atany such positive conclusion 
sof necessity a matter upon which time and experience 
can alone give the final verdict, and its discussion should 
only be entrusted to those who are capable of approaching 
the subject ima scientive and judicial spirit. 


Ven gicviemicist » cr, Memoirs of the Mongol Fncan p- 
ments, “Vranslated from the Chinese by 1. S. Popov, 
Kussian General Consul at Peking. 580 pp. d/emores 
the Russian Gear tphical Sactety, vol. xviv.: 
Russian. St. Tetersbury, 1895. 

Puts is the work of two Chinese men of science, Chjan- 

Na, or Shi-echyou, auther of a history of Jinghiz khian’s 
conquests, and Khe-tsyu tao, author of several geo. 
raplvcal works, of which the des¢ription of the northern 
Yurderland is best known, Jt was published in China 
1 87, and consists of two parts: a description 

of the dterent tribes ind confederations into which the 
Mongolt are divided, with short notes on the extent of 
the tormon ee thes occupy, and shart historical notices 
the whale coscung only about 160 pages of the Russian 
edition and a ysreat number of most interesang foot. 
note, whieh cover more than two thirds of the volume, 
and contain a great variety ot moseellancous gedpraphical 
and historical pntormatien, 
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| so vitally atfecting the University, 1 should strongly urge, and 
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IAG USINS THO) I0GBE JRO IEC IR: 


[he Editor does uot hold himself responsible for optitons ex- 
pressed by his correspondents. Netther can he undertake 
to returu, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
Wo notice ts taken of anonymous communications. | 


University of London Election. 


To nyve read the letters which Vr. Bennett. Mr. Thiselton- 
Dyer. and Prof. Ray Lankester have addressed you on the 
subject of the University of London, and much regret that my 
friends, whose opinion T value so much, take exception to one 
paragraph in my letter to Prof. Foster, T do not wish to scent 
to treat their views with any want of respect, and perhaps, 
therefore, you will allow me to send a few lines in reply. 

They all criticise the sentence in which | state that ] should” 
endeavour to maintain the right of Convocation given in the 
Charter, which expressly provides that no alteration should be! 
made in the constit ition of the University without the assent of 
Convocation. 

Prof. Ray Lankester says that ‘Sir John Lubbock has 
adopted and made himself the leader of this extraordinary and 
fantastic policy.” Whether it is extraordinary and fantastic or 
not, is of course a matter of opinion, but. at any rate, itis the 
aw at present. 

Yam satisied that my constituents highly value this right, 
and ] fail to understand how Mr. Thiselton-Dyer has been able 
lo persuade himself that in endeavouring to maintain it I any 
taking a line ‘not courteous to Convocation,” or have given 
© Convocation the severest slap in the face it has ever received.” 

Prof. Kay Lankester also says that I ‘have shown an un- 
favourable estimate of the intelligence” of my constituents. 
This is such an extraordinary version (not to say perversion) of 
what IT said, that 7 trust: you will allow me to quote my own 
words. What ] said was — 

* Feeling that Convocation ought to he consulted on a matter 


would do my best to secure, that the scheme when arranged 
should be submitted to Convocation for their approval, to be 
signihed as ata senatorial election, and would oppose the Bill 
unless this were conceded.” 

Why should this proposal appear to my friends as heing, in 
Mr. Bennett's words, fatal to ‘tall hepes of bringing our Univers 
sity into line with the requirements of the age”? The Commis- 
sioners will cither propound a wise scheme or an unwise one. 
My critics believe that it will be wise. Why, then, should they 
assume that Convocation will reject it? .\Cany rate it is an eve 
traordinary reason for attacking me asa Member of Varliament, 
that T have faith in the good sense and sound judgment of my 
constituents. Jous Lt knock. 

High Elms, July 30. 


Metrical Relations of Plane Spaces of 1 Manifoldness. 


PEANK spaces of # manifoldness are assumed to have the 
following properties : 

(1) Given a Sy. (a pline space of #— 1 manifoliness) and a 
point TP ontside the same, then a certain S, will exist: whieh 
contains both the S,-, and 1. 

It follows therefore that a S, is determined by 2 + 1 of its 
points, unless these points have that special situation to each 
other by virtue of which they are contained in a plane space af 
minor manitoldness. 

(2) Ifa plane space 5S, contains # + 1 points, which have 
not the special situation to each other above mentioned, then it 
will contain the plane space S,, determined by these points, 

It therefore appears that ve + 4 points determine a 
uniquely. 

Given a straight line 1. and any point P pon the samet 
through To any number of planes can he constricted, cach ot 
which contains a ceatain line L! through ! perpendicular to Te 
The aggregate of such lines 1, in a space S, form a Syer 
which has that special position towards 1. by virtue of hich it 
is called perpendicular (odin Ty 

To prove this theorem, which certainly holds if 4 = 2 or 3. 
Jet us assume that itis true when aw = &¢ then it will alse be tae 
when # = 441. Through P, in a space S¢ which contains TL 
ands contained by $,, construct the S4, perpendicular to ie. 
Vny point not contained in the S¢-, and Ldetermines a plane, 
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which contains the perpendicular 1) to 1. PQ) and the S¢-, 
determine a space S,, and the proposition is that any line 
through P in this S, is perpendicular to LL. Through l’Q con- 
struct a plane space Ss. 1n S¢ perpendicular to 1. It must exist, 
according to hypothesis. S,-; cuts the SN, into two parts, 
because every straight line in S,; (as easily follows from the as- 
sumptions) has one point incommon with the S,¢ ., we therefore 
have no means of passing from one point of such straight line to 
its other points without passing the Sz_,.  S¢-1and Z,_, ent 
the S, therefore into four different parts, which have the cut of 
Se-; and Sz_,, that is a certain Ss 2. incommon. Let the 
four departments, into which the S¢ ts cut, be called A, B,C, D. 
A straight line through 1’, not contained by the S,-2, will be 
situated (as it passes 1, that is a point of the S,_.) in two 
difierent departments ; and if we change the situation of this line 
continuously, without passing cither the S, , or the 3, ,, it 
will remain in the same two departments. The departments 
ure therefore arranged by two. If a straight line through P, 
belonging to A, also belongs to 4, then A and B shall be called 
opposite tu cach other. Let A, Band C, D be opposite to each 
other. 
opposite departments, unless we assume at the very least another 


arbigary point, because every plane configuration through the | addition. 


Sz s, extending into one department, equally extends into the 
Opposite one. 
therefore be true also for the opposite one. 

Now construct any line L’ through I’ in the Sz. 
belong to .\ and B. 
the angle IL’ contained in A must be larger or smaller than 
the corresponding angle LL’ contained in B. Let L’ change its 
position continuously ; if the angle LL’ contained in A would 
be always larger than the corresponding angle in L, this would 
amount (o a permanent property of <A distinguishing it from LB, 
which it cannot possess. Therefore, whichever evolution 1,’ 
may perform from the Sz-, to the S¢-,in A (and_ Bb), it must 
have at least one intermediate situation in which L and L’ are 
perpendicular. The aggregate of such situations form a surface 
m A and B. Let L’, .. . Le: be 4-1 lines contained in 
that surface ; then the plane space of 4-1 manifoldness contain- 
ing these 4-1 lines, must, according to the hypothesis, be 
perpendicular to L. The surtace must therefore contain this 
plane space. If now we replace one of the two Sz 1 or 3Se-, by 
this space, the argument will still hold. Jlowever, near the 
two borderings plane spaces will finally approach, there will 
always be at least one intermediate plane perpendicular space, 
all of which are contained in the Sz. It is therefore nothing 
left ut to concede that the Sz in question has the property 
estalilished in the proposition. 

Through any point P only one line 1. will pass, which is 
perpendicular to a space 5. 
which may have with S respectively Q and Kincommon. Then 
POR would form a triangle, of which — POR as well as ¢ VRQ, 
according to the foregoing. will be = a right angle. This, 
however, is impossible, unless () and Kk coincide. 

<A point and a plane space therefore determine a certain line, 
the perpendicular to that space through the point, a certain point 


Let 1,’ 


—the one in which the line above mentioned cuts the space— | 
and a magnitude, the distance of the two points above mentioned. | 


This is always true, unless the point belongs to the space. Let 
the point approach the space. If the two points in question 
coincide, then the point will belong to the space. The conditions, 
therefore, that 2 point and a space are united, is (distance of 
point and space) = o. 
Let P move continuously so that its distance froma plane space 
S remains unaltered; P and S$ may determine a space 3; then 
the aggregate of such points in = is another plane space. Let 
Pand () be two situations of P. Then all points of the line 
1%) have the same distance from S, as is easily seen to rest 
on Euclid’s parallel axiom by means of parallelograms. The 
general proposition can, from this, be established by considera- 
lions analogous to the proof of our first theorem, independent 
of any new assumption. 
parallel, and determime a certain magnitude, whose disappear- 
ance is the condition of coincidence of 3 and S. 
Let S and S be paratlel. 
same draw two lines, which cut both & and S$, in B, C and 
¥, C’ respectively, then the lines ABB’ and ACC’ have a 
point in common, they are therefore in the same plane, BC and 
BC’ must therefore cither have a point in common, or be 
parallel, A point in common they have not, as they are con- 
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We have no means whatever of distinguishing two | 


Whatever is true for the one department must | 


lf L and L’ are not perpendicular, then | 


Assume indeed two such lines, | 


Two such spaces S and S are called | 


NATURE 


Through any point A outside the | 


aa 


tained in = and $, and these two have no point in common. It 
follows that 
ENB 8 AUR? ea INC. BNO 

We now add to our assumptions another one. 2+1 points 
determine, as already stated, a plane space S,, and besides a 
certain pyramid of 7 dimensions ; of which we assume that it 
shall possess magnitude. Let the #+1 points be Ay... Andie 
Ay. . . Ans; determine a certain space Sy... Draw any line 
through Ay. It cuts S,—1 in a point B. Choose A’, on this 
line so that A,B = BA. Then the two points A;, A’, have 
an exactly symmetrical position to S,..y. No property can be 
valid for the one which is not valid for the other (as long as no 
elements are introduced to disturb the syminetry). We cannot 
therefore assume that one of the two pyramids, determined re- 
spectively by AA, and the Ag. © . Angi or AY and aA, . 
Ay4i, should be larger than the other. Now the Zoczes of points 
A’, is, according to the foregoing, a parallel E,-1 to Sava. It 
follows : The magnitude of the pyramid is dependent (1) on 7 of 
its points (2) and the distance of the #+1" from the plane 
space determined by these 7 points. 

What we have in mind, when we speak of the magnitude of a 
pyramid, will come out clearer when we give a theorem of 
Let X be any point collinear with and intermediate 
between A, and A3. Then we say: 

The pyramid determined by A,N and any other points 
+ the pyramid determined by X.A, and those other points = 
tu the pyramid formed by Ag.\3 and the rest of the points. 

This explanation, combined with the above, shows that the 
magnitude of a pyramid is equal to some constant multiple (say 


) of the product of the magnitude of the pyramid «Ay... An+i, 


and the distance of .\, from the space fixed by the other points. 
We shall write this number (A,.4,.. 0. © Andi}. (.4;-\9) 15 simply 
the distance of the two points, and according to a convention 
necessitated hy considerations of continuity, we assume 


GN, We) 2 (A) eo: 


Generally, if we transpose any two letters, the magnitude desig- 
nated changes sign. 

If A, B,C are three collinear points, and if we designate by 
the single letters A, 4, C the distances from these points of any 
fixed point © on that line. then we have identically 


(ABC + (BC).A + (CA)B = 0. 


This is an algebraical identity easily established. The same 
holds also when the single letters A, B, C are made to denote 
the distance of these points from any space 3, which either is 
parallel to line ABC, or has with it a point in common, as t» 
easily established by proportions. ' 

It between three points of a line such an equation exists, this 
must be true also for 7 + 2 points in aS, The proof of this 
by induction is perfectly easy Let for instance A, 1B, C, D, be 
four points ina plane, and let & be any space, that has with it 
a line incommon, Join Cl); it may meet AB in f. Then we 
have some linear identity 

a\ + 6B+4+cE=0 
where @, 4, ¢ denote constants independent from 3, and also 
a +eD 47h =0. 
Eliminating FE, we obtain some linear identity between 
Sy, 1B, ©, is 

In order to determine the constants, let us assime the space- 
= (which is permitted) to be parallel to the plane ABCD + then 
we have if 

at + 6B4+:°C+dD=0 
atb+te+dso. 

If we place X so that it cuts ABCD in Cl), and if then we 
make « = (BCI), ¢ follows = (CDA). We therefore obtain 

(BCD)A + (CDA)B + (DAB)C + (ABC)D - 0 
and just so in the general case 
(XCM, HY FST Geo WENT Fe (UD 5 oo WABI SB oo 

The use of the distances of points from variable plane spaces 
enables us to do away with tixned coordinate systems. The proof 
of projective theorems becomes perfectly lucid, while at each 


stage of the proceedings we are always able to give the 
geometrical significance of the constants employed. To give a 
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342 
Tew instances: Let Aye, be a + 1 points in a plane 
space Sa. Let Pobe any other point. We then have one 
linear relation 
Ghote 2a dro = 5 42 the ney sey Smee 


Assime outside the space any point (Construct the plane 
SPC CSIOEN NLC n+ inal, 
and cut them by some dine joining the residual point A+). -\y 

» respectively with a point Koon the line 1. We thus 
obtain a) tnew pomts V4. 4, M4)... which joined give a 
ylane space E., that cuts Sa always in one and (he same plane 
cut Sy, -,, however we may chouse (2 and Kk, which is related 
to land the configuration of the \ in a peculiar manner, 

To follow the ditterent steps indicated, let us assume 


Nnep cers 


PV HaQ tek 
(the three points are collinear); therefore 
Hho a Chase on on eA) 


Joining K with Aj, we obtain a dine that contains the point 


‘Khe Oo. 


= _ “kk y 
! \, , he ahen ae 
ay a 
teeta 8 go le gecir 
Sie + iy) : ; x 
i és “s. that is contained im the plane 
a oe 
sper NaN ee 
: 
AY) is therefine mA) + 7 
tii te 2 
Just so 


a Ay bok 
Qy + iN : 
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Vhe Tne 4) M4. contains the point 


bye iN, (ite eeyAN, 


=n 
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hat ts 
Hi My Sig We 


y= Wy 
Ave 


1 - e 
peints this formed, and the proposi- 


which is callineer with wv 1, CONLUNS 


aE 

1D re 
fon follows .t once 

Tn a sintilar way at may be proved that, if two (a. 1) pyramids 
i) Se are an perspechiye, the intersection of corresponding sides, 
ewes dt) ole 

1 2 


Waply fora 2, 


te The plane space Su 


1 
therefure all the 


Well, are all contained in a Sy 4. We prove this 


which is sufficient: to: exhibit: the general way 


of proceedbng. er VBC AU BEC) he two triangles in per- 
spemtinie; let VAY, EBT CU Prive jaunt Pin common, Then we 
wilst have 


PP ge seal WY 
AN + AYR) 


Coe Ct 

Jean NE, AUB. Their interseetion, from 
4 PN Sa ae ae, Te 
bows 

awh = Alisa! VY= Alig 

ro uh a” 
a\ lt 4h ( C 4 : 

Non a ial, oo . : a are obviowsly collinear, 


‘Te phine spaces in general do not determine une magnitade 
y Take, ter instance. two dines in space. They lave a 
6, nd formanangle, Lf theirdistance onthe sine of their 


tile t © they wall bevopdanar. Uf both are = 0, they will 
toad. Weohave two magutudes, because the system of two 
lime on thas two degrees af degeneration (coplanarity and 
eerie) Jt iooadso generally the case, because poo: 
wetrenl wracitide® are wothing bat the neat Mitable ines ants, 
Vem Pete ces the neeessary and sutheient condition for 
thes bial a af the sysiean foow hich they belong, 
Tt tis plane we \, Bdetertine only ene magnitude, we 
cleagmate the ime hy OVE Let Nhe a straight ine, for in. 
tte. a yane pao whih he one paint in commie with 
NT reve anty peut \ ay Py draw the perpendicukir tak. 
Py Bowith pect (1, ecomomn te Hanth \, ‘Phen the sine ot a 
BO. 13.45, VOL. 52] 


Weel TAL ASE 


[Aucusr 8, 189 


q 


isthe magnitude denoted by (AB). Let .\ bea plane, having in 
common with Boa Jing, Prem any point I’ of the plane draw 
the perpendicular on B, say PB, and from this point B the per- 
pendicular on the common line BQ. Then again sin (. () 
= (AE) and this generally, We ‘determine the sign of the 
magnitude according to the rule 


(AB) + (BA) = 0. 


Tet us now add another plane space C tothe system A,B, such 
that both CN and CB determine only one magnitude. Then 
the whole system may determine an additional one, whose evan- 
F ence would signify that C belongs to the plane space fixed by 

Vand B in conjuncuon, and is united with the space that \, B 
have in common. Tt is in fact the product of (AV) and the 
magnitude formed by C and the space V3, and will be written 


(ABC) 


¢ proceed, obtaining the definition of a magnitude, 
as ines property that its evanescence is the necessary and 
sufficient Condition for the devzeneration of the system to whieh 
it belongs. 

Vhe magnitude in quesuen may be formed in varions ways, 
hut the system being such that it can possess only ene such mag- 
mitude, the different formations must always lead to one and the 
same result, with the exception of a constant factor. This factor 
must either be + 1, or else — 1, on account of the symmetrical 
way in which Ue magnitude is formed, If the system is one of 
staught Jines through a point P, the magnitude in question has a 
special significance. ‘Two triangles which haye an angle in 
common, are In proportion as the product of the sides including 
this angle. Three Hnes in space which have a point in common 
and are not coplanar, form a corner, Cut a cerner by two dil- 
ferent planes. The two different pyramids are in proportion as 
the product of the three sides forming the corner. And so in 
general, as can be easily proved by induction, Therefore, if we 
have such a corer of a lines ina space S,,, and cut it by a space 
Ss, ) the pyramid formed is = the product of the w sides extend- 
ing from the vertex of the corner multiplicd with a factor which 
is specifie for the corner: and this latter factor is exactly the 
magnitude formed according to the rule given, 

(It may happen that the formation of the magnitude, as given, 
leads to zero without giving a significant: result. This is 
an indication that somewhere during the process one of the 
conditims of degeneration is fulfilled for instance, when C 
belongs to the space AB. Then the process is the reciprocal 
ome. We determine the magnitude tarmetd by C and the space 
comman ta “and B. Hf that also is zero, then .\, By C helong 
to what is called a pencil, The simplest case of this kind 1s 
the system of three lines in a plane.) 

Let ABC be three plane spaces belonging to a peneil: that 
is, let ABC) = 0. Let 1) he any other plane space. whieh has 
an element with the penci] in common. Then we have again 
(ABC + (BED 4 (C.AVB = 0, 


where the single Jeers A, 13, C in this identity denote the 
magnitude formed between each af these three spaces and the 
auniliary one. 

ht will suttice to prave this for the ease of Uiree lines through 
apomtl. Let S cut the pencil ina dine S. Let A, 0, C form 
with S the angles a, B, y respectively, then the proposition 
Anant. to 


sin (a-8)siny b sin (B-y)sina + sin (y-a) sin B ~ 0, 
whieh is nothing but the Ptolemaus theorem about font points 


ina circle. 


Now again we may proeced to show, that between a + 2 
clements A, for whieh, te be short CAy.\g 3 ee é) 
0, a hnear relation must exist Sou, A, = 0, where the 
uv, dre Certain constants, Of course, if nat alsa some of the 


Ininers ure zere, such as 1 NpNg wee Nate ye Chis will) her tie 
on/p relation that cin thus exist. We can therefore determine 
the a, by giving = exceptional positions, “Vhe result is again 


(Loin so AVIRGS ty) BN an FE (Meats Gr Ant aN bg) Ny 
(Cimento aco = o 
Tat Ag... Aw ig dorm the space S, and the magnitude (5) 


then, making 3 identical with S, we obtain 
(A,S) CS) Ay + (SA). (SDA, 


UV E Stet es Ng for this special position of S,and(S \,) = Ng 
therefore the test applies, and the theorent wust be correct. 
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For such systems .\;, a» we have considered, all projective 
propertics will be corresponding to each other, and all metrical 
properties at least as far as they are dependent upon the inter- 
pretation of the constants employed. EMANUEL LASKER. 

Hkley, July 9. 

1.S.—The same holds true, with slight modifications, for the 
only curved space that contains no exceptional elements, that is 
the surface of a globe of 7 manifoldness.—F. 1. 


The Feigning of Death, 


TH discussion, a few months since, of the feigning of death in 
reptiles (vols. li. pp. 107, 128, 223, and hii. p. 148), induced me 
to experiment on the Currant Moth, hose powers of ‘ sham- 
ming” are so familiar, The moth was first seized by one wing, 
and it at once feigned death ; thereupon T cut otf ts head with a 
pair of scissors, and the avezwal continued to feign dvath. | use 
the expression advisedly, for absolute immobility was maintained 
for some seconds, and then violent fluttering ensued, causing the 
animal to rush wildly about the table, ut failing to lift it into 
the air. In this condition any impulse, such as touching or 
pinching, induced a repetition of * shaaming.”  .\fter a strong 
stimulus the shamming was prolonged, and indeed a direct con- 
nection was obvieus between the strength of stimulus and the 
length of period of quiescence. This power of response to 
stimulus was maintained for two days, and then weak fluttering 
set in for some haurs, followed by death. Our entire ignorance 
of the physiology of the nervous system of insects renders it 
diffcult to draw complete conclusions from these phenomena ; 
nevertheless, it is difficult to conceive that volition can persist for 
forty-eight hours in a decapitated animal. We are forced then 
to conclude that here, at any rate, death-feigning is a purely reflex 
phenomenon, and that the sensory stimulus received by the sur- 
face of the body causes inhibitory impulses to arise reflexly from 
the ganglia of the central nerve chain, and prevent all movement 
of the locomotor muscles. no confirmation of this, it may be 
mentioned that denuding the wing of its scales over any area caused 
a marked diminution of sensiliveness over the area so treated. 
Since all stages between sensory hairs and ordinary scales eccur 
in Lepidoptera, itis not unreasonable to assume that the scales 
still function as tactile end-organs, in spite of their modification 
subserving decorative purposes. Oswath Tl LATER. 

Charterhouse, Godalming, fuly 31. 


Halley’s Chart of Magnetic Declinations. 


IN Narturen for May 23 and 30, 1895, are interesting com- 
munications from Dr. Bauer and Mr. Ward in reference to 
Halley's old chart of magnetic declinations. 

| have a copy of this chart not referred to by either of these 
gentlemen. 

His bound in vol. i. of ** Miscellanea Curiosa.” This work 
was edited hy Halley ; it consists of three volumes, containing, 
in the main, reprints of papers read before the Royal Society. 
Vol. i. was published in 1705. and was printed by J. B., for 
Jeftery Wale and John Scenes. 

Vhe chart is 74 inches high and 13 inches Jong, and embraces 
just the circumference of the earth. 

The title in the upper left-hand corner reads; ‘.\ new and 
correct Sea Chart of the Whole World, showing the Variations 
of ye compass as they were found Wio 1700 with a view of the 
General and Coasting Trade Winds and Monsoons or shifting 
Trade Winds by the Direction of Capt. Rdm. Walley.” 

In the lower left-hand corner is the note: ‘* Capt. Halley's 
map of the World in two large sheets is sald by KR. Mountand T. 
Page on Great Tower Till, Londen,” 

Vhe name *$ 1. Hanris, delin. & seu.” is in the lower right- 
hand corner of the chart. CHARLES L. Charge, 

New Vork, July 27. 


TEE TEIRO TH AUETRQN (OEE WESC T ERS 
SHETE NY 3, sists). 
” (iy recent disturbance at Vesuvius is interesting in 
several ways, and at one time had all the appear- | 


ance m developing into as grand a display as that of | ; 


1872. 
The last eruptive cycle of Vesuvius commenced on 
June 7, 1891, when | had the good fortune to be but a , 
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few hundred yards distant at the time the main bursting 
of the rift took place. The details of that eruption, with 
illustrations, can be referred to inimy articles and reports. 
We may briefly state that cycle as follows : the splitting of 
the whole of the great cone of Vesuvius by a radial rift 
which extended beyond the base for some distance across 
the Atrio del Cavallo. At the first moment a little lava 
issued from the upper part of the rift, but after a few 
hours all came from its lowest extremity in the Atrio, and 
continued to fow with practically no interruption for a 
period of nearly three years, or, more correctly, from June 
7, 1891, to February 7, 1894. During that period no 
great quantity was given forth at any one time, so that 
no stream could attain much length before cooling. 
Though the amount emitted during that period is enor- 
mous, and if vesicularised into pumice and scoria would, 
I think, quite equal Monte Nuove in volume. The con- 
sequence of this is, that a great and pure lava cone was 
built up in the Atrio, of low inclination (14%. and adding 
much to obliterate that interesting and characteristic 
feature of the volcano. Coincident with the formation of 
the rift, the central cone rapidly crumbled in, until a deep 
crater was formed which eventually attained over 150 m- 


N. 


-{ cratere = 


Iu. 1.—Diagram showing the actual state of Vesuvius, from a drawing by 
M. A. Bourdariat, after sen earlier plan of mine (La wVatere, June 8, 
1895). (a) Limit of the crater edge of 1372: the part represented by it 
dotted line is that covered by more recent as of different dates. The 
parts a’ and a@ ‘are still uncovered. (é) Crater of June 1891, (4) Active 
vent of the 18q1 crater, (c} New Cone in process of form:tion (May 
1895). (c') -\ctive vent of the cone on May 12. 1895. (cf) Rift and 
vapour mouth of June 7, 1801, (¢) Vissure emitting acid vipours on 
crater pktin formed in the 1872 crater. (/) Very old hot-air passages 
and fumaroles. (g) Fissure of May, 1889 (4) Numerous fissures on the 
south-vast edge of the crater plain. (7) Guides’ shelter. 


in depth and diameter. It was at its greatest dimensions 
in February 1894, when the lava stopped issuing by the 
lateral outlet. and therefore commenced to rise in the 
chimney. The immediate result of that stoppage was 
that the formation of a cone was soun commenced at the 
bettom of the crater by the ejection of lava cakes. The 
growth of this new cone of eruption was so rapid that, when 
1 visited and photographed the interior of the 1891 crater 
in November last, this was not above 60 or 7o m. deep, 
and the cone of cruption was rapidly mereasing in height 
within it. 

My friend M. Ales. Bourdariat has carefully observed the 

Vth Vesuvio. Corrient df Napoli, June 10, 1891. LE eraption du 
Vésuve.” ZL Halie, Rome, Ns 13, Sqr, Le Figaza, Paris, June 17, 
tor. The Eruption of Vesuvius” WVediterrancan Naturalist, Malta, 
and August 1, 1891 Lettre sur Rraption da Vesuve,’ £ /talre, 


July 138, 1891.“ 1EKruption du Vesuve, visites d'exploration au 
Volean,) La Nadure, Atugust 8. 1807 (illastrated) “Fhe Ierantion of 
Vesuving,” Naturr, sol. aliv. pp. 160 101, 520 422, and 302 (illustrated). 
© Report British Association,” 1891-02 93-04. srusione del Vesuvio, 
Rassegna delle Scfene Geologiche, vol. i. Kome, 1391 (illustrated), 
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phenomena of the volcano during the carly months of the 
prerent year, and has recorded the changes in La .Velure, 
June 8) Fig. 1. It appears from his interesting descrip- 
tion that im January of this year the apex of the cone of 
eruption overtopped the cdve of the tor crater. Lava 
even owed out in the crescentic depression between 
cruptive cone and crater ring. This was followed by a 
litle repose of some days. to be succeeded by powerful 
cjecuions of lava cakes to a considerable height 80 to 100 
n.. which rapidly added to the growth of the cruptive 
tone. In May, this new cone was from 1s to 20 m. above 
the 189f crater, and at the commencement of July was 
considerably more. as is) shown by Fig. 2, taken 
from San Giorgie a Cremano, as the others- and 
also notes by Mrs. TV. R. Guppy.’ This sketch shows 
that on the day preceding the eruption, central activity 
with cone-forming stage was very itctive, attaining the 
nfth de,ree on my scale. 

M. Bourdariat’s plan of the summit of the great cone, 
onstructed on one of mine of earlier date, shows the axis 
of che new cruptive cone ts not concentric, but to the north- 
west of the t89t crater. ‘Vhis he attributed to the wind, 
no doubt one of the causes at work, but | had seen such 
displacement to be the ease in November last, when trom 
the depth of the cone top within the enclosing crater walls 
these sheltered the falling cakes from the wind. ‘Vhere 
was evidently even then the radtal fissure dirceted to the 
north-west in process of formation, which has now been 
the pont of issue of this new eruption. 


+ 
a , 
7 
A DES 
r 6 a 
aan 
Boa.. 2) Vesuy iia fom san Georgio a Cremano Lefore the eruption 


Ce mmenvement of Pry) 


Vhe tirst indication of the final splitting: of the great 
cone was at midnight, when the crater became quict. In 
half an hour that is, on July 3 at 2.30 o'clock when 
the puardian of the upper railway station of Mr. G. M. 
Cook's railroad, which is but i very short distinee 
from the rift, was awakened by a strong shock of 
carthquake that produced seme slight cracks in the 
masonry foundation of the building. The shocks, 
though slighter, continued during the myht. At ciht uie 
stronger shocks were again repeated, and the activity. 
Which had recommenced at the chinney, had again 
reased. This was due to the ming of the fissure as it 
extended outwards by the lava, the level of the surface of 
‘hich naturally sunk. When this takes place. support 
is removed from the inner sides of the chimney in the 
cone, which crumbles in and chokes the vent. The whole 
top of the mountain had by this ame become tissured, in 
fonsequenre of which, at nine o'clock, seven or eqgsht 
large blocks of rock, besides a quantity of small ones, 
were detached from the top of the cone, crashed and 
ploughed down its side, leaving a scar deseribed as 
Jooking bke a mud stream, und marked hy a number of 
pits at equal distances, duc to the bounding of some af 
these boulders. “This star is seen in Fig. 3, lose by the 
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side of the mght of the new fava stream. Mr. Treiber, 
Mr. Cook’s engineer, calculates one of these blocks to be 
at least 20 cm, The point of detachment and the re- 
sulting sear was by the side of the upper part of the new 
fissure, but a little to the south-west, and the traces left 
by the rolling masses are parallel to it. 

Atio.18, the radial dyke reached the surface of the great 
cone and formed an cruptive mouth on a level with and 
to the north of the upper rathway stadon, from which a 
copious outtlow of lava took place, running down the 
cone, as seen in the figure below. 

At 10.30, about 7o m. Jower down, a fresh eruptive mouth 
was opened, andis well seen in Fig. 3, having an oblique 


Fin, ce Vesuvinssis sce on July at ro am. 

crateriform appearance, as in the case of the upper one, 
and on other similar occasions a jet of steam, that con- 
stitutes the excavating ayent, was converted into a blackish 
column by the Japie, sand, and dust dislodged and 
carried up with it from the side of the mountain. There 
is certainly some discrepancy in Mr. ‘Vreiber’s report, for 
Mrs. Guppy’s sketch, made at ten o'clack, shows this lower 
occa aready in existence. Ther sketch likewise exhibits 
the progress of truncation of the central eruptive cone by 
the formation within it of a crater. Such a crater 1s 
entirely due to the crumbling in of the edges and their 
fall down the chimney. as no explosions were going on by 
the top part of the main chimney. Lava continued to pour 
forth from the lower end of the lower crateret, aad prohably 
from a part of the radial fissure that reached the surfer 
below it, but which of course is hidden by the flowing 
lava. The stream reached the bottom of the great cone 
at the junction of the Atrio del Cavallo and the Mano di 
Genista, and then extended towards the upper end of the 
nidge of the Lion’s Paw, or 1 Canteroni, where was once 
the old Crocelle. Here it soon formed a fine stream 60m. 
in breadth. Besides the two min craterets, already 


Vesnsiuts as see 


ow) July 5, at fo acim, 


described, two minor ones also were formed on the same 
Ime of rift. 

On July 4. the eraterets quicted down, little iia Towed, 
so that during twenty-four hours the face of the stream 
only advanced 12m. ‘Vhis corresponded with a slight 
return of acavity at the main chimney, so as to relieve the 
accumulating: vapour tension of the lava below, whieh the 
mountun will not resist for Jong. 

The ejections were, of course, of the accessory type that 
is, not essenfrad to the eruption, but simply the remnants 
of the crumbled-in portion of the cruptive cone, Hach 
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puff had its characteristic black colour, due to the quantity 
of accessory sand and dust. 

At 22 o'clock, the upper crateret gave out a little vapour 
and a little lava, but again became quiet. At 23 o'clock, 
the lower crateret showed new cracks around about it, 
with the escape of vapour, 

During the night, between the 4th and 5th, the lava 
again increased, so that it is reported the next morning 
to be advancing at the rate of 25 m. per hour, It had 
turned to the west, and flowed down on the south side of 
the Lion’s Paw, or the Observatory ridge, und had divided 
into two main streams, which subsequently subdivided 
inte minor ones that radiated in different directions. 

On July 5, the explosions at the central crater were 
powerful, so as to form from time to time pine-shaped 
vapour plumes over the voleano. At others, the vapour 
was bent over the Atrio by the sirecco wind, so as to 
spread a shower of dust and sand right across that 
depression. One of these is well indicated in ig. 

So far no damage has been done except toa Ane ate 
<arriage road that crosses the Piano dit Ginista to 
the lower railway station. No cultivated land has 
been reached. The lava is, however. on a steep slope, 
and is flowing in the direction of the valley called 
the Cupa Pallarino, over the edge of which a magnificent 
cascade of incandescent rock was formed in 1872. 

The cruption is quite identical in all its details 
with the usual antecedent ones, resulting from the for- 
mation and extension outwards of radial dykes. Many of 
such eruptions } have described in these pages and else- 
where. and fully explained their mechanism, production, 
yvrowth and closure. 

Three results may happen: (1; The radial sheet of 
rock may cool and seal the rift so that the volcano will 
soon return to the cone-forming stage, as seems to be 
indicated by the appearance of pasty lava cakes amongst 
the ejecta on July 5. 2) The fissure may enlarge and 
extend downward with the outflow of lava.as in 1872, 
with the formation of a much larger central crater, (3° It 
may follow the more usual course, as its immediate pre- 
decessor, and give issue to a small but almost continuous 
outflow of lava during months or years. 

H. J. JouNsTON-LavIs, 
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HE death of Prof. Chebyshev has hardly been noticed 
in the English papers; and even in Russia, cacept 
fora short sketch in the University Bud/etin, and in a 
speech of Prof. Markoffs with reference to him, which 
is reported inthe Bulletin de [Académie tmpériale des 
Sciences de St. Peétersbourg, no biographical notice has 
appeared of this eclebrated mathematician. 

Paphnyty Levovitch Chebyshev was horn on May 14, 
1821, at Akatovo,in the government of Kaluga ; and after 
being educated privately, entered Moscow University ; he 
completed the usual courses, and took his Bachelor de- 
gree, In 1846 he received his Master's degree at the same 
university for his * Essay on the clementary analysis of 
the theory of probability’ and in the followmg year 
commenced i series of lectures as assistant lecturer in 
Petersburg University. He received the Doctors degree 
in 1849 for his well-known “ Theory of Comparison,” 
which contained a model exposition of the forma- 
tion of the theory of numbers, and clearly proved the 
strength of his mathematical genius. In 1852 Chebyshev 
was promoted to an extra professorship, and in 1860 to 
a regular professorship. During 1853-59 he was elected 
successively assistant, extra, and ordinary tutor in the 
Academy of Sciences. He remained a professor, doing 
active work of the most valuable kind, thirty-five years, 
during the course of which, at various times, he lectured 
on every branch of pure mathematics, and during one 
pertod—in 1849-51 —on practical mechanics. 
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In his numerous writings Chebyshev left a very great 

deal to the reader's inagination, often giving deductions 


simply without proofs, but in kis lectures he never left 
a point without the fullest explanation ; and his lectures 
are distinguished not only for elegance and accuracy, 
but for their extraordinary simplenes=; the already- 
mentioned “Theory of Comparison” may »erve as a 
good example, as w ell as his proof of Bernoulli's theorem, 
which is now given in all works on the theory of 
probability. 

The professorial services of Chebyshey had a yreat 
significance to the Petersburg University. He igiiced 
the teaching of mathematics on a firm basis. and formed 
an independent school of thought. .All the present staff 
of mathematical teachers in the Petersburg University, 
except a very few of quite the youngest, are his pupils 
and follow in his footsteps. His moral influence did not, 
therefore, cease when he resigned his professorship in 
1882. The Council of the University elected him an 
honorary member, and his pupils kept up the habit of 
going to him on certain days to have lively discussions 
on various scientific subjects, in which his’ indomitable 
energy acted on his hearers in the most animating 
manner. He was always to be found engaged either on 
some complicated calculation oron models of mechanism 
he had invented. 

Everything Chebyshev did bore the impress of genius : 
he invénted new methods for the solution of difficult 
problems, which had appeared and had remained un- 
solved ; he suggested himself a series of most important 
problems, and worked at them ull the end of his life. 
His very first writings on the theory of numbers, devoted 
to the problem of the inter- dependence of the prime 
numbers, and on limits, yave him a European reput. ation, 
and his succeeding investigations on irrational differ- 
entials, and maximal and minimal quantities assured his 
position as the most original mathematician of the 
nineteenth century, 

He died November 26. 1894; his works will shortly 
be republished by the Petersburg University. 


MOES. 

As already briefly announced in these columns, the Institute 
of France will celebrate its centenary next October. The pro- 
gramme of the fetes which have heen organised in connection 
with that event has jnst been vent tothe Members and Cor- 
respondants of the Institute, the intention being that the cen- 


| tenary shall be marked by a reunion of all the men of light and 


leading who belong to the Institate. On the afternoon of 
October 23. there will he a reception in the Palais de (Institut 
of the Foreign Associates and Correspondants and of French 
Correspondants, and in the evening the Minister of Public 
Instruction will hold a reception. On October 24. a meeting 
will be held in the Great Tlall-of the Sorbonne, at which the 
President of the Republic will attend. Discourses will he 
delivered by the President of the Institute, the Minister of 
Public Instruction, and M. Jules Simon. .\ banquet. to which 
all the Associates and Correspondants are invited, will take place 
on the evening of the same day. On October 25, there will be a 
special performance at the Comedie Vrangaise, and a reception 
will be held by the French President. The celebration will be 
concluded on October 26, by a visit to the Chateau de Chantilly. 
It will be seen from this that the hundredth anniversary of the 
foundation of the Institute of France will be celebrated in a 
manner worthy of the high position which the Institute holds 
among the work's societies of science, art, and literature. 


Tr seventh session of the Australasian .\ssociation for the 
Advancement of Science will be held in Sydney, from January 
3 to 10, 1807, under the presidency of Prof. A. Liversidge, 


F.R.S. The Presidents and Seeretaries of the Sections are 
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& follyws. Astronomy. Mathematics, and Physics: resident, 
Dir Re Ee J Ellery: Nie Gael eines. sccretaness Irito ake 
Threlfall and Mr, J. Arthur Pollock. Chemistry : resident, 
Mr. T. C. Cloud: Secretary, Mr. W. M. Hamlet. Geology 
and Mineralogy: President. Captain FL W. Hutton, F.AR.S.: 
Secretaries, Prof. T. W. Mi. David and Mr. BE. F. Mittman. 
Bislogy : President, Prof, T. J. Parker, FORS, ; Secretaries, 
Prof, W. A. Haswell and Mr. J. 1. Maiden. Geography: Sec- 
tetiry, Mr. Hs, W. Crommer. [Ethnology and Anthropology : 


President. Me. A. W. Howitt: Seeretary, Dr. John Fraser. 


Heonomic science and .\griculture: Vresident, Wr. RK. M. 
Johnston; sceretaries. Prof. Walter Seott and Mr. I. BL 


Guthne.  Fngineering and Architecture: Tresident, Mr. 1. C. 
Stanley ; Secretary, J. W. tiurimshaw. Sanitary Science and 
Hygiene: Vresident. Won, Man Camplell: Secretary, Dr, 
J. Ashburt'n) Thompson. Mental Science and Education: 
President. Mir. John Shirley ; Secretary, Prof Francis .\nderson. 
Communications and papers for the meeting, or inquiries, may 
he addressed to the Permanent Eon. Secretary, The Chemical 
Ja leuatery, The University, Sydney. N.S.W. 


[) is anneunced that the Hodgkins prize of ten thousand 
dollars has been awarded by the Smithsonian Institution, in 
equal proportions, to Lord Kayleigh and Prof. Ramsay, in 
rec nition of their discovery of argon. 


, WE regret to notice the death of Mr. Joseph Thomson, whose 
explorations in Africa have added so much to our knowledge of 
that continent. Te was only thirty-six years of age. 


Sain Prof. William 
Je iliac y 2b HWlihnis, to succeed Prof. Barnard as Astronomer at 
the Tack Observatery ; Dr. J. Allen Gilbert to be Assistant Pro 
Rito leek 
Tyrrell ty te Vrotessor of Geology and Mineralogy in’ the 


aynotnees the follow ing appointments 


fessor of Psychology at the University of lowa 


University of Toronta, 


Kit teks correspondent at Newfoundland, writing ander 
date of July 23. saysi= The steamer Avte, having on board the 
viembers of the Peary Relief Expedition, took her departure a 
te tor Bowdorn Bay, Inglefield Gulf. 
Dordly he looked for before Ovtaber 1. 


Mk. @pot Hi. SMare. of the Department of Greek and 
Keman .Nntiq nities inthe British Museum, has been appointed 
director af th + Drttish School at Athens for the neat two years, 


few days: Her return can 


in seccession to’ Mr. Wernest Ceurdner, who has held the ottice 


since ISS7. Vhe Trustees of the Hritish Museam have, with 
the com crenee of the Treasury, given Me. Smith special leave 


of abeence for he purpose. 


Tit mtd netting of the Society of Chemical fndustry was 
held t 
wld ree, 


Vorksure College, Leeds, list week. In his presidental 
Dor, TT. TP Vhorpe, bRS.. deseribed of the 
inees maid= in technolasieal chemistry during 


Sone 
Vprortan 
Veurs, 


no 
row espret lly dwelt upon the methods used) foo 


the conchtent of coal gaye the amaubictare of plycerne from 


wor Sap dves: th mantfacture of @dible fats: the improve: 
" mt heroeal side of photography 2 and the chemistry 
oll Viet | TVhe fetlowing new officers were elected so President, 
nT ar Ver Peestdents, Mr}. Pauley, Vir. Bovertan Ked- 
Ny eS TE Fb. BRasete, de Tob. Thorpe. Members ot 
( Wede te Te Neve Poster, Mir Douglas Terman, Mr. C, 
Jie Mr. Tyan Lesineteis, Mir. [. 8, We.Vethir, Sin 
Wer teeter, Tretnrer, Mi db. Bidder Cook, boreign 
sepretiry. Vor T. dwage Mme Tt wal decider! to hold the 
nee ban br tae et the Secety in Londen, 

Tree Gottn tt Waihen) bas taken whet appears to 


Wot be ag rnportiyt and connpendable step in establishing a 
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separate and scientific cowrse of instruction in hygiene. This 
subject, which is becoming every day of more consideration, 
has generally been taught ina somewhat disconnected manner. 
as an adjunct to be attached anywhere, rather than as a distinct 
study ; at Bedford College it is now to take its place as a special 
subject. Students will be required to devote themselves for a 
session or more solely to this and allied branches of science, 
namely, physiology, bacteriology, chemistry, and physics, 
practically as well as theoretically, and thus they will have 
the opportunity, by following a connected system of teaching, of 
really understanding the meaning and practical bearings of the 
subject. Many appointments as sanitary inspectors, health 
Mistresses in schools, and teachers of hygiene, being now open 
to women, the subject seems to offer considerable inducement to 
those who have an aptitude and liking for scientific work, to 
devate themselves to this study. 


MEN of science often have occasion to regret that they do not 
live in the gloriouy age when tidal evolution shall hive so 
reduced the spin of this world of ours that there will be forty- 
eight hours ina day. To be able to devote twice the present 
amount of time to observation would indeed be a hoon to the 
busy investigater, and the man who shows how te do it, places 
his feHow workers under a deep obligation to him, Vet that is 
what Dr, Gowers, FAR.S., did in an inaugural address delivered 
before a general mecting of the Society of Medical Phene- 
graphers last week. Here is his argument: ‘Science rests on 
observation, which without immediate record is of little value; 
not cnty is memory inadequate, but record at once reveals un- 
suspected imperfections in observation. Compued with long 
hand, shorthand permits, in a given time. bwice the amount of 
record, while leaving twice the time for observation.” Shorthand 
requires no better recommendation than this to the notice of 
students of science. and we are glad to know that the Society 
of which Dr. tiowers is president, though only started last 
In the daily work of the 


December, has now 165 members. 
practitioner, which ts peculiar in being a form of personal 
science, record ts very important, Fur most practitioners, how 
ever, record is practically impossible in longhand, while short- 
hand offers them the desired means. But this is not only the 
case with medical men it is always important that observations, 
however trivial or strange, should be committed to writing, We 
are, therefore, a little surprised that the Society should, so far 
as the name is concerned, be only one of Medical Phonographers 
Its objects appear ta be broad enough to justify the name being 
changed to the Society of Scientific Phonagraphers, and a 
lurther argument for the more comprehensive designauion is that 
many setentific workers outside the ranks of the medical pro- 
fession have already become members. 


AS interesting pomt in connection with the sand hltradGon of 
water has been recently brought to light by Dr. Wurth, of Bremen. 
Tt has frequently heen pointed out that the thekness of the 
heyer of fine sand in filtering leds cannot be reduced beyond 
certain limits without: endangering the bacterial quality af the 
filate, Making more detailed caaminations of the particuku 
bacterta present in the effluent froma filter in whieh the depus 
of filtering material had been interfered with, Dr, Kurth found 
that the vise in the number of bacterm was almost cntirely due 
tothe presence in large quantity of one particular microbe, ol 
which, however, no trace could he found in the raw water with 
which the filter was being fed. Cin one occasion there were as 
many as 900 in tee. present af this special microbe, whilst all 
the bacteria together in the maw water did not aineunt to more 
thin 760 in Fee.e. In this instance, therefore, the objectionable 
rise in the number of bacteria present in the filtrate did not 
necessarily indicate that the efficiency of the filter in dealing 
vith the raw water was ur fault, but rather that the disturbance 
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of the sand had dislodged certain microbes present in the filter- 
ing material. It would appear, therefore, of interest to obtain 
in cases where the filtrate is unsatisfactory some particulars of 
the microbes present in the effluent. and determine in what 
relation they stand to the raw water microbes, 


THE question of the audibility of fog-horn signals at sea seems 
destined to occupy a great deal of attention in naval circles. 
Some time ago we gave a description of the American experi- 
ments, which went to prove that round each siren there is a zone, 
about 14 nautical miles broad, within which fog-signals cannot 
be heard, although they are distinctly heard outside that zone. 
These observations cannot now be treated with the incredulity 
they at first met with, since other experiments have confirmed 
them. 
In one of these, the vessel steamed with the wind straight towards 
the light-ship from a distance of 44 nautical miles. Ata distance 
of 2{ miles the sound beeame faintly audible, and suddenly 
inereased in Joudness at 24 miles, retaining the same intensity up 
to two miles distance. From 19 to 14 miles the note was scarcely 
audible, tut then it immediately increased to such an extent that 
it appeared to originate in the immediate neighbourhood of the 
vessel. The steamer at this point reversed its course, and the 
ductuation over this part of the course was found to be the same, 
except that it was even more strongly marked. Reversing again, 
the vessel steamed over this distance a third time, and again the 
sound disappeared at 14 miles and reappeared again, so loud 
that it sounded as if the fog-horn was only two cahles’ lengths off. 
Then, at half a mile, the sound disappeared entirely, to reappear 
at quarter of a mile from the light-ship, after which it gradually 
and steadily increased in intensity until the latter was reached. 
It is time that this question, which is of great practical 


A\ series of such experiments are described in Aarse. 


Importance, should be systematically investigated. 


Tr second annual report of the Lowa (Geological Survey, 
dealing with the work done during 1893, has just come to hand, 
The Survey was organised just three years ago, and it has carried 
out some very valuable investigations during its comparatively 
short existence. The coal deposits of Lowa have received 
special attention since the organisation of the Survey, and one 
But these 
deposits are far tov extensive to be discussed in a single volume. 
We have it on the authority of Dr. C. R. Keyes, the Assistant 


State Geologist, that the area of the coat measures in Towa is 


volume descriptive of them was issued last year, 


somewhat over twenty thousand square miles, and that isolated 
carbomferous outliers, and the region bordering the productive 
coal measures, which must be gone over in tracing the limits of 
the formation, occupy fully five thousand synare miles or more. 
With reference to the beds of gypsum at Fort Dodge. Dr. Keyes 
says the area covered by the gypsum contains, approximately, 
twenty-seven square miles, and that, at the lowest estimate, 
the mass of gypsum which is found available in the region is not 
less than sixty millions of tens. Much valuable data with 
reference to these deposits are given in the report, and also in- 
formation in regard to the building stones, clays, and other useful 
mineral substances in lowa. Thongh the Survey has primarily 
a utilitarian point of view, it is clear from the report that the more 
scientific side of gevlogy is not neglected. Prof, W. T. 
contributes to the report a paper on the thickness of the 
Valeoxoic strata in North-Western Lowa, based upon records of 


Norton 


a number of borings for artesian and other deep wells. He also 
gives the results of a study of Devonian and Carboniferous out- 
Hers in Mastern Towa. The report is illustrated by thirty-four 
figures in the text, and thirty-six plates; the most striking of the 
lauer belong to a paper by Dr. Keyes, on glacial seuring. in 
Towa. Two new localities showing exceptionally fine effects of 
glacial action were found near the city of Burlington in 1$93. 
One of them is near Kingston, on the top of a binff overlooking 
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the Mississippi river, and judging from the reproduction of a 
photograph, it furnishes a very renvirkable example of a glaciated 
surface. Prof. Calvin, the State Geologist, is to be congratu- 
Jated upon the work carried on under his direction, The Survey 
has lately lost Dr. Keyes, who has become State Geologist of 


Missouri, his place being filled by Mr. 11. F. Bain. 


TH fifty-sixth annual meeting of the Royal Botanic Society 
will be held in the Gardens, Regents Park, on Saturday after- 
noon next, the roth inst., at one o'clock. 


A DAINTY catalogue, in which many rare and valuable 
geographical works are described. has been issued by Mr. 
Bernard (Quaritch. The catalogue should be seen by all 
interested in geographical literature. 


WE learn from the /ourna/ of Bofany that the herbarium of 
the British Museum: has recently acquired a very fine collection 
of Hepatice made by Herr F. Stephani. It numbers about 
10,000 specimens, and includes types of [100 new species 
deseribed by Herr Stephani. 


THE Proceedings of the Liverpool Naturalists’ Field Club for 
1894 contain a recon! of a large amount of scientihe work done 
in the way of botanical excursions in Lancashire, Cheshire, and 
North Wales ; a lst of carboniferous fossils found within tw enty 
miles of Liverpool; and reports of papers read at the evening 
meetings. The total number of animals and plants that has been 
recorded as occurring in the district, both living and extinct, Is 
given as 5735. 


Tue August number of the Quarterly Journal of the Geological 
Saiely contains a paper, by Dr. J. W. Gregory, on the Palonto- 
logy and Physical Geology of the West Indies. Among the 
other papers we notice the following :—Prof. J. 2. Marrison 
and Mr, .\. J. fukes-Brown, on the chemical compo.ition of 
oceanic deposits ; Mr. Il. M. Bernard. on the systematic posi- 
tion of the Trilohites ; Prof. W. J. Sollas, on the mode of flow of 
a viscous fluid; Dr. C. 5. Du Riche Preller, on fluvio-glacial 
and inter-glacial deposits in Switzerland: and Mr. E. T. Newton, 
on fossil human remains from Paleolithic gravels at Galley Hill, 
Kent. 


Tne Royal College of Belen. Havana, has just published its 
magnetical and meteorological observations for the year 1890. 
This institution has regularly issued reports since 1862, and the 
continuous instrumental curves, which accompany the tables, 
have furnished valuable information for the investigation of 
West India hurricanes. Since 1872, one of the late Iadre 
Secchi’s well-known and expensive meteorographs has been 
regularly at work at Havana, and is said to give very satisfactory 
results. «We note that an attemptis made each month to connect 
the magnctical with the atmospherical disturbances. 


We have received from the Jesuit College of Ova, province of 
Burgos, @ pamphlet containing meteorological observations made 
twice daily, with monthly and yearly results for the years 15$3- 
1894, The Observatory is 1900 fect above sea-level, and is 
rather sheltered ; but the summary of the chmate of that part of 
Spain by Prof. Valladares, and the observations of cirrus clouds 
and their connection with atmospheric disturbances, are valuable 
During the twelve 
years in question, the extreme shade temperatures varied from 


contributions to meteorological science. 
1-3 to 100°, the annual mean being 51°"S, and the average 
yearly rainfall was 22 inches, 

M. Casiwik pe Caspoiit contributes to the frekgres dis 
Sciences Phystgues cl Natarciles an important paper on the 
latent hfe of seeds. 
seeds of wheat, oat, and 


From a series of experiments, chiefly on 
fennel, he concludes that dormant 
seeds pass through a period of completely suspended animation. 
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in which all the functions of the protoplasm are quiescent, but 
from which they revive when again placed in conditions suitalle 
tor germination. The immunity from injury appears to depend 
on the proteplasm of the seed passing into a completely inert 
state, in which it is incapable of either respiring or assimilating, 
before exposure to the unfavourable conditions. The period of 
suspended animation may extend over an indefinite time, prob- 
ably through a long series of years, and the seeds may during 
this period be subjectel to very low temperatures without de- 
stroying their vitality. Those above mentioned were exposed, 
in a refrigerator, a> many as E18 times in snecession, to a sudden 

ling to temperatures varying between - 30 and — 53 C.. 
without injurious effects. On the other hand, seeds of the 
sensitive plant and of Lofeéra Eris succumbed, for the most 
| art, to similar treatment. These statements have an important 
hearing on the question of the retention of their vitality by buried 
sueds. 


THE additions to the Zoological Society's Gardens during 
the past week include a Macaque Monkey (Macaca: cyodolgis) 
from India, presented by Mrs. llerman Schlesenger : a Rhesus 
Monkey (Macacws rhests) from India, presented by Miss 
Folhurst; a Macaque Monkey (Jfacaces cyaomolens) from 
India, three Slow Lorises (Vyetiechus fardigradus) from 
Sumatra. presented by Mr. Stanley S. Flower: a Geoffroy’s 
Marmoset (J/fdos eoffrof) from Manama, presented by Miss 
Mina Sanyiorpi; a toreen Monkey (Cercopithecus callitrichus) 
from West Africa, presented by Mdlle. Eugenie Grobel: a 
Barbary Ape (.Vacacus fraus) from North Africa, presented by 
Mr. Edwin Fletcher : two Crested Morcupines (Afsstrty cristata), 
two Cape Zurillas (/-fonyx sortHa) from South .\frica, presented 
Ty Mr. J. KE. Matcham : a Ducorp’s Cockaton (Cocatia ducorpst) 
from the Solomon Islands, presented by Mrs. Dexter; a 
Nightjar (Caprimudra> curepets), Laropean, presented by Mir 
VT. West Carnie: two Robben Island Snakes (Coreuclla pho- 

trum) from South Africa, presented by Mr. Barry MeMillam + 

Chameleon (Chameleon bavitiseus) from Egypt, 
presented by Mr. J. Buchanan; a Brown Capuchin (Cedrs 
fitu Ua) feom Guiana, a Black-hacked Jackal ( Casrs neesontelas) 
from South .Mfrica, six Ring-tailed Coatis (.Vasea rufa) from 
south America, deposited: a Red River Hog (Potamocho rus 
penicilatus) from West AMfeica, a Svoty Phalanger (?hafangista 
fulrgino a) from Australias a De Filippi’s Meadow Starling 
(Sturnella defilippey trom Va Vata, purchased : two Mandarin 
Duchs (4:1 vakricudate), seven Summer Ducks (. 4.0 spousa), 
three Chilian Pintails (Jofila spruicauda), bred in the Gardens. 


OUR ASTRONOMICAL COLUMN, 


Tie Koryites ot Vexts, Notwithstinding the persistence 
with which the planet Venus has been telescopically observed, 
the period of rotation is sill undetermined with anything lik 
certainty. Sehroter believed the time of rotation to he 23h. 2mm. t 

nd this period, or thereabouts, was pretty generally adopted until 
the announcement by Schiaparelli, in tSoo, that the time of rota- 
tion was probably equal to that of the planet's revolution round the 

n, that is, about 225 days. This conclusion was Tased on the 
rindity of the markings at different hours of the day and for weeks 
together. Gibservations hy VW. Verrotin and Vr, Terby tend to 

rengien the conclusion arrived at by Schiaparelli, On the 
other band, Me Miesten observed the planet between oSSt and 
tSoo, a1) found that a period of 23 hours satistied his observa- 
while Mo Trouselot, from nearly twenty years’ work, 
come bales that the retation period was about 24 haurs, dn this 
divided state of opinion. therefere, it is evident that much 


“TESS 


peat) te be done before any satisfactory conclusion can be 
aw. 
Danny the present years Mr Brenner, of the Manora 


Olsersatery, hy ob @rved the planct as frequently as possible 
nee Vpril 17 (4 Nad. 3300). Ths first cbservations of a 
baght ard a dark spot near the north pole led hint to agree with 
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Schiaparelli, but further observations have changed his opinion, 
and he now helieves the period to be about 24 hours. On July 2 
he announced that a marking near the southern cusp had been 
visible since June a, but became invisible about 4 p.m. each 
day, while a well-marked streak appeared about 8 pom. Other 
marks also appeared and disappeared in a manner inconsistent 
with a rotation period of more than 24 hours. One of the most 
important of the markings, though noted quite independently, 
appears to be identical with one observed ly Mr. Stanley Wil- 
liams eleven years ago: in a communication to Mr. Brenner, 
Mr. Williams states: ‘tn 1884 1 managed to secure about 
one hundred sketches of the markings on Venus, These mostly 
favour a rotation of about 24 hours ; hut there was one strongly: 
marked indentation near the southern horn, which remained 
visible continuously for about a month, It was prolonged on 
the dise by a narrow and unusually dark and defimte streak (for 
Venus)” Mr. Brenner has since claimed to have proved with 
certainty that Venus rotates in about 24 hours: some of the 
markings return regularly at the same hour of the day, and are 
invisible at other times, when the definition is equally good ; and 
it is even possible to observe the appearance and advancing of 
the most conspicuous streak. 

GEODELICAL OBSERVATIONS, ~Pr. Geelmuyden, of Chris- 
tiania, has recently published the results of a comparison hetween 
the astronomical and geodetical determinations made in the 
course of a triangulation of Norway, The stations selected for 
observation lie hetween 59 and 64° lat, and the astronomical 
work connected with the investigation was condueted under the 
direction of the late Prof. Fearnley, extending as far back as 
1808. The observations refer to measurements made at eleven 
stations, of which nine have both the azimuth and latitude 
determined, and two the difference of longitude, 

As origin for the geodetical survey, the geographical coordi- 
nates of Dragonkollen, a station on the Swedish border, have 
been chosen, partly because its position is particularly well 
determined, but principally on the ground that its situation 
points to the existence of a very small local attraction, Assuming 
that for this station a vertical line coincides with the normal of 
Bessel’s ellipsoid, Dr. Geelmuyden hay computed, with the data 
already collected in the course of the geodetic survey, the devia- 
tions of the pluinb-line for the other stations, in which both the 
avimuth and the latitude have been determined, The results are 
shown in the following table ; 


Diference | Difference Deviation 


Station. of of of 
avimutth, Jativude. vertical. 
Jonsknuden ... in oat + 8°55 -131 S17 
Gausta nD ie ee — 6°33 - a 
Ilusberggen ... 8 - o'72 +0°54 00S 
Christiania... at - 387 +1°79 2°37 
Hogevarde ... Gi — 13°00 - 
Host)jorkampen + oyo +408 5 8S 
Neverfjekd a6 + 4749 + 6°62 7°00 
Gien Bes Bb - 10°72 | -2'65 6°20 
Cireatlety ee a6 — Psi - 6°98 79h 
Norberghaug ... sta ood - 670 | +067 7 336 


The deviations of the plumb-line here shown, agree on the 
whole with what might he expected from the conformation af 
the surface and the contiguity of neighbouring mountains, — [or 
example, the westerly deviation of Gien can be explained by the 
attraction of Dovrefjeld, An exception is, however, met in the 
ease of Norberghaug, where an easterly rather than a westerly 
deviation would have been expeeted. map is attached, im 
which is shown both the position of the several stations and the 
direction of the deviation of the phainb-line. 


THE INSTITCTION OF MECHANICAL 
LE NGINTERS: 
“ITVIE annual summer meeting of the Institution of Mechanteal 
Engineers was held in Glasgow last week, under the ehatr- 
manshipof the President of the Institution, Prof. Alexander 1. 
W. Kennedy, F.AK.S. A strong local committee had heen 
organised under the chairmanship of Sir Kenny Watson, Prof. 
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Archibald Barr being Secretary, and very complete arrange- 
inents had been made for the instruction and entertainment of | 
members taking part in the meeting. In a great engineering 
centre there can be no lack of objects of interest to afford ex- 
cursions for a meeting of this Institution, and the organising 
committee had taken full advantage of the facilities put at their 
disposal by owners of works who had liberally thrown them open 
to members. 

The meeting commenced on Tuesday, July 30, and was 
brought to aconclusion on the Friday following. The mornings 
of the two first days were devoted to the reading of papers, of 
which the following is a list :— 

Ilydraulic stoking machinery and labour-saving appliances in 
niodern gas works, by Andrew S, Biggart. 

Notes on modern steel-work machinery, by James Kiley. 

Recent engineering improvements of the Clyde Navigation, by 
James Deas, Ungineer of the Clyde Navigation. 

Notes on hydraulic power supply in towns: Glasgow, Man- 
chester, Buenos Ayres, &c., by Edward B. Ellington. 

Papers on telemeters and range-finders for naval and other 
purposes, by Profs. Barr and Stroud, and on the electric light- 
ing of Mdinburgh, by ITenry Kk. J. Burstall, were also on the 
agenda, but had to be adjourned untit the next meeting. 

(in members assembling in the Institute of Fine Arts, they 
were welcomed by the Lord Provost of Glasgow. Sir James 
Bell, and the usual formal business having been disposed of, the 
first paper was taken, namely, that of Mr. Biggai, on gas 
works machinery. In this the author described an extensive 
hydraulic plant which has recently been laid down at the 
Dawsholm Gas Works in Glasgow. The apparatus is designed 
to supersede hand labour in the charging of retorts, and clearing 
them of the residual coke when the gas has been abstracted from 
the fuel. The usual method of performing these operations by 
hand must be known to most people. The coal having been 
broken to suitable size by hand. is placed in the retort by 
means of a long half-round scoop or trough. This is pushed 
into the retort and then turned over, the coal then being spilled 
and spread evenly throughout the length of the retort. This is 
very laborious work, and moreover the smoke and dust accom- 
panying it are very injurious. Tt is, however, less trying than 
the discharging of the retorts, an operation which consists of 
raking out a mass of coke almost ata white heat.  't will be 
easily understood, even by those not personally acquainted with 
gas works, that labour ef this nature does not tend to the 
advancement of the labourer, for though good wages are paid 
they are apt to be spent in ways not all that could be desired. 
The introductton of machiaery to supersede this somewhat de- 
moralising work is therefore a distinct boon to the workman as 
well as the proprietors of gas works, and thus, indirectly, the 
users of gas: in fact, it is the oft-told tale of intelligent work 
Ieing required to produce machines which take the place of the 
unthinking labourer. That is very nearly the whole history of 
the elevation of the working classes. In the machinery de- 
scribed by Mr. Biggart, and illustrated by wall-cartoons 
displayed at the meeting, the coal is broken by a machine 
having rolls with powerful steel claws which draw in the coal 
and break it to pieces of the required size. The coal is con- 
veyed by means of buckets travelling on chains: these scoop it 
up and take it to the machine or to the required spot after it is 
broken. The charging machine consists first of a steel frame 
mounted on a carriage which runs on rails laid on the platform 
in front of the battery of retorts. Attached to the frame is a 
hopper, and from this a given quantity of coal is allowed to fall 
in front of a ‘‘ pusher-plate.” The fimction of the latter is to 
thrust the coal into the retort, the necessary forward motion 
being obtained by means of a hydraulic ram. .\ second ram is 
used to withdraw the pusher. About six or seven pushes are 
required to place the coal in a retort, the quantity that has to be 
Placed at the far end naturally going in first. The arrangement 
of the mechanism is such that the coal is practically level in the 
retort, a fact which the gas manager looks on as important. 
There are many very ingenious devices incorporated in the 
design of this machine, which we have described inso elementary 
amanner, but to make them clear we should require somewhat 
elaborate illustrations. All charging operations are performed | 
ly means of a single lever. Tlaving charged one retort, the 
machine is run along the lines of rail to the next retort, and so 
on through the whole range. 

Having described the main outline of the charging machine, 
the action of the drawing machine hardly needs explanation, | 
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the two being so like in principle. In both the mechanism 
for raising the pusher or rake, respectively from the coal 
or coke so as to clear them, is very ingeniously devised, 
compared to hand labour. The saving in time and labour is 
considerable, as the machine will charge forty-eight retorts in 
an hour under favourable conditions. Not half the number 
of men are required in the retort-house; and it is said that 
the saving which this represents, averages about a shilling per 
ton of coal carbonised. As, roughly, abont 8,000,000 tons of 
coal are annually used for gas-making in this country, it will be 
seen that the universal use of these machines should lead toa 
saving of £400,000 every year, to say nothing of relieving the 
working classes of exhausting and by no means elevating labour. 
It is, however, worthy of note, as indicative of the spirit of the 
age, that it was strikes, or the fear of strikes, that led to the 
more general introduction of these labour-saving appliances. 

In the long discussion that followed the reading of the paper, 
the most notable point was the testimony of experienced persons 
as to the success of these machines. : 

Mr. James Riley's paper, on modern steel works machinery, 
was a Valuable contribution to the published knowledge on this 
subject. Mr. Riley has taken a prominent position in the 
manufacture of mild steel from the time the material was intro- 
duced commercially, and he therefore speaks with authority. 
Ile was connected with the now almost classic Landore Works 
under Sir William Siemens, but it was as head of the Steel 
Company of Scotland that he made his name most widely known : 
indeed, there is no one to whom naval architects and ship 
constructors owe more than to the author of the paper for what 
has been done in the development of the steel-plate industry. 
Mr. Riley has recently found a new field for his energies, and 
it was largely in the description of the plant which he has been 
flitting up, that his paper dealt. ; 

Some of the most impressive examples of the mechanical 
engineer's art are to be found in the modern steel works of this 
country. Massive cogging-mills, which will roll. down an 
ingot of ten tons of steel, almost at a white heat, into slabs : 
hydraulic shears which crop off the ends of these slabs, cut- 
ting througha thickness of 12 inches and a width of 5 feet of 
glowing steel; the enormonsly powerful hydraulic _ forging 
presses—the casting for the cylinder alone, in an instance 
mentioned by Mr. Riley, weighing 64 tons; the plate mills, 
rail mills, hot saws, the live rollers and hydranlic turning gear. 
which deal with many ton ingots of steel as if they were but play- 
things : all these form an exemplification of artificial force hardly 
surpassed. The paper in question gave descriptions in detail of the 
most recent examples of these machines, which it would be of 
interest to repeat ; but the difficulty of making the forms of con- 
struction clear without the diagrams shown on the walls, will 
compel us again to confine ourselves to mere outline. In a cog- 
ging mill described and illustrated, slabs up to 60 inches wide 
could be produced, and these are rolled on_ their edges by ver- 
tical rolls, the ordinary horizontal rolls being used for rolling 
on the flat. Ingots and slahs are taken to and from the mill 
by special carriages actuated by hydraulic ramis. Hydraulic 
slab shears, described in the paper, have a centre cylinder 
of 31 inches in diameter, and two side ones 22 inches each; 
the work being held down by hydraulic power whilst being 
sheared. The accumulator pressure is one ton per square inch. 
The table has two hydraulic cylinders, by which it is raised or 
lowered, Steam slab cutting shears and plate mills are also de- 
scribed. The author advocates the use of three-high plate mills 
in place of the more usilal reversing mill. .\ three-high mij} 
runs continuously, the work being passed forward between the 
bottom and middle roll, and back between the top and middle 
roll, The frequent reversing of the engine driving the ro — 
thus done away with, is naturally a source of loss. Ilydraulic 
power has also been adopted for working plate shears, the 
mechanism employed for actuating the blades being of the nature 
of a toggle arm worked from a crank shaft by levers. : 

aA long discussion followed the reading of this paper. in 
which the desirability of rolling plates trom the ingot. 
without previous cogging, was considered very fully. In 
America this practice is largely, indeed all but universally, 
followed ; but the general opinion of the high authorities 
who spoke, appeared to be that in England, owing to the 
diversity of sizes of plates required, cogging into slabs was a 
necessary part of plate rolling. It is possible, however, that by 
properly apportioning mills to the description of work required, 
the intermediate process may in time become less universal in this 
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country. That, however, remains to be seen, and ane must ! chair, and who is so largely responsible for the distribution of 


remember how difficult it ix to shake trade customs, however 
much they may stand in the way of advancement in manutacuur- 
Ing_ processes. 

Mr. Deas’ paper on Clyde navigation improvements was an- 
other excellent contribution to the proceedings of the Institution, 
althangh perhaps rither of the nature ofa civil than a mechanical 
crgineering paper. We use the term ‘* civil engineering ~ in 
its restricted but more generally accepted sense. The Clyde 
is probably the mast artificial tidal river in the world, What 
man has done for the Clyde, and what the Clyde has done 
for Glasgow, every one has heard. Mr. Deas carries the 
details of the narrative a step further, showing how be built up 
good and enduring quay walls where the nature of the ground 
rendered the task one of the greatest ditheulty. The most 
striking feature was the series of hollow concrete cylinders, 
sunk into the natural sand or gravel ¢o form a foundation for the 
quay walls. The method of sinking was ingenious, and to those 
interested in these matters a perusal of the paper will be of 
great interest. both in regard to this and many other points. 

Mr. llington’s paper was one of yreat interest, as, indeed. 
were all the memoirs read at this meeting. The author has 
taken the foremost position in the introduction of the distribu- 
tion of hydraulic power froma central station. The first example 
on a large scale was the installation at ull, which was laid 
down in ¢877. This was followed, after an mterval of seven 
years, by the London scheme, which has now reached large 
dimensions, not far frum ten million gallons of water being 
pumped per week at a pressure of 750 Ibs, to the square inch : the 
mains extending over the mast important parts of the metropolis. 
Since then the system has been applied in Liverpool, Melbourne, 
Lirmingham, Sydney, and .Vatwerp i the latter city using over 
three million gallons per week. The latest examples are Man- 
chester and Glasgow, where the pressure has been inereased to 
1120 Ibs. to the square inch. It was the tilasgow scheme that 
Mr. Willington chiefly described, “These works have been 
carried out under the supervision of Mr, Corbet Woodall. acting 
forthe Corporation. The engine-house is Jail out to contain 
six sets of triple compound engines of 200-horse power each, 
Vhere are two accumulaters having: rams tS inches in diameter, 
and 23 feet strokes each is loaded to 127 tons. The capacity 
is 57.500 yallons per hour at the standard pressure of 1120 Ibs. 
te the square inch. The water supply is taken from the 
Corporation mains; in Lendon Thames water is used. The 
mains are 7 inches in diameter, there being gutta-percha packing 
rings at the joints. 

Speaking of the efficiency of the system, the author founded his 
remarks chiefly on his experience in London, and it was found 
that the averaye for ten years was 079243. The efficiency is de- 
termined by the fraction representing the ratio of the quantity of 
water registered by consumers meters lo the quandty pumped 
at the central stations, In Paverpool a still better coctlicient 
1s obtained, the elficiency being 079555. .\ Vathinson meter is 
used by the author; this is very hke a gas meter. The Kent 
positive low-pressure meter is largely used in London, 

Verhaps the most iiteresting part of Mr. Ellington's paper 
was that in which he compared the cost of hydraulic power sup- 
ply and electric supply. The results were largely in favour of 
the water system, and were certainly somewhat surprising, to 
many, In making this comparison data were taken from the 
records of the London Llydraulie Power Company iad of the 
Westminster Electne Supply Corporation, Tn making the 
cemparisen 1000 gallons of walter at 7§0 Ibs. per square inch is 
ciken as equivalent to 6°55 Board of Trade units of electricity. 
The analysis showed that the station cost ad hydraulic power ts 
si72/. per thousand gallons pumped at a pressure af 750 Ibs, 


perosquare meh, Vhe corresponding cost. of an cqnivalent 
went of cleetne® energy, reduced to the same hydraulic 
taneard, as Gorgd, per thousand gallas yon an electrical 
Penn af Hoard of “Trade umts at a77o3d and 383d. for 
eye lr: dnd electrical energy respectively. Tt was a carious 
co dow that. as makmy this comparison, the capital outlay, 
eye. qoantity old, and average price obtained were nearly 
the @ine so was endy in cost al production that the divergence 
waeronarkable. \ further pomt that came out in the discussion 


wae that the dividends panl by the two compaimes respectively 
wore o@t @realy different. The atther could come te no other 
tien oon the tyare than that, from cause not 
hitherte exqdamed. hydra de power ts much less costly te 
jtedue than electmeaty,  Urof. Kennedy. 
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electrical energy. could find no fault with Mr. Ellington's figures: 
but we believe the matter is likely to become the subject: of 
further investigation, 

We do not propose dealing with the many excursions that 
were made, and which included visits to a large number of 
shipyards, engine works, iron and steel works, as well as the 
large Corporation undertakings, such as the gas and water works, 
To describe these at all adequately would require a volume 
rather than an arGcle. It will suffice to say here that these 
excursions were well attended, and the meeting was highly 
successful generally. 


THe INTIRNATIONAL GEOGRAPHICAL 
CONCGIIENS: 


“TVM1E closing meeting of the International Geographical Con- 
gress took place on Saturday morning (August 3), and there 
seemed to be no dissentients from the opinion that in all its 
departments the Congress has been a great suecess, In parti- 
cular, the meeting is to be congratulated on accomplishing, much 
important: work, and combining therewith a large amount of 
entertainment and social intercourse, without unduly taxing the 
energies of its members. While there was no reason to expect. 
in a scientific body like the Congress, any serious complication 
of interests, it 3s specially satisfactory to recognise the spirit 
which showed itself in all the sittings from day to day. and found 
its most detinite expression in the graceful and courteous speech 
in which (reneral oreely seconded the proposal that the Congress 
aceept the invitation of the German delegates to hold the next 
meeting in Berlin, The Congress has not as yet met i 
Germany, and it was felt that a large number of members would 
have great difficulty in attending a meeting at Washington, 
although a visit te the United States offered many inducements 
to accept the cordial invitation which came from that country. 

At the close of its proceedings the Congress gave deliverance 
on a number of important questions which we may take as 
lepresenting the general views of geographical experts on matters 
of special moment in that branch of science. With regard to 
Africa it was agreed that it is desirable to bring to the natice of 
the Geographical Societies interested in Mfrica the advantages to 
he gained : 

(1) By the execution of accurate topographical surveys, based 
on a sutficient (iangulation, of the districts in Africa suitable for 
colonisation by Europeans. 

2) By encouraging travellers to sketch areas rather than mere 
routes, 

(3) By the fermation and publication of a dist of all the plices 
in unsurveyed Mriea, which have been aceurately determined by 
astronomical observations, with explanations of the methods 
employed, 

(4) By the accurate determination of the position of many of 
the most important places in unsurveyed Mica. for which 
operation the lines of telegraph already ereeted, or in course 
of erection, atford so preat facilities, 

Resolutions were passed as to the collection and cataloguing of 
cartographie materials, and urging that all maps should bear the 
date of their publication, and the report of an influential 
commission appointed at Berne to consider al propased map ol 
the word on a scale of 11,000,000 wits adopted in a form 
embodying a resolution that 

(1) Vhe Commission has received the Report of the Berne 
Committee, and feels giateful for the work dene by it, 4 

(2) The Comimissien declares that the production of a map of 
the ae to be exceedingly desirable. 

(3) scale of 1: 1,000,C0o is recommended as being mo 
especially suited for that purpose, 

(4) The Commissien recommends that cach shect of the may 
he bounded by ares of parallels and of meridians, .\ poly-coniea 
ae is tthe only ane which is deserving of consideration 

‘ach sheeC of the map is to embrace yo degrees of latitude ane 
4 degrees of longitude, up to 60 degrees north, and 12 degree 
of Tongitude beyond that parallel, 

(5) The Commission recommends unanimously that the 
mendian of Greenwich and the metre be accepted for this map 

(6) The Commission recommends governments, institutions 
and secietics, Who may publish maps, to aceceyt the scale 
recommended, 

(7) The Commission lays down its mandate, and recommend 
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that the Executive Committee of the Congress be charged with 
the duty of carrying on its work, and be authorised to 
co-opt for this purpose scientific men representing various 
countries, 

Support was given to the proposal for further international sur- 
veys in the North Atlantic, the North Sea, and the Baltic, by the 
aloption of a resolution, drawn up by a special Committee— 
“That the Congress recognises the scientific and economic im- 
portance of the results of recent research in the Baltic, the North 
Sea, and the North Atlantic, especially with regard to fishing 
interests, and records its opinion that the survey of these areas 
should be continued and extended by the co-operation of the 
different nationalities concerned on the lines of the scheme pre- 
sented to the Congress by Prof. Pettersson.” 

The recommendation of the Education Committee was adopted, 
to the effect that—** The attention of this International Congress 
having been drawn by the British members to the educational 
efforts being made hy the British Geographical Societies, the 
Congress desires to express its hearty sympathy with such efforts, 
and to place on record its opinion that in every country pro- 


vision should be made for higher education in geography, cither 


in the universities or otherwise,” 

Other resolutions were also carried, expressing the approval 
of the principle of State printed registration of literature, as 
the true foundation of national and international bibliography, 
urging the need of some agreement as to the writing of place- 


names, and acknowledging the scientifie necessity of an 
international system of stations fer the observation of 
earthquakes, 


Besides the above, a number of resolutions were adopted in 
the course of the daily deliberations, of which the following 
ix, perhaps, the most important of all the decisions of the 
Convress. 

Phe resolution refers to the Exploration of the Antarctic re- 
gions. concerning which the Congress recorded its opinion that 
this ts the greatest piece of geographical exploration sull to be un- 
dertaken, and in view of the additions 10 knowledge in almost 
every branch of science which would result from such a scientific 
exploration, the Congress recommended that the several scientific 
socicties throughout the werld should urge in whatever way 
seemed to them most effective, that this work shall be under- 
taken before the close of the century. 

The following is a summary of the proceedings of the Congress 
during the week. Previous meetings were reported in our last 
Issue. 

The general session on Monday (July 29) opened with a paper 
on Antaretic Exploration by Geheimrath Prof. Jar. G. Neumaver, 
and a discussion followed, in which the President, Sir Joseph 
Hooker the only survivor of Sir James Clark Ross's Antarctic 
Expedition of 1843—Dr. John Murray, Sir George Baden- 
Powell, Mr. .Acendell, M. de Lapparent, General Greely, and 
Prof. Guido Cora took part ; and a committee was appointed to 
draft the resolution already quoted, The Congress then turned 
its attention to the Arctic regions, papers being presented by 
Admiral A. HH. Markham, General Greely. [tere S.A. Andrée, 
and M. &. Payart. Terr Andrée’s project for reaching the 
North Pole hy means of balloons was somewhat severely criti- 
cised, but the author was confident of being able to meet all the 
difficulties suggested, and announced that he had already obtained 
the funds necessary for his expedition. A paper on Russian 
researches on a sea route to Siberia was afterwards read by 
Vieut.-Colonel de Shokalsky. 

In the afternoon, General Annenkoff and Mr. J. Y. Buchanan 
presided over Section 2B, which dealt with papers relating to 
physical geography, M, le Comte de Bizemont presented a 
paper by M. G. Lennier on the modifications of the coasts of 
Normandy, and Prince Roland Bonaparte gave an account of 
researches on the periodic variations in French glaciers. After 
these were discussed, papers on the decimal division of time and 
angles, on the centesimal division of the right angle, on standard 
time, and on a system of symbolic hour zones, were read by M. 
fe Dr. J. de Key Vailhade, M. Louis Fabry (presented by M. 
Jacques Lcotard), M. Bouthillier de Beaumont (presented by M. 
Je Comte de Bizemont), and Prof. d'italo Frassi, and a further 
discussion followed, 

Section C, presided over by M. le Colonel Bassat and Colonel 
dir Henty Thuillier, concerned itself with geodesy, and im- 
portant papers were read on the geodetic operations of the 
Indian Survey, by General J. T. Walker, C 1, F.RLS., late 


Surveyer-General of India; the desirability o: a geodetic con- | voyage in the sfelarctic to Victoria Land. 
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nection between the surveys of Russia and India, by Colonel 
T. 11. Moldich, C.B. (read by Colonel Sir John Ardagh); the 
general levelling of France, by M. Charles Lallemand, Directeur 
du Service du nivellement général; the rise and progress of 
cartography in the Colony of the Cape of Good Hope, by A. 
de Smidt, late Surveyer-General of that colony ; and on the 
geodetic survey ol South Africa, by Dr. David Gill, F.S., 
Astronomer-General for Cape of Good Hope (communicated by 
Mr. A. de Smidt). 

In the course of discussion the need of surveys of the Nile 
Valley in connection with the South African triangulation was 
emphasised. 

On Tuesday, July 30, the general meeting was chiefly occupied 
with reports, and the discussion of resolutions already referrer| 
to. Section B was devoted to oceanography, under the pre- 
sidency of Dr. John Murray. Mr. J. Y. Buchanan gave a 
retrospect of oceanography during the last twenty years, and read 
a paper, by the Prince of Monaco, on the work of the yacht 
Princess Alice. \ paper on ocean currents and the methods of 
their observation, by Captain \. S. Thomson, was Jaid on the 
table; and Prof. W. Libbey, of Princeton, gave an account of 
some valuable researches on the relations of the Gulf Stream and 
current. Prof. Libbey’s investigations have 
afforded some remarkable results bearing on the migrations of 
fish on the eastern seaboard of the United states, and they form 
an interesting contribution to the study of certain problems in 
marine zoology. .\ paper by Vrof. J. Thonlet, suggesting that 
geographical societies in towns situated near the coast should 
interest themselves in the oceanography of neighbouring seas, wax 
Jaid on the table. 

Section C, presided over by Prof. 11. Cordier and Prof. J. J. 
Kein, discussed geographical orthography and definitions, 
I'apers were read on the orthography of place-names by Mr. 
G. G. Chisholm: on geographical place-names in Europe and 
the Fast, by Dr. James Burgess; and on the transliteration and 
prenanciation of place-names, by Dr. Giuseppe Ricchieri. 

Popular interest in the Congress probably reached its highest 
point at the general meeting on Wednesday (July 31), when the 
proceedings related exclusively to .Africa and its development. 
Sir John Kirk read a paper on the suitability of tropical Africa 
for development by white races or under their superintendence. 
dealing with the possibilities of colonisation proper, the estab- 
lishment of European settlements in places permitting of tem- 
porary residence, and the means whereby the native races may 
themselves be taught to aid in the development of the country. 
Count von Pfeil jaid down the conditions of success in colonising 
tropical .\frica, which he said were chiefly a thorough knowledge 
of the character of the country it was proposed to colonise, of tro- 
pical hygiene, and of the art of making the native take an active 
share in the work. Mr. Silva White’s paper dealt with the problem 
from various points of view, the author concluding that tropical 
Africa is on the whole unsuitable for uropean colonisation, and 
that it is capable of only a limited degree of development as 
compared with other and still undeveloped regions of the world. 
Mr. IL. M. Stanley. Mr. FE. G. Ravenstein, M. Lionel Décle, 
and Slatin Pasha also presented communications to the meeting, 
and a discussion followed. General Chapman read a paper on 
the mapping of .\frica, and a proposal was referred to a com 
mittee whose report includes the resolution given above. A 
paper on a crestographic map of Africa was read by Mr. Silva 
White, and another by M. Victor de Ternant. on French Africa, 
was laid on the table. 

Only one of the sections met (Section C). The residents 
were Jr. aA. Gregoriey and Prof, Libbey. Oceanographical 
papers were communicated by Prof, Otto Pettersson and Mr. 11. 
N. Dickson, dealing with recent research in the North Sea. 
Prof, Pettersson submitted a scheme for an extension of the same 
work, and a committee was appointed to draw up the resolution 
afterwards adopted by the Congress. <A paper on limnology 
asa branch of geography was then read by Vrof. Forel, and 
after remarks by Vrof. Anuchin, Prof. Halbfass, Prof. Pench, 
Prof, Libbey, and M, de Krapotkine, Dr. 11. 18. Mill asked that 
his paper on Limnology in the British Tslands” be held as 
read. Sefor I’. A. Pezet gave an account of the counter-current 
‘421 Nifio”™” on the coast of Northern Peru. 

The general meeting of Thursday (August 1) opened with a 
return to the subject of Antaretic exploration, Mr. C. 1. 
Lorchgrevink, who had been unable to reach Londen in 
time for the meeting on Monday, read a paper on his 
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Kan read a paper on Western New Guinea, and future ex- 
sheration in .\ustralia was discussed by Wr. David Lindsay. 
-\ menwir on the Niger lakes, by M. Paul Vuillot, was laid on 
the table, and one on explorations in Madagasear, by M. E. F. 
Gastier, was communicated in abstract. In the absenee of M, 
Maistre, who was to have read a paper on the hydrographic 
system of the Shari and Logone, Sefer Don Torres Campos 
gave an accornt of the climatology of the Vortuguese and 
Spanish colonies on the west coast of .\trica. 

Section B=T'residents, M. Levasseur and Mr. Kavenstein 
teceived the following papers:—On the cunstruction of a 
terrestrial globe mn the scale of 1: 100.0c0. by Hrof. FE. Keclus: 
on the construction of globes. by Signor Césare Pomba : the 
life and yveographical works of Cassini de Thury, by M. 
Ludovic Drapeyron: an ethnographieal map of Europe. by 
Herr \. von Vaardt. 

Prof. de Lapparent, Dr. John Murray. and Vrol. Penck 
presided over Section C, where Prof, Valachy read a paper on 
the geographical element in evolution: Dr. E. Naumann, one 
on the findamental lines of Anatolia and Central Asia: Dr, 
S. Passarge. a third on laterite and red earth in \frica 
and India: and Mr. Henry G. Bryant, a fourth on the 
most northern Eskimos. The last paper deseribed observations 
made in North and South tireenland during the Veary Relief 
Expeditions. 

ton Friday (August 2) the President communicated a paper to 
the general meeting, by Baron A. 2. Nordenskiold, on ancient 
chants and ~aling directions. lrof. Wermann Wagner read a 
paper on the origin of the medieval Italian nauucal charts, 
which vave some interesting results as to the length of the 
medixval nactical mile. Mr. Vule Oldham dealt with the place 
cf medicval manuscript maps in the study of the history of 
yeographical discovery. and. in the course of remarks on this 
}aper, Mr. Batalha- Keis announced the discovery of an authentic 
nfteenth century portrait of Prince Henry the Navigator, at 
lashon, The Congress received a number of presentations, and 
dysewssed various proposals and resolutions. 

Section lie Presidents. Sefior Dun Torres Campos and M. le 
Vref. Levasseve dealt with speliology (or the science of caverns) 
ant} mountain structure. A paper on the method of investigat- 
ing caverns, by M. 1. .\. Martel, was read: M. F. Schrader 
described new instruments and methods used in surveying the 
Vyrenees: and Prof. Kein gave an account of observations in 
the Spanish Sierra Nevada. 

Dr. 1. Naumann occupied the chair in Section C, in which 
Prof. Mench read an important: paper on the morphology and 
terminology of land forms, and communications were received 
from Mr. Batalha-Keis on the definition of geography, and Vrof. 
Gerland on earthquake clservations. 

On Saturday only a general meeting was held. General 
Annenkoff read a paper on the importance of geography in con- 
vection with the present agricultural and eeonemical crisis, and 
the rest of the time was occupied with reselutions and reports. 
The Vresident dissolved the Congress in a short concluding 
ddress, and bid the foreign visitors a hearty farewell, 

After sith well-filled days the Congress wisely devoted most 
ef its evenings te recreation, Only two exceptions were made. 
Om Monday nyght Mrof. Libbey showed by the lantern a large 
number of photographs made in the nerth of Greenland ; and 
on Thursday Dr. th R. Mill gave a demonstration in the form 
¢fa lecture on the English lakes, 


THES BIITISAL NMG CATA S SOGLA TAGGIN. 
mp inty third annual meeting of the British Vedical Nssocia- 
tion, held an Landon last week, was the largest i the 
history af the A\sseetation, and one of the greatest assemblies of 
melded nem ever known. Twenty-two years ago the Vssociution 
beld its an alimcenng in Lendon, but whereas at that time the 
memblér hip wa only 1500, the number now exceeds 16,000, 
\darge nemberef foreign medical men were present at the meet- 
ing, among ther being Prof. Stokvis, Dr W. AW. Keen, Dr. 
\postadi, Vrof. Meoso. Dr. bracockel, Dr Farkas, Urof. Mozzi, Dr. 
Ottohinghi, Prof. Lazarewiteh, Vrof. von Ranke, Uref. Baginsky, 
Dr. Hermann Biggs, Fr, Ball, Dr. Kaster, Vrof. Gayet, Dr. Meyer, 
Vref. anas, Vret. Pwechs, Prof. Bowditch, Dr. 1. A. Nekam, Ure. 
Raumler, Mrof. Mortin, Dr (oshine, Crof. Cordes, Mrof. Uam- 
borgher, Mrof, Marineses, and Pref Ceikie Sir T. Russell 
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Reynolds therefore presided over an assembly international in its 
main aims, and representing an Association as remarkable in its 
growth as iCis high in its standing. It is only possible here to 
ea few extriets from some of the addresses and refer briefly to 
a partof the general work of the sections. or these reports we 
are indebted to the Aritésh Medical Journal, the organ of the 
Association. Sir T. Russell Reynolds took for the object of his 
address **the most striking fact of modern physiological, patho- 
logical, and therapeutical research, viz. the power of living things 
for both good and evil in the conservation of health and in the 
prevention or cure of disease.” In the course of his remarks he 
suid :— ** The most important fact with regard to recent micro- 
iological research is the gradually-ineveasing appreciation of the 
fact that these lower forms of life exert, not necessarily mis- 
chievous, but, indeed. benignant influences on the human body. 
and that although the mode of their operation is not fully ex- 
plained they take part in’ healthy processes, assisting normal 
functions, nay, indeed, if would seem sometimes producing them 
and warding off the malign effects of other influences to which we 
are habitually exposed. “These bodies, to which we are indebted 
for this aid, operate partly by their chemie action and partly by 
what we must call a vital process. and by their cultivation out- 
side the human body and their modification by passing through 
other organisms, can be made to exert a malign or a beneticial 
agency on man, It seems even in the range of possibility that 
at some time not very distant some other than * the ancient 
mariner’ may apply to them the far-reaching words of Coleridge, 
and exclaim 


© happy fiving things ! no tor sue 
Their heauty might declare 5 
. * « . 


Sure my kind saint took pity on me 
And U blessed them unaware. 


“The third great revelation of the last: twenty years is the 
wondertul protective and curative power of these living products. 
This, in a very wide sense, is not new. Of all the most pow cifual 
agents of destruction, the most violent have been derived from 
‘living © things: they are to be found in the animal and vegetable 
worlds, nat in the mineral. In their most terrible malignity 
such as in snake-bite. glinders, or hydrophobia these need no 
human skill for their development: they are prepared im the 
laboratory of nature. and. alas! are only too ready to our hand, 
Next to these come the poisons of stinging things, andl, after 
them, the more Slowly operting and less deadly animal inlec- 
lions; seme with indeed beneficial influence. as * vaceinia’: 
others with local effeets on the skin, but not often great 
disturbance of the peneral health. 

“ The vegetable kingdom can produce potent poisons, such as 
belladonna berries, aconite rent and leaves. poppy Juice, and the 
ignatinn beans but in order to render these more deadly the 
hand of man has to come in and prepare nicotine, strychnine, 
morphine, and the dike: just as it may produce, from: the 
mineral or quasi-mineral world, sneh potent agents as hydroe 
cyanic acid, concentrated acids, and oather dealers af 
destruction, 

“The interest in these facts Ties in the modern mode for their 
utilisation. “The great potency of living products has led to very 
fanciful notions in therapenties ; and there have been those who, 
to cure diseases of organs, have given portions of the same bn 
healthy organs of annals or ef man er other animals. \gai 


drugs, and that the diseased organs of man might cfleet a cure of 
those supposed to be afflicted in like manner, 

‘* Curtous as some of these details are, they are of real inte 
tous only as they lead up, Chrough inoculation for small-pox, 19 
our own Edward Jenner's discovery of vaccinadon, and them 
through the researches af Pasteur, Lister. and Brown-Séquard, to 
our present state and plane of knowledge. It would seem ne 
that there is scarecly any limit to what may be expected in th 
cure or prevention of disease; and the inmost: striking of 4 
phenomena is, to my mind, the probability of rendering an 
animal immune by the intreduetion inte its organism of a healthy 
constituent ef the body of another. “his, if fully: confirmed, W1 
be the greatest veritable triumph of therapeatic and preventive 
medicine, instituted and guided by extended ingniry into com 
parative anatomy, physiology, and pathology, \s in the human 
race or species there exist, as is well known, what may be terme 
‘idiosynerasies” by which is simply meant that as a matter © 
fact some people, and some people's families, escape epidemir 
diseases, whereas they are especially prone to take athers ly 
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which they may be exposed —so in the great economy of Nature 
certain groups of animals have been shown to exhibit no capacity 
for * taking,’ or for even heing ‘inoculated’ with the poisons to 
which others are exposed, and from which they suffer, and that 
severely. It would scem, therefore, that use may be made of 
these animals, more or less naturally immune from certain 
maladies, and that their immunity may be partially conferred on 
man. 

“ (quite recently a communication of the greatest importance 
has been made on the rendering of animals immune against 
the venom of the cobra and other snakes, and on the antidotal 
properties of blood serum of immunised animals. ‘This subject 
has occupied attention during the last six years, and we must 
all look forward with expectancy and hope 10 the possible 
and probable diminution of a great national and imperial 
calamity. 

© Phe outcome of what | have been saying is this: that 
the scattered fragments of Knowledge and ‘guesses at truth © of 
many years have been gathered into a focus during the past 
twenty-five years; that the vegetable life, extracting from the 
mineral workt the materials it needs for growth and production 
of powerful agencies for good in the form of food and medicines, 
and for evil in the form of poisons, has given itself up to the 
growth of animal life, with its much more complex organs, and 
for cure of ills once thonght beyond the reach of human aid ; 
but that, thanks to man’s scientific ardour and industry, it has 
again shown itself to be our servant, onr helper, and our 
protector. 

© These are not dreams of the study, they are facts of the 
laboratory and of daily life; and in using that word ‘life’ 
again, | must endeavour to emphasise still more forcibly upon 
you my urgent belief that it is to living agencies and their 
employment that we must look for help in the care of infancy, 
the conduct of education—moral, mental, and physical—the 
training up of character as well as of limbs: that it is the 
enidance of living functions, in the choice of living occupations, 
be they cither of hard work or of amusement. It is to these we 
must appeal if we would see the mens sana in corpore sano: 
and then it will be to these that we may confidently Took for 
help when the inroads of age or of disease are at hand, often 
to cure us of our trouble: or, if not, to give us rest and peacc. 

“It would be absurd in me, now and here, to attempt to say 
in what this potency of life exists. Mo is enough for us to 
lecupnise its existence. rejoice in its marvellous energy, anc 
anticipate sll more from our investigations of its modes of 
action, but 1 cannot help feeling that, hawever far we go in our 
research into the arcana of nature, one of our ablest nenro- 
logists, who has gone very far, is right when he says: ‘Search 
while you may with eyes, however aided and however eacnest, 
that which we call ‘life,’ eludes our search and resists our 
efforts. We must be content with what knowledge we can 
gain, secure or insecure, and while using it as best we may, 
should realise in all humility how much there is we cannot 
know, an] yet we cannot doubt.” 

An address in medicine was delivered by Sir William Broad- 
bent, who traced the growth of the art and science of meclicine. 
Tle pointed out that of the infancy of medicine properly speaking 
nothing is known. 

Individual acts of healing are related in the Old Testament, 
and the treatment of wounds is described by Ilomer; the 
Chinese from remote antiquity had a system of medicine, and 
medicine has a place in the Medas; but in the works of 
Hippocrates, who was born about 460 8.c., the earliest: medical 
literature which has been handed down, the theory and_ practice 
of the art of healing is shown in a considerably advanced stage 
of development. 
was sketched by Sir W. Broadbent in an admirable address, and 
the great advances made during the present century in the many 
departinents of his subject were touched upon. In one of the 
sections, the eacellenee and defects of modern therapeutics 
Were passed in review as follows :— 

“We have still to ask, What is the bearing of all these ad- 
vances of knowledge on therapeutics, which. after all, is the 
object of our lives? 

““Unul the fast few years it has not been easy to answer this 
question by instances of any very eatensive applications of 
physiology to the treatment of disease, and morbid anatomy was 
al one time a stmmbling-block in the way of therapeutic effort. 
The pathologist, pointing to an excavated lung or cirrhosed 
liver, would ask the physician what he could expect to do with 
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But that stage has passed away, 
and ] will not mock your intelligence by other illustrations be- 
yond those just given of therapeutic applications of physiological 
and pathological knowledge, or by arguing that all knowledge of 
normal processes aids in the comprehension of morbid processes, 
and that we are in a better position to combat disease when we 
thoroughly understand its causation and initiation, and follow 
mentally its development, course, and tendencies. 

‘Given the faculty of observation, the insight which pene- 
trates the meaning of the phenomena, the analytical and syn- 
thetical powers by which a diagnosis is constructed, the ready 
adaptation of means to a well-defined end, and the firmness of 
character required to deal with the frailties of human nature, and 
the best physiologist will make the best pathologist and the best 
pathologist the best physician. 

“ As regards the remedies at our command, they are anly too 
numerous. Recourse to a great variety of drugs is fatal to exact 
knowledge of their ¢tiects and to precision in their use, but new 
ones are added every day for the benefit chiefly of those who do 
not knew how to employ the old ones. “Chere have. however, 
Leen recent acquisitions of extreme value, heavily discounted, 
unfortunately. in the case of some by the mischief done throngh 
their indiscriminate use: the antiseptic group, the chloral sul- 
phonal group, the salicylates and salicine, the phenacetins and 
antipyrin class, ¢oca and cocaine, What makes some of these, 
moreover, far more important and interesting is the fact that 
their physiological action has been inferred from their chemical 
consutution, 

“CAN fact which brings practical therapeutics into near relation 
with physiology and pathology is that the active principles of all 
drugs are isolated, their chemical composition is ascertained, and 
their physiological action investigated. © Pharmacology, in eflect, 
has become a branch of experimental physiology, and the imme- 
diate effect of remedies is known with a completeness and accu- 
racy heretofore undreamt of. All this is working towards a 
more mtelligent employment of drugs, and leads towards the 
goal of all the efforts to bring therapeutics within the circle of the 
sciences, This goal is that we should know not only the effects 
of remedies, but how these effects are produced. This is in the 
last resort a question of chemistry. .\s [I have said before, all 
vital actions are attended with molecular or chemical changes + 
are, from one point of view, chemical action, and come under 
the Jaws of the correlation of force and conservation of energy $ 
so, therefore, are the physiological and therapeutical action of 
drugs, and obviously the key to the latter is to be found in the 
chemistry of vital processes, Therapeutics, to become scientilic, 
is only waiting for answers to the questions which she puts to 
chemistry. Why are sodium salts so much more abundant than 
potissium salts in the blood, and why are the former almost con- 
fined to the liquor sanguinis, and the latter to the corpnacles 2? We 
must assume that albuminoid proteids have an athnity for sodiuny, 
and the globulins for potassium. With the answer to this is 
bound up the secret of the necessity of sodinm, potassinm, and 
calemm salts to anabolic and catabolic operations, in which they 
take no traceable part, and of the presence of iron in the blood 
corpuscles, 

“Why, again, in the case of substances apparently so similar 
as potassium and sodium salts will the former, if injected into a 
vein, even in sinall quantity, paralyse the heart and destroy life, 
while we see pints of normal saline solution thrown into the 
circulation with none but good results? Tow does prussic acid 
—the simplest in composition and constitution of all organic 
substanees — prove fatal with such fearful promptitude by its pre- 
sence in infinitesimal proportion in the blood? ]low again does 
morphine suspend the activity of the nerve centres? Chemists 
must admit that the poisonous etteets of prussic acid and mor- 
phine can only be duc to some molecular change im these sub- 
stances; they hnow that if the deadly cyanoyen is so tied up that 
its component atoms cannot tly apart it is innocuous, and that a 
very slight change in the chemical constitution of the morphine 
molecule entirely alters its cflect + i is an almost irresistible in- 
ference from the doctrine of conservation of energy that the 
change in the molecule, say of the morphine, must be equal and 
oppesite to the molecular change in the nerve cells which it 
arrests. It seems to me, therefore, that we have in the chemical 
consti(ation of the morphine molecule a clue to the character of 
the chemical change by which nerve action takes place and to 
the quantivalence of nerve energy. : 

‘* What then is our position to-day in respeet of the three points 
which we have been following the recognition of disvase, the 
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newledee vf remedies, ond the Wdeas which govern the emple 
mei tof remedies in the treatment of disease ? 

“ The basis of thenipeuties is diagnosis, the grasp of the actual 

madition underlying the symptoms or phenomena, and the 
greater cur command of powerlul remedies and the more pwecise 
aur Wowledge of their ettects and of the mode in which these 
efects are produced. the more important does accuracy in diag- 
Vosis Leceme. 

AN diggnosis, to be real. implies not orly the recognition of 
the disease which may be present and an accurate appreciation 
ef the morbid changes which may have taken place in various 
organs. Ttembraces a hnowledue of the nature and intensity 
of the pethological processes which have been and are in opera- 
ton, aml atthe causes which sect them going, and also of the 
rests tewhech they tend. further element, moreover, enters 
inte the consider tion ; an estimate, hy the aspect of the patient, 
by we pulse and temperature, and by other subjective and ob- 
fective mndigations, of the impression made on the system. and of 
the resistor ce which it is capable ofto the lethal tendencies of the 
disewse. 

“ Near by year we see improvement in this respect: not only 
that hespital physicninsand teachers endeas our to carry diagnosis 
tea greater pitch of accuracy and a higher point of rehnement 
than ever before, but that the entire body of medical men are 
trained by improved cdueation and systematic clinical teaching 
te] preciate and te practise careful diagnosis in their daily work. 

* Ditgnosis. we may say, has reached an extraordinary degree 
of advancement. There are. no doubt, still new fields to 
conquer. bur in the recognition of diseases, local and general, 
there is net much which seriously concerns the haman race 
Wheeh remams to be done. Vhe same degree of knowledge, 
heavever, does not extend to morbid processes. Our compre: 
henson of he sien/fcance and essential character of inflam- 
platen is by no means complete and satinfactory. The part 
whieh fever plays and the place which it holds among the 
phen rena ct disease is har from being fully understood. It 
eanhet hdve been imtended by nature for the destruction of 
the subjeet, aml we can see distinctly that in: same cases it 
tars part ef the defensive operations; possibly, indeed. its 
general tendet) y is defensive, by promoting the production 
nf Phageeytes. or possibly a certain clevation of the tem- 
periture nis he fatal to ofaleticent organisms which have taken 
possession ef the bload or tissues. We are not certain, indeed, 
whether in pyrexia the heat-producing oxidation in the structures 
receives its stimulus from, cr takes place at the bidding of, 
the nervous centres, er. on the other init is due te enfechle- 
met of the res raint which they normally exercise over it, or 
whether it defies contreal by the thermo-taxic nervous centres.” 

An in swegery was delivered by Mr. Jonathan 
Harchinser. Pave a brict retrespect of the surgery of the 
past. interspersed with a few comments asto what may be hoped 
tor tee feterc. 

Vrot, S hater Gelivercd an address in’ Physiolowy. taking for 
his sulgewe s* tivermul Seeretions.” Miter describing various 
glanes etd secretions and thete method of interaction, he said : 


weld ress 
wl 


IM venen | resulls to which we dre led potnt very strongly in 
fiver at the woven that internal sceretions are yielded bath by 
the Oeetless plaids and by whit are usually Known as the true 


tof lawads, and at ws obviews that such internal secretions 
Tay De ot ne less importance than the better-recognised functions 
Hthe e terval secreting ghinds.  “Uhat a fiilure of one or other 


ef tse fvermal seercnions has to be detinitely reckoned with 
fy tae phyetean there camebe ne doubt whatever, while at the 
ue tue the therapeutist will be able to avail himself of the 


’ mioipdes which the ifternally secret: organs attard, wid 


Tenses Ga use ther extracts in place of the hitherte more 
Semoleyed veyetable medicaments, 
eer et the dittarent seetiaws covercd a wide range, and 
oT] elete® pmtrely te medical practice. TC will be 
t er ore, for us te indiede hy the following: senuniry 
' t peoeret a few of the mere inypertant papers 
‘ reeated inthe Avite hd Metnal Journal. 
SECtON OD ME bOINE. 
lee l Pt, Ver Pavy. pened the procccdings im this 
See tlre weowlieh he described tle prowess ain 
1a oe ' dee ery of the castal relitionsbap existing 
hetwrern Gr ce nmr end cota diseases. enlarging upon 
the lees ctroet Ub Wr ted We Lupen the question at treat 
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ment. and upon the control that could be exercised upon the 
spread of infectious diseases. He briefly touched upon the serum 
treatment of diphtheria. Dr. Sidney Martin then introduced 
the discussion on diphtheria and ity treatment: by the antitoxin, 
Dr. Martin commenced hy stating that there had always been 
two schools of therapeutists with regard to the treatment of 
diphtheria, the ene trying to discover some local application 
which would loosen or remove membrane in the throat, and the 
other to provide a remedy that would act upon the general 
symptoms of the disease. The want of success in the past made 
it essential, in his opinion, to cxamine most carefully into any 
new method of treatment sugvested, and to submit it toa most 
rigid scientific inquiry before accepting it, ‘The antitexin treat: 
ment, he stated, had been studied with the greatest care, and 
ity recommendation was based upon the results of a consideta- 
tion of the pathology of the disease. 

Prof. von Kanke (Munich) stated that whilst in 1892 he had in 
his hospitala mortality of 56°2 per cent., in 1893 of 46 per cent., 
and in 1894 up to September 24. when he had commenced the 
semm treatment. one of 57 per cent., sinee that time his death- 
rate had been reduced to 17°7 percent. He further considered 
that not only was the reduced death-rate due to the injection of 
antitoxin, but that the course of the disease was favourably 
influenced in the most striking manner. Prof. Baginsky, of the 
Empress Frederick Hospital, Berlin, though not speaking with 
the high enthusiasm of Dr. Kanke, yet gave equally startling 
figures, stating that whilst the mortality in the four years previous 
to tS95 had been on the average gt per cent. under the old 
system of treatment, during the Fre year, under the serum treat- 
ment, it had been reduced to 15° percent, Dr. Sims Woodhead 
spoke briefly upon the importance of using large doses of serum, 
and concluded by quoting some Varis stalistics which were 
highly favourable. Dr. Llermann Biggs (New York) then gave 
a mostinteresting account of the immunising effect of the serum, 
quoting figures to show that in almost all cases the immunising 
power of the serum extends to a period of thirty days. Ile 
further stated that out of Soo healthy children who “had reecived 
injections, he had not seen a single case in which any harm had 
resulted from the treatment. 


SECTION Ot SURGREV, 


Sir William MacCormac, President of the Section of Surg 
took for the subject of his address * Some Uoints of Interest 
Connection with the Surgery of War.” Ue came to the following: 
conclusion : 

“dt would appear probable that in a future war many of the 
wounds produced by the new projectile will be surgically less 
severe, and prove amenable to effective surgical treatment, 
Hrobably ale the number of severe injuries will be very grea 
when we consider the cnormous range of the new weapen and 
the penetrating power of the projectile. which enables it ty 
traverse the bodies of two or three individuals in line, including 
hones, and to intlict serious cr fatal wounds at a distanee 
3000 or 4000 yards, [tis impossible to say what the propertiz 
between these two is likely to be. At near ranges the explosive 
elfgets willbe much the same as betore: but at long range 4 
narrow bullet track, the small external wounds, which oftet 
approach the subcutaneous in character, and the moderate dé 
gree of conmminution and fissuring of the bone will he surgical 
adwantapeous, These will form the bulk of the guoshot injured 
of the future, for it would scem impossible with magazine quick 
tinny rifles ta maintain a contest at close quarters without spe 
mutual annihilatten. 

“We may take it for granted that the number of wounded 
sropertion tothe numbers engaged and actually under fire, © 
we greater than before, The supply of ammunition will 
larger, the facility for its discharge greater, and smokeless pow 
will increase accuracy of aim, 

“TP think we are justified in believing, although there ts h 
authority fora contrey opinion, that the next great war will 
more destructive to human dite, * bloodier,” in fiet, Chan any © 
its predecessors; and that (he nuntber of injuries, and in wan 
cases the severity of the injury, will be largely inerensed. 1 
Sery amauny eases will temain less severe in character, 1 
capable of successial) treatment, and less Hkely to cntail tut 
disablement, while maproved sanitation and antiseptic metho 
will enormously inerease the proportion of recov cries, 

“This the unceasing cttuct of modern surgery to pres ide antl 
seplic protection in an clective form in time of wir: and Tomy 


Ie permitted te recall that the medica! organisation danng oft 
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last war in Egypt was so complete in this respect that not a 
single case of infective wound disease occurred during the whole 
campaign. 

* Asa temporary dressing, some form of antiseptic occlusion 
will prove most generally applicable. Vhe small wounds of 
emtrance and exit render this plan compiratively easy of appli- 
cation, and the chances of septic infection will be diminished by 
the less frequent necessity for probing or searching for a lodged 
projectile, and, indeed, the ascertained presence of the bullet is 
no sufficient indication fer se to atlempt its removal. The cye, 
miher than the hand, is the best thing to employ at a first dress- 
ine station, as lischer has well said. 

*“Tfonly asepticity can be ensured and this is the great difficulty 

we may expect a large measure of success to follow the treat- 
ment of wounds of the soft parts, many forms of fracture 
notably also wounds of the joints, and very especially wounds of 
the lung.” 


SECTION OF PUBLIC MEDICINE, 


Vhe proceedings ip this Section were opened by Mr. Ernest 
Hart. whe delivered an address on ‘Public Iealth Legislation 
andthe Needs of India.” Mr. [art strongly criticised the whole 
system of the sanitary service and the medical service of India, 
and held that it needs to be overhauled and reconstituted. 

* What is urgently needed,” he said, ‘is a Royal Commission 
or strong Departmental Committee to inquire into the whole 
matter, and to institute a radical change. For at present India is 
decimated by preventable diseases ; the health of our troops is 
ruined by the sante causes. With us hes the reproach of nursing 
and fostering cholera in what is called its endemic home—a 
purely ignorant and silly phrase. Until some great change is 
made in the whole system of the present administration, the great 
sanitary needs of India will never be met.” 

AND THERAPEUTICS, 


SECTION OF PITARMACOLOGY 


In this Section, under the presidency of Sir William: Roberts, 
there was a discussion on Sero-Therapeutics, embracing the 
appheation of serum treatment, not only to the acute infective 
dhsorders, but also to the cure of bites from venomous serpents. 
In his introductory remarks the President drew attention to a 
hitherto much neglected alkaloid of opium, generally known as 
‘narcotine, but more properly termed ‘‘anarcotine,” from the 
complete absence of narcotic properties. A large amount of 
evidence was availalle which seemed to show that this alkaloid 
has very valuable antiperiodic powers, which, should further 
investigation corroborate, will render it a valuable remedy in 
certain cases of malaria in which quinine entirely fails. The 
discussion on Sero-therapeutics was opened by Dr. Klein in a 
paper on the nature of Antitoxin, Tle drew attention particularly 
tothe differences in action between a protective serum obtained 
from animals immunised by injections of filtered diphtheria toxin, 
and by those treated with living cultures of the diphtheria 
bacillus. Je had found that while the first had an extremely 
high neutralising power on the chemical poison separated from 
the bacilli, it had not nearly so marked an immunising power. 
(m the other hand, an antitoxin prepared with the aid of 
living cultures, while it was Tess active than the other in 
neutralising toxins, was far more efficacious as an immunising 
agent. Ile also gave brief hints on the advantage of using -a 
Jried serum in place of the usual liquid form, and stated that 
the use of the former was far Jess likely to be followed by the 
appearance of rashes and other complications. 


OTHER SECTIONS, 


Dr. Mickle, President of the Section of l’sychology, delivered 
an address on the abnormalities occurring in the form and 
arrangement of brain convelutions. The Section of Physiology 
was opened by Dr. Ferrier with an address on the relations of 
physiology and medicine, In the Section of Anatomy and 
Mistology, Mr. Henry Morris, in his presidential address, gave 
a brief history of the rise of artistic illustration in its relation to 
anatomical teaching. 

The presidential address in the Seedon of Pathology and 
Bacteriology was delivered by Dr. Samuel Wilks, FLR.S. To 
the course of his remarks he drew attention to the fact that every 
pathological process is accompanied by a corresponding repara- 
live process. and Jamented that sufficient regard had not been 

paid tothe distinction between these constructive and destructive 
eee To study these for the sake of discovering the several 
influences exerted in the production of each is of great practical 
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import; and a consideration of them also shows that pathology 
is governed by the same Jaws as those which exist in every other 
department of nature, and therefore must take its place on an 
equivalent footing with the other sciences. 

Mr, It. Power, the President of the Section of Ophthalmology, 
remarked on the work that had been done by the founders ot 
ophthalmology in the past, and the gradual formation of a 
scientific branch of medicine, of which the methods of diagnosis 
and treatment were fortunate in being founded on pure science. 
Owing to its intimate relations with the other branches of 
medicme and surgery there was no danger of its separating from 
the parent stem and becoming barren; at the same time he 
advocated a sounder education in the sciences on which oph- 
thalmology was established. such as mathematics and physics, 
being required of all candidates for ophthalmic posts in 
hospitals. 

BACTERIOLOGICAL E-NIBITS. 

A collection of exhibits brought together to illustrate points 
of general pathological interest was on view during the meeting. 
Bacteriological exhibits made up one of the departments of the 
temporary museum thus formed, Dr. Cautley exhibited cultures 
and coverglass preparations of an organism found in seven out 
of eight cases of the affection usually termed influenza cold. It 
was of special interest and importance/as showing, first, that the 
disease in question is microbial) in origin, thus explaining the 
frequency with which such colds affect all the members ofa 
household ; secondly, that it possesses a certain relationship to 
epidemic influenza. The biological characteristics indicated 
that the organism is allied to the organism of epidemic influenza. 
Morphologically the organism presented a further point of in- 
terest, many club-shaped forms, similar to those of the diphtheria 
bacillus, appearing in the specimens. Some excellent photo- 
graphs of we Re accompanied the exhibit, and were 
taken by Mr. Ff. Bousfeld. 

Vhe Lote from the laboratories of the Conjoint Board 
of the Royal College of Physicians, London, and of the Royal 
College of Surgeons, England, were permanently fixed by formic 
aldehyde. This substance arrests the growth almost at once, 
and after the lapse of two or three days kills the bacilli. Various 
organisms in eulture Wlustrated this method, and showed its 
applicalility to museum and other specimens, 

Drs. Mackadyen and Iewlett exhibited from the Baccerio- 
logical Department of the Dritish Institute of Preventive 
Medicine a complete series of cultures of the most important 
micro-organisms, and Mr. Joseph Lunt exhibited living cultures 
of various water organisms isolated from drinking water, sewage, 
air, &c., together with some interesting instances of enzymes 
filtered from both cultures of various organisms, possessing lique- 
fying and other properties similar to those possessed by the 
parent organisins, 

Dr. Klein showed a large number of photographic lantern 
slides representing nearly all known pathogenic bacteria. and, 
amongst others, duplicates of Mr. Boustield’s work for the in- 
fuenza and cholera reports, the latter especially showing vibrios 
with their flagella with wonderful clearness. 


NOVI NMOT A ei SOLE BEAU CSIEAI EN IB. 


]<OUR short papers on Iuxley appear in the /ortadyhe/y 

Review, The llon. G. C. Brodrick, Warden of Merton 
College, Oxford, records some personal reminiscences of the 
man whose loss is so keenly felt. PC appears that about thirty- 
seven years age, when a Linacre Professorship of Physiology, 
coupled with Human and Comparative \natomy, was founded, 
Huxley meditated becoming a candidate for the chair, Before the 
election took place, however, he made up his mind not to seek 
the offiee, whieh was awarded to the Jate Prof. Kolleston. The 
reason he assigned was that his opinions were too [ite in 
harmony with those prevalent at Oxford. This opinion he 
again gaye, but with diminished emphasis. when he was asked, 
twenty years Tater, to accept the chair, upon the death of Prof. 
Rolleston. Tis work for the advancement of anthropology forms 
the subject of a note by Prof. b. 3. Tylor, ** Close upon the 
end of his life,” says Prof, Vylor, Bite did his best te-pro- 
mote the scheme to make anthropology at Oxford an examination 
subject for an Honours degree in Natural Science. — Writing to 
me, he said, ** 1f 1] know anything about the matter, anthro- 
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pology is geed as knowledge, and good as discipline.” But 
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Convecati mthought he did not, ‘know anything about theimatter.” | 


and threw out the proposed statute.” Llaxley’s career as biologist 
is sketched hy ‘* \ Student of Science.” The following is worth 
queting from that contribution. ** It was characteristic of the 
Professers general mental attitude that mere novelty never 
affrighted him. When Kams.y propounded his theory of the 
excavation of lake basins by glacial action, Munley supported it, 
even against the opposition of Lyell and Faleoner, Suppose 
St. Vanl’s Cathedral removed from its present site to any part of 
the North Sea, the English Channel, or the Irish Sea, and the 
whole dome would be clear out of water.  T'lace it, 
en the ether hand. on the Now of Loch Lomond, and 
the largest ship in the British Navy might float safely over 
the golden ball, for the Lech has a maaximum depth of 
630 feet. Sir Andrew Kamasay’s theory explains a striking fact 
like this. and aftords undoubtedly a rational explanation of many 
similar phenumena.” The fourth of the papers treats of Tlusxley 
ay philosopher, and is by Mr. W. 1. Courtney, the editor of the 
fortnishtiy, Under the tithe ** The Spectroscope in Kecent 
Chemistry,” Mr. R.A. Gregory contributes to the same review 
a brief history of the discovery of argon and helium, and dis- 
cusses the many interesting points raised by the advent of (hose 
two new terrestrial elements, especially with reference to their 
spectra. Tt is worthy of contemplation that, so far as instru- 
mental possibilities go, both argon and helium could have 
been discovered speetroscopieally many years age, and Lord 
Kayleigh would have leen saved his years of tantalising ex- 
perimentation, And yet there are seme who think that the 
spectroscope will not help much more in the extension of natural 
knowledge ! 

The evolution of the oratar and poet, actor and drumatist, is 
traced by Mr. Ilerhert Spencer in his fourth paper on ** Pro- 
fessional Institutions,” whieh appears in the Cortemporary. 
First in his story of development comes the orator, whe pro- 
claimed the great deeds of a victorious chief during the triumphal 
reception; then was evolved, through natural selection, the 
poet, whe, with picturesque phrases and figures of speech, gave 
rhythm ty the laudatory speeches. (Gradually the erator or poet 
joined with his speeches mimetic representations of the achieve- 
ments of the living or the apotheosised ruler, or else they were 
simultaneously given by some other celebrant. So the actor 


was produced, and as more complex incidents came to be illus- 


trated by speech and action, it was necessary for one to arrange 
the parts to be played, and thus the dramatist was developed. 
In support of thisvery natural sequence, Mr. Spencer adduces a 
variety of evidence supplied by uncivilised raees and by early 
civilised races. Another paper in the Cowfemporary consists of 
extracts from Mr. b. \. Mitzgerald’s journal of his ascents of 
virgin peaks inthe New Zealand Alps. Vive new peaks were 
ascended, namely, Sealy, Silberhorn, Tasman, Haidinger, and 
Sefon, the Matterhorn of the range. Ie alsa discovered a 
jatss which has received his name, and across which the range 
hes now been traversed to the west coast. Several attempts had 
previously Leen made to find such a route, but unsuccessfully. 
Mr. dategerald’s paper will therefore not only be read with in- 
terest by lovers of Alpine adventure, but will also be valued by 
the geographer. 

The story of Antaretie exploration is told in) Jaen rllan's 
Jyoti and the movement for farther researches in those higher 
omthern lativides is given support. Tt will be remembered that 
‘he ettorts made by the Royal Geographical Society, in ¢onnec- 
tras with a committee of the Koyal Seeiety, to induce the 
Government to ft out an expedition for exploring in the Antaretic 
Ceern, were not successful. Notwithstanding this, the writer of 


heorty le expresses the general opinion when he says: ft When 
ti adertakeo at all it is desirable that the next Antiretic ex- 
in hould bea national one, Urivate enterprise. which 
hot plendiedly active of late in the way of Arctic discovery, 
wil ucely be equal te all the demands of extensive and 
thor gh \etéretic exploration.” 

\ a ny wetice mast suttice for the remaining articles of 
Poe or le eotitte interest in the magazines and reviews 
rem ve \ brief ketch of the characteristics of Sonya Koval- 
evshy wegaven in the Ceatary, and one of the concluding sen- 
tawes read “Notwithstanding ier solid contributions to 
pe lied mathersine he ongimated nothing; she merely de- 


veloped the ideas of her teachers.” \ aumber of elementary 
fact) with reference to the trans OTUINE POWwer o€ water and the 
dept of Wehvett, are Hated by Mi. W. TL Wheeler in Leng: 
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mans Magazine. The .Vatrona? contains an article, by 
Mr, J. 2... Macdonald, on fruit-farming in California, which 
is worth the attention of agiiculturis In the Quarterly 
Review, roses and rose cultivation are surveyed, theugh 
more from an historical than a scientific point of view. 
An Edinburgh Reviewer discusses organic variation and 
animal coloration, basing his remarks upon Mr. Bateson’s 
** Materials for the Study of Variation” and Mr. F. EL Bed- 
dard’s ** Animal Coloration.” In Good HH ords we find an illus- 
trated article hy Dr. Bowdler Sharpe, on curious nests of birds, 
aad a paper on the Earl of Rosse and his great telescope, by Sir 
Robert Ball. Chambers’s Journal contains, among other in- 
structive articles, one on the U.S, North Atlantic Pilot Chart, 
and another an ** Taka Joli,” a new substitute for yeast. 
Finally we have to acknowledge the receipt of Scrtéucr’s Maga- 
cone, the Sunday Magazine, and the /fumanrtartan. 


Ss. 


PHOTOMETRIC STANDARDS, 


“TUE following Report of the Committee appointed by the 

Board of Trade, in December 1S9t, ‘to inquire into and 
report to them upon the subject of the standards to be used for 
testing the illuminating power of coal gas,” has just been published 
asa Parliamentary paper. 


“+ (4) It was intimated to us, by a letrer from the Secretary to: 
the Board, that the method at present in use for measuring the 
illuminative value of coal gas has heen objected to, alike by the 
Metropolitan Gas Referees and the London County Council, as 
being ef an unsatisfactory nature: that the Vondon Gas 
Companies are alive to the defects in the present system; and 
that legislation is admittedly necessary for the purpose of sub- 
stituting a more trustworthy standard for that now in existence = 
but that, in view of the difference in opinion as to what the sub- 
stituted standard should be, the President of the Board deemed 
it advisable that, before his support was given to any legislation, 
the whole question should he considered by a Committee that 
would command the confidence of the various interests atlected. 

*©(2) The method at present in use for measuring the ilumina- 
tive value of coal gas consists in comparing the light of the gas, 
when burning from a particular burner at a specified rate. with 
the light of a sperm candle burning also at a specified rate, 
which Jast is taken as a standard, We have satisfied ourselves. 
from considerations set forth in the Appendis to this Report, 
that the flame of a sperm candle does not furnish a sitis~ 
factory standard, by reason of the amount of light which it 
affords varying over a wide range, under conditions as to the 
manufacture of the candle, as te its mode of use, and as to 
adventitious circumstances attending its use, which, as a whole, — 
it is nat possible to regulate and define, 

*©¢3) Though recognising, however, that the sperm candle 
flame does not furnish a sauisfactory standard, we nevertheles 
consider it advisable that, in official documents and reports, the 
quantity of light yielded by coal gas lurned under specified con= 
ditions should continue to be expressed as heretofore, in terms of 
candle-light, the actual comparison, however, being made 
hetween the gas-light: and some well-defined and constant light 
ascertained to be equal in quantity to, ora definite multiple 
the average light given by the standard sperm candle. 

“°(4) We have further come to the conclusion that, in the pre 
sent state of expericnee and knowledge, the source af the lig 
to be used as a standard by gas-testers generally must be pr 
duced by the process of comlarstion, and he in the nature of a 
flaine. 

(5) We find that the one-candle-light flame proposed by M 
A. Vernon Tarcourt as giving a standard light, and common 
hnown as the *Tlarcourt pentane air-gas flame,” when us 
under the conditions defined, docs constitute avery es 
standard, capable of being: reproduced at any (ine without 
variation of iluminative value. 

“(6) We have satisfied ourselves that the light give 
hy Mr. Harcemt’s abovesnentioncd pentane air-gas fume @ 
defined, in respect to the conditions of its production, in the 
Appendix, is a tine representative of the average 1 ht 
furnished by the sperm candle flame constitating the present 
standard. Sinee 1879, when the pentane atr-gas flame was f 
introduced, many series of experiments have been made 
difterent observers, in which the light of the proposed st: ndard 
has teen compared with the light of the standard sperm: candle 
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flame, with the result that In these series of experiments in 
which the height of the pentane air-gas flame was adjusted 
strictly according to the directions given in the .\ppendix, the 
light afforded by this fame was found to agree exactly with the 
mean result afforded by the standard candle flame. In other 
series of experiments, indeed, in which a slight variation was 
made in the mode of adjusting the height of the pentane air-gas 
flame, some discrepancies in the direct results furnished by the 
comparison of its light with that of the standard candle flame 
were observed ; but in these several series of experiments also, 
when the necessary correction, called for by the difference in 
the mode of adjustment resorted to, was made, the light of the 
pentane air-gas flame was found to accord closely with the mean 
result afforded by the standard candle flame. 

**(7) Inasmuch, however, as there is a practical advantage in 
comparing directly the light of such a coal-gas flame as is usually 
tested (being, that is, of about a sixteen-candle-light value), with 
a light approximating somewhat in value thereto, we have further 
submitted to careful examination the flame of the ten-candle- 
light pentane argand proposed as a standard by Mr. W. J. 
Dibdin in 1886. This flame is produced by burning a mixture of 
air and pentane vapour from a suitahle argand burner, provided 
with an opaque screen by which the light from the upper portion 
of the flame is cut off. The screen being set at a definite height, 
it was found by Mr, Dibdin that, owing tox compensating action 
affecting the lower or exposed portion of the flame, the luminosity 
of this portion of the flame remains constant even under con- 
siderable variations, whether in the total height of the fame or 
in the proportion of pentane vapour to air in the mixture burnt. 
With a view to simplify the construction of the argand burner 
furnishing a cut-off flame of this constant luminosity, we have 
tried various changes in the form of the cone and in the division 
of the air supply to the flame, but in every case have found the 
original burner, as supphed hy Mr. Sugg for the purpose, to give 
more satisfactory results than the modified forms. 

(8) The amount of light emitted by the portion of the 
Dibdin argand pentane-air flame that is used in photometry, being 
dependent on the distance above the steatite ring of a screen by 
which the upper part of the flame is cut off, we have come to the 
conclusion that when the hottom of the serven is fixed at a height 
of 2°15 inches (§4°6 mm.) above the top of the steatite ring, the 
amount of light emitted by the lower portion of the flame is suh- 
stantially equal to ten times the average light of a  stanrlard 
sperm candle flame, vr to ten times the light of Mr. Iarcourt’s 
one-eandle-light p2ntane air-gas flame. 

**(9) We have further satisfied ourselves that any number of 
Dibdin argand hurners may be produced, having the form and 
dimensions set forth in the .\ppendix ; and that these several 
burners, when used in the manner there defined, may be 
depended on to furnish a flame giving, when duly screened on 
the top, tem times the average amount of light given by a 
standard sperm candle. 

“(10) We therefore recommend that the pentane-air flame 
furnished by a Dibdin argand burner, having the form and 
dimensions set forth in the Appendix, and used in the manner 
there defined, be accepted as giving the light of ten standard 
candles, and that this flame be authorised and prescribed for 
official use in testing the illuminating power of the gas supplied 
by the london Gas Companies. 

(11) We further recommend that sealed specimens of the 
burner, the carburetter, and the pentane for use therewith, duly 
certified by the Gas Referees, be deposited with the Board of 
Trade, and also in such places and in the care of such persons 
as the Board may direct, to be available for the purpose of com- 
parison, in the event of any question arising as to whether the 
pentane-air flame of some particular burner does or does not 
attord the same amount of light as that now proposed for 
adoption as a standard, 

**(12) With a view to making some provision for future pos- 
sible improvements and requirements, we further recommend 
that the Gas Referees be authorised, should they at any time see 
fit, to approve and certify for use in gas-testing any other flame 
based upon the 10-candle standard defined above, which they may 
consider suitable for the purpose. whether produced in a lke or 
unlike way, and whether having the same or a different multiple 
value ; such other flame, however, not to he used for gas-testing 
unless approved by the Board of Trade, and unless the Gas 
Companies give their consent to its adoption as a standard. 

(13) We further recommend that the illuminating power of 
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coal gas shall continue to be recorded as heretofore in terms of 
the light given by a specified number of cubie feet (to wit, 5 
cubic feet) burnt per hour from the standard London argand 
burner, but that, in testing the illuminating power of the gas, 
the requirement that the gas shall actually be consumed at this 
rate be rescinded, so as to allow the Gas Referees to sanction a 
mode of testing in which the gas shall be burned from the 
standard T.ondon argand burner at whatever rate is found 
requisite in order that it may give a light equal to that of the 
prescribed number of candles, and in which the illuminative 
value of the gas shall be calculated as being inversely as the rate 
at which such gas had to be burned during the testing so as ta 
give this amount of light.” 

The Report is signed by Prof. William Odling, F.R.5. 
(Chairman), Mr. W. J. Dibdin, Dr. E. Frankland, I. R.S., 
Dr. A. Vernon Jlarcourt, F.R.S., Mr. George Livesey, 
Dr. William Pole, Mr. George Rose-Innes, Prof. .\. W. Rucker, 
ROIS). ie, i. J, JRE, IPETR Ske Oui Gh, (CL Ueadbh es tele 
(subject to the emission from (13), line 7, of the words ** the Gas 
Referees to sanction”) by Mr. 11. FE. Jones. Prof. Vivian 0. 
Lewes was the Secretary of the Committee. 
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IQs the occasion of the laying of the corner-stone of a new 

building for a Museum for Dartmouth College, Hanover, 
U.LS., Prof. A. S. Bickmore recently delivered an address, in the 
course of which he dealt with the methods of scientific 
instruction in America. The College was originally designed 
to elevate the Indian race in .\merica, hence its location at 
Ilanover, New IJampshire, in 1770. It was named after Lord 
Iartmouth, who took a deep interest in the aborigines of the 
New World, and who was the principal benefactor of the 
schoo] established for their education. 

We extract the following from the report of I’rof. Bickmore’s 
address in the Vew York 77mes :— 

“The present is pre-eminently an educational age, and the 
princely gift from one of our alma mater’s loyal sons for the 
purpose of endowing a ‘ professorship of paleontology, archa- 
ology, ethnology, and kindred subjects, and forthe erection of a 
building for preserving and exhibiting specimens illustrating the 
aforesaid branches,’ is in perfect harmony with the judgment of 
the Teading educators of our times, namely, that the greatest 
benefit it is our privilege to confer upon coming generations is to 
provide ever-increasing means for their mental improvement. 

“ As we meet to-day to Jay the corner-stone of the noble edifice 
so generously provided for by the late Dr. Ralph Butterfield, 
and to celebrate the commencement of a stmeture which will 
add so largely to the educational facilities of this college, I invite 
you to consider with me. as a subject suggested by this oceasion, 
©The Place in Modern Education of the Natural Sciences and 
their Museums.’ 

“Ina period which will ever be famons in history for the great 
donations that are being constantly made by our private citizens 
for the public good, it is worthy of our careful consideration 
that the most munificent gifts are almost exclusively for the 
purpose of promoting education. In the United States where. 
even the existence of ‘a Government for the people and hy 
the people? must ever rest upon the intelligence and the 
integrity of cach individual citizen. it is not a matter of desir- 
ability, but simply one of necessity, that the promotion of public 
instruction shall ever be a question of paramount importance. 


AMERICAN SYSTEM of TEACHING. 


* Our American system of instruction may be rapidly sum- 
marised. First and Jowest is the kindergarten, which may be 
regarded as still jn its experimental stage, but which is certainly 
destined to become one of our most effective methods of mental 
training. Neat come the public schools, supported by taxation, 
with their primary and grammar grades, and the high schools 
and private academies. Above these are the colleges, with their 
ever-increasing series of elective studies ; and then the univer- 
sities, with their special schools of science, medicine, law, and 
theology; and finally, the great post-graduate institutions, 
composed of entirely distinct corporations for the creation of 
great museums of science and art, and the accumulxtion of 
exhaustive libraries. 
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* As nearly as itis pssible tu ascertain, wehive bea expen ling 
ics as much per individual for public educatioa as Kagzlind, 
but as she increwses her grants for chit purpose, aur provision 
must be enlarged in the same ratio, and especially ouzht we to 
interluce the latest and most improved methods for imparting 
instruction. 

‘The National Blurational Association, at its meeting at 
Saratoga in 1892, appointed a committee, with President Hliot 
at its head. to suggest improvements in the studies of our 
seeandiry schools, “and in their report those edneators state 
their opinion that ‘the study of both plants and animals should 
hegin in the lowest grade, or even in the kindergarten, and 
that such studies. with geography subsequently added, ought to 
count in an examination far college.” Indeed we find the 
Jatter study already in the curriculum of Tkarvard University. 
In TSS2. just ten years before President ElioUs committce was 
aypointe lL. we ae to seek to render our Museum of Natural 
Mistury in New Yerk City an aid to the instruction given in 
our public schools, by placing i in cach of them a small cabinet of 
the rocks, cerals, shells, insects, and birds of our own country, 
We also organised for the teachers a series of illustrated lectures, 
desenbing the collections en exhibition in our halls, and picturing 
the regions from which they came, Onur first audience consisted 
of twenty-five teachers and three officers of our Board of 
Hidueation, Last year, under the auspices of the State 
Superintendent of Tublic Instruction, we spoke directly at the 
museum, and indirectly by the repetition of ou lectures else- 
where, te 103,000 of our educators and other citizens, and now, 
through a provisien made by the last Legislature. our visual 
instruction will be repeated in the public schools of every city in 
our State, and in all the villages having a pepulation of 5000 
and upnsard. ae that during ‘the coming year we shall reach 
S00.000 pupils, lesides large audiences of adults on the public 
holidays. The measure of success that has attended our ktbours 
has been largely due, first, to our belief that it is the duty and 
the privilege of every educational institution of every grade to 
try te render a distinct benefit to each class af the citizens, 
wherever nm may he located. and. secondly, to the illustrative 
method employed based on the maxim that ‘the eye is the 
royal avenue ie the mind. 

“To the question, what hind of & collection in natural history 
should be desired for each of these grades of instruction, we 
woull reply that at should exactly correspond ta the eurriculunt 
of study adopted by that grade. A college museum should 
possess a full series of the animals. plants, and minerals of the 
Stve in which it ts situated, with typical specimens of the orders 
of these natural hin zdoms frony other States and other Continents 
and also a library that willenable its teachers to keep up with 
the general progress of their departments, bven this simple 
plan may be made to absorb more money than most of our 

ce dleges are Likely to aequire for such purposes during many 
generstiens, on accwint of the unfortunate tendency in these 
tings for mins a frend of education to found a new instiqiden 
which ray Lear his name. 

“dn this presence 1 Wardly necd to add that every student 

Toul be enpegraged to prove his leisure hours in taking long 
walks threagh all the region surrounding his ylace of study. in 
emler ty nike his own observations and his own deductions upon 
We paysieal geography and yeelawy of the places visited. 11is 

eeatons may in this way become quite as important vs the same 
Veep af tenn time. Tf during these travels he will gather 
nrfcnels, flessils, or make « smnall cabinet of botanical Specimens 


ranseoty be will net only pain impertant unformation, but will 
ve fre ered the trie node of pouning: by healthy exetcise ain 
‘ Ir that reltsation which is a necessary condition to the 

ty the reatetion room sand whatever ant he his 


mepatien, Uninkful indeed will he die that he 
i Garly te dearn how te lorget the overwhelming 


tor fy fe cand that therefore he as alde anee mate to 
Cire as resttully as he did in his callege days. 
a roty whth has ecanrses of post peradtuate studies 
‘he Vege earriculim may fellow the same pin, and 
ile Ge Peco on tarorpanal research along: those dines in 
wl et or may be cnunent authorities, However, 
etme t foo. that when ame cothosiaste instructor 
Th rw plice, the new occupant of the pre- 
ont er Hy dat already given his leisure tine to some 
me the oly Wel qe of the antaal kingdom: entirely 
(th per tren ’ I ly his pre lecessor, and the bosaks 
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and specimens he finds already gathered will prove of litle value 
to him for the pursuit of his own favourite branch of our science. 


Mtskt'Ms As Fite vrors. 


“A mascum of natural history developed by a distinet corpora 
tion may advance education in two different ways—firstly, by the 
exhibitions of its collections and by illustrated lectures + and, 
secondly, by securing such exhaustive series of specimens and 
the hooks treating of them as to render it possible for original 
research to be carried on im many or most of the orders of the 
animal kingdom. Such organisations could favourably utilise an 
unlimited amount of funds, and even partly to fultil their mission 
must absorb enormous sums. They can. therefore, only be 
created in our great and wealthy cities, and in them only by wv 
happy and enthusiastic co-operation of their State and Municipal 
Governments, supplemented by large gifts from their wealthiest 
and most generous citizens. Our museum in Centeal Mark is 
becoming such an institutian for instruction and investigation. 
The city has provided a site of eighteen acres and $2,500,000 for 
that part of the structure already erected and under contract. 
Our Seinen and books, the gifts of private citizens. amount 
to about $2,000,000 more, and yet we have completed Jess than 
one-fifth Oa our proposed edifice, The wArt Museum has even a 
larger property and as comprehensive a plan,and now the Lenox 
and Astor Librartes, and the Tilden gift are happily united, and 
together form a third stone in the arch of this central aniversity 
for the highest culture. So that. while we visit: Londen to 
admire its group of noble institutions at South Kensington, we 
are at the same time founding in our new land a similar series on 
avreater seale, and erceting buildings and accumulating collections 
ata rate not witnessed on the other side of the seas but the 
extensive ground plan upen which we are building the Museum 
of Natural Wistory embodies the views of the late Sir Wichard 
Owen. the ablest investigator in our science of the present 
contury, 

“To such a musemm the specimens of minerals. rocks, and ever 
fossils may be nearly perfect: in themselves or furly represent: 
tive of the formations from which they were taken, but it should 
be remembered that in the usual mode of exhibition of animals 
and plants we necessarily lose the charm of their environment, 
Vhus the song-thrush, which in life fills these northern valleys 
with the magical music of its liquid notes, when mounted and 
placed ina case is not only mute but uninteresting, “The ham- 
ming birds, in all thei array of brilliant gems, to he known 
must be seen alive, darting to and fro amid the fragrant anil 
tichly-coloured flowers which supply theie food in the tropical 
lands where the stately palm-trees wave their graceful fronds. 
The albatross, as usually mounted, with its wings Lumely lolded, 
hardly suggests the noble bird that skims gleefully over the 
crests of mountaious waves, while the storms are raging in the 
* Roaring Forties* of the srathern ocean, The chamots ein 
only be appreciated when it is seen aloft on seme. projecting 
crag of the Alps, and the Kocky Moantun goat when, after 
long climbing. we find it surrounded by the splintered peaks af 
the Selkirks high up on the borders of eternal ice. 

‘To remedy these defects such a progressive thinker as Sir 
William Flower wisely: proposes an cntue change in the present 
style of taxidermy, and our experience in New York has been 
that our cases of American birds in then native haunts are 
among the most attractive as wellas instructive disphyys in out 
halls. Tncour ilustrated leetanes we exhibit on one screen the 
Kocky Mountiin sheep, while we picture on another screen 
beside it the grand mountain af the Tloly Cross, where this que 
annnal formetly roamed, 

“ Zoology has attained a prominent place in this country hargely 
Mnough that great tavestigater and) instructor, Prof Lewts 
Agassiz, whose marvellous store af kuowledge was equalled only 
by bis devation to his favourite study. 

* Hut while science should be prrstied for science’s sake, yet we 
Inst not underestimate the value of the technical sciences whieh 
take the results of ctiginal research and transform them so that 
they may confer an immediate and practical beneht upon the” 
whole world, Ttisim this great departinent of modern education 

the apqdhed sciences that the Minerican peuple are prey 
eminently successful, and in the coming contest fer the 
Supremacy among all nations, ours is destined to maintin @ 
commanding place thragh can untiring industry, Inventive 
genivs, and jeculiar adaptability bo meet new cor citions, 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


PROF. JNMen ition) CoB. F. R.S., has been appointed Dean 
of the Royal College of Science, in succession to the late Prof. 
Huxley. 


Tuk following list of Royal scholarships, medals, and prizes 
awarded Jast month in connection with the Royal College of 
Science. London, has just been issued by the Department of 
Science and Art. Royal scholarships: First. year’s Koyal 
scholarships. Ernest Smith, George Marks Russell, Frank Fisher, 
Norton Baron ; second years Royal scholarships, Robert Sowter, 
Joe Crowther, Medals and prizes :—‘* medal 


“dward Forbes” 
and prize of books for Biology, William George Freeman ; 
“Murchison” medal and prize of bouks fur Geology, John Cas- 
pell; “* Vyndall” prize of books for Physics, Part f., William 
Herbert White; ‘ De la Beche™” medal for Mining, Robert 
William Pringle: ‘¢ Bessemer” medal and prize of books for 
Metallurgy, John Collet Moulden ; ** Frank Tatton” prize of 
books for Chemistry, William Longshaw. Prizes of hooks given 
by the Department of Science and Art: Cecil 
\Iwyne Selpram Baxter: .\stronomical Phy ice Lennest iE dward 
Leslie Dixon, William Ierbert White; Practical Chemistry, 
Henry William d]utchin; Mining, Kobert Wilham [ringle ; 
Principles of Agriculture, William Williams. 


Tie University of Pennsylvania has issued an appeal (says 
SY femme) asking for an endowment fund «uf £1,000,000 to meet 
the immiediate requirements of the University. Mr. Thomas 
Mclean has given without restrictions a sum of £10,000 in 
addition to the £10,000 given a few months ago. .\ contribu- 
tion of £2000 has also been received from Mr. Richard F. 
Leper. tis stated that this is the thirteenth contribution of a 
siutilar kind that has been received. We learn from the same 
source that the University of Cincinnati has received a gift of 
£9000 from Mr. Henry Hanna, to be used in the erection of a 
wing in the new University building. 


SOCIETIES AND ACADEAITES. 
Dcniin, 


Royal Dublin Society, April 24. —DProf. J. Mallet Purser in 
the chair, The following communications were read: Dr. E. 
}. M‘Weeney on a temporary variation in the quality of the 
Vartry water. [This is the water-supply of the city of Dublin. ] 
Dr. David Hepburn (of Edinburgh), on the papillary ridges on 
the hands and feet of monkeys and men. Vhe material for this 
aper was supphed by the anthropological laboratory of Trinity 
College, Dublin, and the paper was communicated by Drof. D, 
|. Cunningham, F.R.S.-—Mr. Walter I. Adeney, on the course 
and nature of fermentative changes in natural and polluted 
waters, and in artificial solutions, as indicated by the composi- 
tion of the gases in solution. 

SARE Mr. Thomas Preston in the chair. 
communications were presented 2 = Prof mae po noie 
BARS. note on the spectrum of argon.— Mr. W. Adeney. 
the chemical examination of organic matters in river fae 
Mr. Richard |. Moss, on the preparation of helium. — Mr. Moss 
also exhibited a simple form of apparatus for the distillation of 
mercury in vacuo; and Dr. W. Frazer showed some photographs 
aif the natives of Mormosa. 


June 20. — Dr. J. Joly, F.ARLS., in the chair. ~ The following 


papers were read: Mr. Thomas Preston, on the rectilinear 
propagation of light. Dr. J. Joly. on pi pieew hy in natural 
colours. - Sir J William Dawson, FOR S., note on a paper on 
“Jlozoonal structure of the ejected blocks of Monte Sonoma,” 


by Dr U1. J. Johnston-Lavisand Dr. J. W. (Gregory, and reply 
(Wo the nate hy the last-named authors. —Dr. G. Johnstone 
Stoney, FORLS., criticisnt of the kinetic theory of gases regarded 
as illustrating nature. Dr. 1. J. M‘Weeney, further observa- 
tions on the Vartry water. Dr. M.Weencey exhibited cultivations 
Of Phoma Hete, a fungus that produces a disease of the mangold 
wurvel. 
Parts. 

Academy of Sciences, July 29.—M. Marey in the chair.— 
On the presence of water vapour in the atmosphere of the planet 
Mais. by Me. f. Janssen. Mr. W. W. Campbell has recently 
asserted that the atmosphere of Mars does not contain water 
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vapour, and has requested further details concerning the authors 
observations, from which the presence of water vapour had been 
supposed to be proved. These details are now supplied ; the 
anthor particularly points out that his Etna observations were 
carried out under exceptionally favourable conditions, and that 
the definite and convincing evidence they afforded was confirmed 
by observations carricd out at Palermo and at Marseilles. —On 
groups of substitutions of the same ornler and degree, by M. 
Levavasseur.—QOn algebraical surfaces admitting of a continuous 
group of internal birational transformations, by MM. G. Castel- 
nuovo and I. Enriques.—On algebraical machines. by M. 
Léonardo Torres. —Vibrations of the tuning-fork in a magnetic 
field, by M. Manrain.—New photographs of lightning flashes. 
by M. oN. V'iltschikoff. Several types of lightning flash are 
defined, and the dimensions are given for certain flashes : for 
instance, a photograph taken during a storm at Udessa on June 
13. shows a Inminous band 0°75 mm. wide, caused hy a flash at 
a greater distance than 10 kilometres: the actnal width of the 
flash was therefore more than 62 metres. .\ new voltaic cell. 
by M. Morisot. The cell consists of a carbon pole innnersed in 
1:4 sulphuric acid saturated with potassium bichromate and a 
zinc pole within a porous cell containing concentyated caustic 
soda solution (sp. gr. 1°25), this cell being  scparated 
from the depolarising acid solution by a second larger 
porous cell containing dilute caustic soda (sp. gr. 1°05). The 
E.M.F, of this cell is to begin with 2°5 volts, and remains above 
2°4 volts during at least ten hours of uninterrupted action. and 
with variahle external resistance remains constant. The inter- 
mediate bath of dilute alkali diminishes the action across the 
porous diaphragm between the soda and the sulphuric and 
chromic acids without materially increasing the resistance. The 
inc is less attacked than with an acid bath, and may readily be 
hrought into good condition after long use by a short immersion 
in acid. ~ Action of aniline on mercurousiodide. by M. Maurice 
Frangois. ‘1 he aniline decomposes the mercurous iodide with the 
formation of the substance dipheny!lmercurodiammonium iodide 
(Cyli,N11,),}lgI,, and metallic mercury. The reaction is in- 
complete and exactly similar to the action of water on bismuth 
sulphate or mercuric sulphate. The boiling saturated aniline 
solution dissolves mercurous iodide and redeposits it on cooling 
in the crystalline form.—Action of nitric peroxide on campho- 
lenic acid, by MM. .\. Behal and Blaise.—On the products of 
the condensation of isovaleric bee by M. 1. Koehn, On 
the estimation of boric acid, by MM. Jay and Dupasquier. 
The boric acid is distilled over into an by the aid of methyl 
alcohol used continuously and the residnal soda determined by 
titration, —On the elimination of lime among those affected with 
rickets. hy M. Oechsner de Coninck.-On the utility of injections 
of oxysparteine before anesthesia by means of chloroform, by 
MM. 1. Langlois and G. Maurange. The injection. an hour 
before the operation, of 4 to 5 cgr. of sparteine or 3to 4 cgr. 
of oxysparteme, together with © cyr. of morphine, gave rapid 
narcosis easily maintained with little chloroform and a regular 
pulse, cnergetic even when the respiration became supertici 
Intluence of toxines on progeny, by M. 4. Charrin. Bacterial 
poisons derived from the mother, like those introduced otherwise 
into the system, retard the growth of infants by rendering 
assimilation less perfect. ~ On the structure of the ectoderm and 
of the nervous system of parasitic Ulathelminthes (Trematotles 
et Cestodes), by M. Léon Jammes. Contributions to the 
embryogeny of simple .Ascidians, by Vl. .N\ntoine Pizon.—On 
the composition of the monazite sands of Carolina, by M. 
foudouard. - Discovery of gigantic remains at fossil elephants, 
made by ME. Le Blanc, in © la ballasticre de Tilloux (Charente),~ 
by M. Marcellin Boule. 


BERLIN. 

Physical Society, June 14.—Prof. du Bois Reymond. 
President, in the chair, ~Dr. If. Kurlbaum gave an account of 
his determination of the unit of light made in conjunction with 
Prof. Lummer, The unit was based on the light emitted by 
white-hot platinum foil. Since the radiant energy varies with 
the temperature, it was necessary to keep the latter constant for 
a prolonged period, and to be able to re-establish it at any time. 
This result was arrived at bolometrically by measuring the ratio 
of the total radiant energy from the glowing foil to the radiation 
taking place acros» an absorbing medium, This ratio is de- 
pendent upon the temperature of the radiating body, and pro- 
vides a trustworthy measure of its temperature. It was necessary 
to find some covering for the bolometer which should absorb all 
rays as uniformly as ‘possible + : after many experiments a layer of 
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pMatinem biack was found most suitable for this purpese. The 
oWserbing medium employed consisted of a thin layer of water 
in a quart? cell. The energy radiated from the heated foil passed 
through a chaphragm of known aperture. whose temperature was 
the sume as that of the bolometer. The errors in determining 
the unit cf hght amounted to’one per cent.. due chiefly to the 
air currents on the surface of the foil, Vhe unit can new he 
ustablishe | at any time in the Imperial Vhysico-technical Institute 
(Berlin): but in order to facilitate its accurate establishment at 
any other piace. expenments are being made to determine the 
temperature of the glowing foil from rao of the radtution over 
the range of the visible spectrum. 

June 28 -Prof. von Bezold. President, in the chair.—Dr. 
Ikaps exhibited and described some new clectric meters con- 
stmeted by Siemens and Llalske, which by the use of constant 
Magnets provide an accurite measure for technical purposes, and 
are uninSuenced by ordinary variations of temperature. Dr. di 
Bois described experiments made by Dr. EK. T. Jones on magnetic 
lifting-pewer. le had already showed that Manwell’s: formula 
holds gee 1 fora tick] whose strength is up to 500 C.G.S.. and 
Pow passed on to fields of greater strength. [nthe last set 
of experiments clectro-magnets were employed with a sectional 
surface ofan iron har passed through the armatures. .\ magnetic 
lifting power of 52 kilogrammes per square centimetre of 
surface was thus for the first time obtained, and Maxwells 
formula was found to hokl good wp te this masimal value; the 
errer Was at most live per cent.. due as yet to insufficient intro- 
duction of corrections. Stephan’s formula did not in any way 
correspond with the results of the above experiments. It further 
appetrel thata lifting power of 150 kilogrammes per square 
centinietre should be obtainable. 


AMSTERDAM, 


Royal Academy of Sciences, June 29.—Vref. Van der 
Waals pe the chair. Prof. Martin presented a work, written by 
hia, av lentitled * Dic Fossilien von Java.” Basing his argu- 
ments on the presence of these fussils, the author showed that 
in Java there are found Upper Miocene, Mhocene and (juaternary 
sediments. When the distribution of these formations 
constlered, it appears that in general the newer strata have been 
formed on the outer side of the hg: ones, and there can be no 
chiubt that since the time of the Upper Miocene formation a 
continous and very slow elevation af the coast (‘negativ 
strandverschiebung 7) tock place, in consequence of which the 
Upper Miocene, I Plincene and (suaternary sediments of the coast 
were Jay! dry. That this shifting of the coast was very con- 
siderable, 1s proved hy the Nialiendoeng fossils, found oto mn. 
above the level of the sea, and this fact further tallies with what 
is known about Sumatra, where in the * Vadangsche Boven- 
ladder “ Neavene sediments have licen found up to a height of 
toSS m. Not long age the author showed that during the 
Geateran period aconsilerable movement tock place in’ the 
easer pertof the archipelago. and mumerous facts show that 
the whole of the Indian archipelage was subjected to this. “The 
author farther remarked that he had received interesting fossils 
tre en stern Bornes. A\meng themare: Pernpiincte (Waag.). 
Ve wetiz. and Cortada, Ail these fossils have been found in 
ta thet were formerly known as ‘ancient schists.” which, 
leowever, ¢ ‘ account of the above-mentioned fossils, can only be 
rom kW a@veod te. beloon gtethe Mesozois pertod : more particularly they 
eyget te beclassed en Dee with the Jurassic or with the Cretaccons 
foreeton, Tn accerdince wath the present state of our know ledge 
ros heel) probable Clett the fossils in que stion have been taken 
frean Tordesit forimatems. Ut appears. then, thi! Mesaz oie strita 

ve ery wolediitnbution in the Indian archipelage. Prof. 
Le veri & realy paypeeron Cyaap erly rp. Vie Crap calpee pall 

.VoTN com fon in Austria Linpary on Ouercn pe fan lat, 
roe ted oGemmerce a a dipsterdte tanning uectertal Un 
clind twelor three smd lecalittes are known where 
Tre tobe found. The dehydration, rehydration and re: 
‘ of collonlal aac awl, by Prof van Benunelen, 
pore Senne | nphlets by himself and some of 
with reference to Dr. Latryse Ineyers dissertation, 
bal Thee anf Softhe use of saya upon muscubko Labour, 
Jade wath the erograph, ais deduced that 
wewey been proved that sugarhasa favourable 
vomworler Mlimr eM the request of Dr Co A 
Brey, Vrot. Trane himont cominunicated that free 
Hae fecn peeypaned by the former in two ways: 
NgTL,LICT wi bh eotinoe methy late m aamethy] alcol olie 
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soluden. and 2° by heating the hydrate to too with bariuny 
oxide. Free hydrazine is a somewhat thick uid with the smell 
of the hydrate. Tt boils without decomposition Mm t15°5 and a 
pressure of 761 mem.. and at 56° if the pressure is 7t mem. 
When ecole it becomes solid, and then melts again at 2°; 
its density at 23 is 10075 and does not, therefore, difler much 
from that of the hydrate (boiling at 119°). In ordinary air it 
forms strong vapours and is easily oxidised by oxygen with the 
formation of nitrogen, In the air it will burn. but not explode, 
like hydroxylamine, and consequently it is much more stable. 
Prof. Wamerlingh Onnexs communicated measurements on the 
capillarity of liquid vases, made by Dr. Verschatlelt in the Leyden 
laboratory. Carbonic acid and nitrous oxide obey the law of 
corresponting states ¢ their capillary equation has an exponent 
approaching the theoretical value given hy Van der Waals, and 
they are not associated fluids.— Prof. Vander Waals presented 
a paper intended for the report of the meeting. and entitled : 
“Om the critical circumstances af a misture”” being a sequel to 
what was communicated in the meeting of the section held in 
May. 
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Paris, tome vi. 4° serie (Paris, Masson). logical X zine, Aust 
(Dilan). Geographical Mayazine, Sugust (Stanford).~ ‘Transactions and 
Proceedings of the New Zealand Institute, 13894. Vol. xxvii. (Wellington, 
Costall), Seience Procress, August (Scientific Press, Ltd), 
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VUE, FELIS TOURS (OES TEI OV ET ION 
brom the Greeks to Darwin: an Outline of the Pevelup- 
ment of the Bovelution Idea. Vy Wenry Vairtield 
Osborn, Sc.1)., Da Costa Professor of Biology in 
Columbia College, &e. (New York: Macmillan and 
Co. 
“THE object of this most interesting and useful work 1s 
to survey the Jast twenty-four centuries and bring 
together the thoughts—true and false—upon evolution. 
examining and comparing the matcrial which he has 
collected, the author concludes “that the influences of 
carly upon later thought are greater than has been 
believed, that Darwin owes more even to the Greeks 
than we have ever recognised.” In supporting this con- 
clusion the author desires to give due credit to the earlier 
writers, but not to lower in any way the transcendant 
position occupied by Darwin. Indeed, so scrupulously 
fair is the treatment that the materials are thoroughly 
avilable to those who do not altogether follow the author 
in his conclusion. And many objections to the conclusion 
are most prominently brought forward. Thus the great 
interval between the beginning and the middle of the 
present century, when alf continuity in cvolutionary 
thought seemed to be broken, is described again and 
again. We read on page 12: “Perhaps the sharpest 
transition was at the close of the third period, in 
which a distinct anti-evolution school had sprung up 
and succeeded in firmly entrenching itself, so that Darwin 
and Wallace bezan the present era with some abruptness.” 


Again, on paves 227 and 228, the strong prejudice against 
s & / 5 S 


deepest mterest, and Prof. Osborn’s work will be welcomed 
by all who take an intelligent interest in evolution. Up to 
the present, the pre-Darwinian evolutionists have been for 
the most part considered singly, the claims of particular 
naturalists being urged often with too warm an enthusiasm. 
Prof. Osborn has undertaken a more comprehensive 
work, and with well-balanced judgment assigns a place 
to every writer. 

The history of thought upon evolution from Gyo b.c. to 
the present day is divided into two main phases. the 
second of which is further subdivided into three periods. 

The first phase, ‘ The Anticipation of Nature: Greck 
Evolution,” and its effects on Christian Theology and 
Arabic Philosophy, lasted from 640 1c. to 1600 .4.D, 

The seeond phase, * The Interpretation of Nature : 
Modern Evolution,” opens with the period of * Philoso- 
phical Evolution,” from 1600 to 1800, associated with the 
names of Bacon, Kant, Herder, Bonnet, Oken, &c. In 
this period the Greck traditions were largely shaken off, 
and inductive evolution began, 

The next period, that of the rise and decline of 
“Modern Inductive Evolution,” gomewhat overlapping 
the last, is limited hy the years 1730 and 1850, from 
Buffon to St. Hilaire. It depends upon the writings of 
Linneeus, Erasmus Darwin, Lamarck, Goethe, Treviranus, 
Xe. At the close of this period, Owen and Herbert 
Spencer are placed. 

YVhe last period, that of the re-establishment of 
“Modern Inductive Evolution” upon a firmer foundation, 
dates from 1858 to the present day. It 1s associated with 


. the names of Darwin and Wallace, and marked by the 


evolution which marks this period is illustrated in many . 


4b 


ways, and the section concludes : . all the progress 
which had been made in the long centuries we have heen 
considering was, for the time, a latent foree. The Evolu- 
tion idea, with the numerous truths which had accumulated 
about it, was again almost wholly subordinate to the 
Special Creation idea.” 

The recognition of this strongly-marked gap in the 
history of evolutionary thought, and, above all, the details 
which we learn from Darwin’s “ Life and Letters,” tend 
to throw doubt upon the view that he drew much of his 
Inspiration from the past. The yreat majority o1 
naturists could not entertain the idea of evolution unless 
some explanation of its cause was forthcoming. Darwin 
treated the process and the cause as entirely distinct, and 
was convinced of the one long before he had come to any 
definite opinion about the other. In accepting evolution 
4S against special creation, we fail to find any evidence 
that Darwin was intluenced by the arguments or con- 
clusions of an earlier day. He was influenced and finally 
convinced by his conclusions from his own observations 
onthe eagle (quoted by Prof. Osborn on p. 233). 
looking for the causes of evolution he was equally in. 
dependent of the past; for he saw that adaptation was 
the central fact which required explanation, and which 
hid received none at the hands of the naturalists with 
whose writings he was acquainted, 

But whether the thread be broken or continuous, the 
Instory of thought upon this all-important subject is of the 
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scientific evidences of evolution, by the theory of natural 
selection, by observation and speculation upon other 
factors of evolution. 

The section which deals with the Greeks has been 
somewhat unfairly criticised. Some people appear to 
believe that an account of Greek ideas upon evolution 
can only be attempted with success by an eminent clas- 
sical scholar. But classical scholars have already done 
their utmost in the way of translation and of study. Itis 
now of far greater importance to have a critical account, 
like that in the work we are considering, by a writer who 
is an authority upon evolution. 

In discussing * The Legacy of the Greeks “pp. 64-68) 
the author points out that the first element is “ scientitic 
curiosity, their desire to find a natural explanation for 
the origin and existence of things.” The complete de- 
pendence of all investigation upon this spirit is main- 
tained, and it is truly said that * the ground motive in 
science is a high order of curiosity, led on by ambition to 
overcome obstacles.” ‘The tinal conclusion ts that “ the 
Grecks left the later world face to face with the problem 
of causation in three forms: first, whether intelligent de- 
sign is constantly operating in nature ; second, whether 
nature Is under the operation of natural causes originally 
implanted by intelligent design; and third, whether 
nature is under the operation of natural causes due from 
the beginning to the laws of chance, and containing no 
evidences of design, even in their origin.” 

In this section of the work we find, as we might expect, 
that the genius of Aristotle completely overshadows that 
of the other Greek writers who attempted to face the 
problems of the origin and development of living forms. 
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In the long second period, that of the theologians 
and natural philosophers, “no advance whatever in the 
development of the evolution idea Tit Glue 
scientine speculation and observation were at a stand- 
still, except among the Arabs” p. 70. 

-\s we advance towards the work of the naturalists and 
philosaphers of the two last centuries, the difficulties and 
dangers of interpretation increase. It is even easier to 
read preconceived notions into the single passages of 
dead writers than into the phenomena of nature ; and we 
all know that the latter process is only too casy. If the 
results are not ta he in the highest degree misleading, 
the author must, like Prof. Osborn, be entirely free from 
bias, and must possess a cool and critical judgment. 

We meet with constant and timely protests against the 
rash conclusions which may be reached by selecting 
isolated passages from an author, and dealing with them 
apart from their context, and the full recognition of the 
areat danger which underlies this too common practice, 
viz. that we unconsciously read into such passages our 
present knowledge p, 80. 

Prof, Osborn considers that too high a place has 
been assigned to Oken and ‘Vreviranus by Haeckel and 
Husley respectively, and that Naudin’s supposed antici- 
pation of natural selection is far from being as satisfactory 
a> Quatrefayes and Varigny maintain. The suggestion 
that Oken anticipated the cell theory is acutely criticised : 
itis suggested that his conception of the cell as a sphere 
was probably only a result of the transcendant pasition 
occupied by this geometrical 
philosophy p. 124. 

The suzyestion on p. 
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form in his system of 
233, that Darwin's 1844 Essay 
should be published will, the present writer fecls assured, 
meet with warm approval from the wide circle of readers 
who are caver to learn all that can be learnt of the 
history of Darwin's views upon the great work of his 
life. 

Vhe hope is expressed on p. 245) that we shall learn 
the steps which led to Wallace's independent discos ery 
of natural selection. Vhat information is fartunately now 
before us, and we know that Wallace was led to the dis- 
covery by reflecting on Malthus’ “Essay on VPopu- 
Tation,”” as he lay all of intermittent fever at Ternate 
quoted, without reference. in Milnes Marshall's “ Lectures 
en the Darwinian Theory,” London, 18gq4, pp. 212. 213. 
and to be found in the abridged form of the “ Life and 
Letters of Charles Dirwin” . Thus another most im- 
portant detail is added to the extraordinary coincidence 
of the independent discovery of natural selection. 


Thete ds comparatively liule to criticise in the volume, 
Ibe ide of the marine oripin of life, traced to Thales, 
rated to be “now a fundamental principle of evolu- 
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Where did life tirst appear? p. 2476 
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Pp 184.655 qoote a passayce from the So Animaus sans 
Vertebres, ta whieh Lamarck states that lis theory is 
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Lamarck independently evolved their views.” But if 
Lamarck borrowed without acknowledginent, it would be 
but a small step further to write the passage in question, 

The statements and conclusions to which exception is 
chietly to be taken concern the life of Darwin himself, 
which the author professedly treats in a very brief and 
imperfect manner, any detailed account being beyond the 
scope of this volume. 

The author speaks ‘p. 227) of * Huxley's somewhat 
guarded acceptance of the theory” on the first appearance 
of the “Ongin,” and implies that he became a much 
stronger supporter of evolution in later years. But in 
reality his convictions on this subject never changed. In 
his letter to Darwin, written November 23, 1859, the day 
before the publication of the “ Origin,” Huxley expressed 
himself as “ prepared to go to the stake, if requisite, in 
support of” those parts of the book which deal with 
evolution as apart from natural selection. As to the latter 
he says: “| think you have demonstrated a truce cause 
for the production of species, and have thrown the onus 
proband? Mat species did not arise in the way you sup- 
pose, on your adversaries.” nd these were Husley’s 
views up to the last accasions on which he spoke on the 
subject, at the Oxford meeting of the British Association 
last year, and at the anniversary of the Royal Society 
when he received the Darwin Medal. On both eccasions 
he carefully distinguished between evolution and natural 
selecuon, being prepared to defend the former to the 
uttermast, while he declined to commit himself upon the 
latter. 

It is contended =p. 239 that Darwin's faith in natural 
selection reached its climax in 1858, and then gradually 
declined. “Phe evidence quoted in support of this con- 
clusion is a letter to Carus in 1869, in which Darwin says ; 
“Vhave been led to infer that single variations are of 
even less importince in) comparison with individual 
differences than ] formerly thought.” But this passage 
preves a strengthening, and not a weakening of his behef 
in the efficiency of natural selection, inasmuch as it is 
considered competent to work upon the minute differences 
which separate individuals imstead of upen the ready- 
made material provided by single variations, however 
conspicuous. By “single variations” he meant single 
individuals differing widely and conspicuously from the 
average of their species. His letter to Carus was written 
shortly after he had been convinced on this pomt by 
Fleeming Jenkin's review of the * Origin” (Voerth British 
Revicau, June 1867. WN careful study of vol. ii. of the 
“Life and Letters” leaves ne doubt upon this pomt; 
while the facets thus brought out tend ta refute the 
argument on p. 245 as to the supposed antagonism be- 
tween Darwin's and Wallace's conception of the operation 
of natural selection as expressed in their contributions (0 
the Linnean Society in 1838. 

A passage in the sixth edition of the © Origin” 1s res 
ferred top. 242) a5 having been published in 1880, and 
1s therefore considered ta be “among Darwin's last wards 
upen the factors of evolution.” “The passage in question 
is referred to p. 424 of the © Origin,” but occurs on p. 424 
of the copies Lhave consulted. In it: Darwin expresses 
his hehe? that evolution has been etfected ‘chietly ~ by 
natural selection, “aided in an important manner by the 
inherited effects of use and disuse of parts; and in an 
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unimportant manner . 
ternal conditions ... 
Osborn to prove that the progressive tendency towards 
the explanations of Lamarck and Butfon which he beheves 
Darwin exhibited from 1859 onwards culminated at 
he close of his life. But the sixth edition appeared in 
1872, and the date 1880 is merely that of a reprint. The 
words in question were certainly written before the former 
date, and even in the fifth edition | 1869, Darwin inserted 
the word “chiefly” to qualify an expression of confidence 
which might have been interpreted as a belief in the all- 
sufficiency of natural selection. 

The fact appears to be that there was no progressive 
change in Darwin's attitude on this subject, but that his 
opinion fluctuated as various classes of evidence were 


Pepusethe direct action of cx: 


» This passage is considered by 


brought before him, and at the very cnd of his life his” 


belief in the direct action of external conditions 
seriously shaken by the results of Huoffmann’s experiments. 
The effect produced on him is well shown in his letter to 
Semper, written July 19, 1881, Jess than a year before his 
death (* Life and Letters,” vol. i.) But although 
Darwin's opinion fluctuated as to the relative value of the 
supposed causes of evolution other than natural selection, 
his views as to the paramount importance of the latter 
never varied in any of his published utterances. The 
words which conclude the Introduction of the 1859 
“Origin” are repeated without change in each succeed- 
ing edition and reprint. * Furthermore, 1 am convinced 
that natural selection has been the main, but not the 
exclusive means of modification.” 

The printing and general get-up of this interesting 
work leaves nothing to be desired, being far above the 
average that obtains in scicntitic publications. It may 
confidently be predicted that the book will be widely 
read and greatly appreciated. alee 
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TH ELEMENTS OF ARCHITECTURE. 
alrchitecture for General Readers, bc. 
Sutham.  syvo. 


By H. Heathcote 
London: Chapman and Hall, 1895. 
“ITE am of this treatise, as stated in the preface, is 

certainly a good one, namely, to supply the 
general reader” with the means of criticising architec- 
ture in an intelligent manner, and principally by giving 
an analysis of the two most logical and complete styles 
that have ever cxisted, namely, the Greek and the 
Gothic ; the former representing the trabeated, and the 
latter the arcuate system of building. Our author, how- 
ever, very properly does not confine his attention to 
these two styles and their later developments, but also 
makes wide digressions in the direction of Egyptian, 
Byzantine, and) Mahommedan structures, all of them 
being copiously illustrated and discussed at conside rable 
length. ‘The work exhibits throughout the author's great 
and varied acquaintance with his subject, and cannot but 
he of much interest and value to any reader who desires 
to dive more deeply than amateurs are accustomed to do 
mto the principles which ought to guide the professional 
architect, and which, indeed, do guide all those who 
achieve anything worthy of the art in which they practise. 
In page 20 the importance of planning is properly 
insisted on, The plan is shown to be the very *back- 
hone” of the structure, and the attention of the ~ general 
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reader” is rightly called to this. It may be doubted. 
however, whether the general reader ts prepared for the 
minute criticism, which we find a little further on, respect- 
ing certain competition designs, which criticism is 
rendered the more difficult to follow, in consequence of 
the small scale of the plans by which these designs are 
illustrated, and he may, perhaps, wish that he had been 
led into such deep water more gently. In page 31. with 
reference to the proportions of buildings as affecting the 
eye, the author appears to doubt whether with the 
exception of the late Mr. W. W. Lloyd’s discovery of the 
system which prevails in the Parthenon—any cdletinite and 
clear case has been made out for the establishment 
The author is probably quite 
justified in his refusal to accept any general adoption of 
a system for proportioning buildings “on the basis of 
geometrical figures, especially triangles of various angles.” 
There could not possibly be any wsthetic value in con- 
fining the main lines of the architecture within such 
limits; but rectangular proportions in low numbers of 
which nature are the proportions of the Parthenon: are 
on a different footing, and it 1s extremely probable that 
they do produce harmonious effects. They are to he 
found in many other Greek examples besides the Par- 
thenon, and in one Gothic building at least, namely, the 
work of Bishop Grosetete in the nave of Lincoln 
Cathedral see the /vansactions of the Archeological 
Institute of Great Britain. &c., for 1848. where rectan- 
gular proportions of this character come out without any 
“coaxing * with remarkable exactness ; and as Dishop 
Grosetetc, besides being a great ecclesiastic. was one of 
the most prominent philosophers of his day, there is 
the more reason to accept it as having been intentional, 

In p. 34, the chief characteristics of the Egyptian, the 
Greek and the Gothic are summed up in a few words, as 
Mystery, Rationalism, and Aspiration. In p. 43, the 
ineed of merited praise is given to Mr. E. L. Garbett’> 
excellent little treatise on “The Principles of Design in 
Architecture.” In p. 38, doubt is thrown on the wooden 
origin of the Greek entablature. Vhe reader, however. 
may be referred to MAM. Perrot and Chipiez’ recent work 
on “The Arts of Primitive Greece.” in which this deri- 
vation is shown from the remains at Tiryns, Myeen.v, and 
Orchomenus. In p. 73, the Corintdian example of the 
temple of Jupiter Olympius at Athens should not be 
attributed to a Roman source: it dates from .Antiochus 
I piphanes, the Greek founder, and the prototype of the 
capital is found in the /Zo/es at Epidaurus, a pure Greck 
building. No doubt at the time the \thentan temple was 
built, about 170 B.c., Rome was pushing her way towards 
the East, and Antiochus himself had been sent as a 
hostage to Kome after the defeat of his father hy Scipio. 
There may have been something political in his employ- 
ment, as we are told of a Roman citizen as bis architect, 
but the architecture itself, at that date, could not but 
have been thoroughly Greek. 

In p. 78, the author well illustrates his argument, show - 
ing the superiority of constructive simplicity in a design 
over another decorated with meaningless architectural 
detail, by the contrast of London and Blackfriars Bridges: 
but it is not so clear, as maintained in the previous page 
that the combination of columnar and arcuate design in 
the 


same wall is a * Roman sham.’ Jt is no doubt a 
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departure from primitive simplicity, but there seems no 
reason for calling it a sham, in cascs where bath types 
are used constructively. The “general reader” may 
certainly he justified in passing over the “approximate 
theory ” of the strains of arches, but the subject of pen- 
dentives in p. 93/ 1s more to the point, having very impor- 
tant relation to the construction of cupolas. Much more 
scems to he made in the eriticism on the shams of St. 
Vauls p.98 than the subject warrants. The design is 
blamed because the interiar cupola is distinct from the 
external. There would be as much reason to blame the 
mayniticent central towers of some of our cathedrals 
because the open lantern chamber over the crossing does 
not risc to the summit of the tower or spire. The author, 
however, duly praises Sir Christopher Wren’s first design, 
the Greek cross plan, of which a yood judge, the late 
Rev. J. L. Petit. has maintained that if this design had 
been executed it would have been the tinest imterior in 
the world. On the subject of vaulung ‘pp. 107-116), the 
development of which is well and clearly followed out, it 
> stated that the painted arch was favented for the pur- 
pose of facilitating the construction. This could hardly 
have been the case, because the pointed arch had been 
used in the East long before the period referred to ; but 
ts great applicability to that favourite architectural feature 
was then recognised, and when once introduced for con- 
structive reasons, it soon began to influence the whole 
structure. 

In p. 125 commences a chapter on the theory and use 
of mouldings, which play so important a part in archi- 
tectural design that it is quite essential that an amateur 
who desires to form a right judgment on architectural 
subjects, either historically or critically, should study 
their development and application; he will find the sub- 
ect clearly and logically explained in this chapter. In 
ehapter y. are some judicious remarks on ornament, 
showing on the one hand that however valuable a help it 
may he, the art is really independent both of sculpture 
and carved ornament, and that the latter is inferior in 
expression to mouldings properly used. In pp. 184-188 
are some just views on the combination of architecture 
with scenery. Without going so far as to say that a spire 
on a hill-such, for instance, as Harrow—mnst necessarily 
be ill-placcd, the statement of the incongruity of this 
feature in a mountainous country may be supported by 
juny the example of incongruous effect of the Amble- 
side spire in a Westmoreland valley. 

The work ends with an historical sketch, which shows 
much thought and learning. The author can, however, 
searccly be correct in speakimy of such structures as the 
Vreasury of Atreus at Mycene as formed of large blocks 
ef masonry with no architectural details whatever. Tt 

> possible that the ornate claborauion of the Beehive 
tombs «at Mycena and Orchomenus, as shown in Herrot 
ind €hipiey work, before referred ta, may be i good 
deal cxaggerated | but there certainly exists evidence 
onsiderable amount ef architectural embellish- 
peaking of the derivation of the Corinthian 
eems unnecessary, with the small amount of 
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regions of table the torching little story told by Vitravius 
(cluipter i. p. §) oof vention by  Callimachus, 
especially as the earhest known cxample, in the temple 
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at Basse. was the work of a contemporary, and probably 
a friend of the reputed inventor. 

In p. 255 the very important derivation of the dome is 
traced from the Pantheon, of which the date (in the 
reign of Hadrian’ has lately been established, and then 
the addition of the spherical pendentive by Justinian’s 
archinect Anthemius of Tralles) in the great church of 
St. Sophia. To this is added the derivation of the 
architecture of the Western churehes—which is traced 


following Prof. Baldwin Brown * from the Schola to 
Cathedral’); from the Roman house, of which the 


atrium and peristylium became the forecourt or parvis 
and the poreh, whilst the basilica supplied the apse, and 
the widening of the basilica on each side of the tribunal 
gave the germ of the transepts of our cathedrals. In 
the summary of the ditterent contributions made by the 
European nations to Gothic architeeture, Italy is denied 
altogether a specimen of true Gothie— and yet it possesses 
in Milan Cathedral an interior perhaps more impressive 
than that of any other church. 


CELE NIMEIMIAL ON TP AVON YES 
The Story of the Plants. Vyy Grant Allen. 
George Newnes, Limited, 1895., 

WW R. GRANT ALLEN tells the stery of plants ina 
readable and very inaccurate manner. The key- 

note to his work is struck in his preface,in which he 
informs his reader that he has “wasted comparatively 
little space on mere structural detail,” and, later on, that 
he makes “trivial sacrifices of formal accuracy ” in order 
to expound yeneral biological relationships. It is true 
that he apoloyises for these amiable little weaknesses, 
but adds, in the same breath, that he lays before his 
the latest results of the most 
It is impossible ta avoid 


London: 


“untechnical readers all 
advanced botanieal research.” 
yiviny some samples of these “latest results.” 

For Mr. Grant Allen, the plant ts essentially the evcen 
plant, and the essential function of this plant is con- 
structive metabolism. On the ether hand the animal is 
the very opposite of this, “he is a destroyer, as the plant 
isa builder.” But we faney most people will hardly 
admit this antithesis nowadays. Plants and animals 
hoth exist by breaking down complex badies to simple 
ones, but plants as a whole can yet the energy required 
for first building up these complex bodies at a Tess 
expensive outlay than animals, and the green plants, as 
Mr. Allen perfeetly correctly observes, sire further able 
to make use of sources of enerry (4c. vibrations of ether) 
from which their less fortunate relatives are debarred, 
But to draw the distinction just quoted as the essential 
difference between the two kingdoms, is obviously mis- 
leading. Tlowever, Mr. Allen is at least consistent im 
his views, since he states that the first plants “must have 
been green.” 

In the account given of the woadus operand? of the 
building up of organic matter in the plant, the anthor’s 
claims to up to-date knowledge will, we four, hardly be 
admitted. Chlorophyll is said to be the active agent in 
splitting: up under the influence of sunlight) the carbon 
dioxide and water to form’ stureh, Naw every student 
knows that chlorophyll can de no such thing, and further 
he knows, or should know, that starch is certainly not a 
primary product of assimilation. The latter, perhaps, 
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is a “trivial detail,” but Mr. Allen hastens to insist on 
the importance of “living chlorophyll” as the “ original 
manufacturer and prime maker” of all the material of 
life, cither veyetable or animal. Evidently chlorophyll 
is here doing duty for the alliance of chlorophyll with 
a vastly more important substance, protoplasm, but the 
author could hardly expect “untechnical readers” to 
appreciate this ; and his statement that chlorophyll is a 
variety of protoplasm will certainly not meet with the 
assent of botanists. Again, the statement that “plants 
alone know how to make protoplasm” is one which is 
contradicted, fortunately for us all, by the experience of 
daily life ; in order, however, that we may be quite clear 
as te the author's conception of protoplasm, he defines 
it in italics as “fhe only Vving material we know” ¢ 
and this would seem to make it clear that he had not 
by a lapses ca/am? written protoplasm when he meant 
proteid. For a continuation of this subject, the critical 
reader may refer to pp. 190-191. 

When Mr. .\llen comes to deal with what we gather 
from his preface he considers the most important part 
of his work. we find evidences of hasty generalisations 
on insufficiently ascertained facts. Many plants which 
are certainly not degenerate, are regularly sclf-fertilised ; 
and we submit that in most districts in England the 
humble bee has far more to do with the fertilisation of 
the Trop«olum than the Humming-bird hawk-moth ; and 
thts latter insect is certainly o¢ the only one in Europe 
capable of performing this office. 

But tt is needless to multiply examples further. .\I 
we can say is that those readers who are ignorant of 
the real facts may find the book pleasant, though we can 
hardly add protitable, reading. 
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Low's Chemical Lecture Charts. 
Low, Marston, and Co., 1895., 
THs is a serics of diagrams intended to illustrate various 
chemical and metallurgical processes and apparatus, and 
designed more especially for the use of teachers who are 
preparing students for the examinations of the Science 
and .Art Department, the London Matriculation, Oxford 

and Cambridge Local, &c. 

There is no doubt that a good set of useful diagrams, 
of convenient size and moderate price, would be gladly 
welcomed by a large number of teachers, but the charts 
before us can scarcely be said to fulfil all the require- 
ments of such a set of diagrams. The size of the sheets, 
namely, 30 in. x yo in., is sufficiently Jarge for the 
use of such classes as they are intended for, and it does 
not render them too bulky for convenient storage. In 
Most cases the Wlustrations are very roughly executed 
enlargements of familiar cuts from various text-books 
and treatises on chemistry, sometimes well chosen, some- 
times not. Many of the sheets contain several pictures, 
and where it happens that the subjects represented are 
in at manner related, this dees not detract from their 
merit, execpt in so far as it necessitates the illustrations 
being smaller than if each occupied a single sheet. But 
ina number of instances the subjects depicted on the 
same diagram have no connection ; thus, on the same 
shect we find a representation of ]lofmann‘s apparatus 
for showing the volume composition of water, and illus- 
trations of certain apparatus used by Dewar in making 
experiments ac low temperature. 

Ay Kain, another diagram contains the following ilustra- 
tions : 
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1 Llofmann’s apparatus for composition of sulphur | which much still remains to be discovered. 


ozone apparatus ; 3, apparatus for composi- 
tion of ammonia ; (4) apparatus for composition of hydro- 
chloric acid; (5) Andrews’ and Tait’s ozone tube; ’6 
apparatus for composition of nitrous oxide ; (7) Smithell’s 
flame cone separator. With so many illustrations on one 
sheet, 30 in. X Jo in, each one must be almost insig- 
nificantly small, and quite crroneous ideas of the re lative 
sizes of various pieces of apparatus are likely to be con- 
veyed to the student. With some of the fignres still 
more serious exception must be taken ; thus, Pitas Ss 
Sheet F4, depicts a piece of apparatus, the design of which 
is of more than questionable feasibility ; while lige 
Sheet 17, is an impossible arrangement. 

Many of the metallurgical figures are badly chosen. 
Thus, the old method for extracting zinc, known as 
“distillation per descensum,” which has been quite ob- 
solete for many years, is brought to life again in Diagram 
WO, i 

If these diagrams were a little better executed, and 
could be purchased singly, they would be of much more 
service to the general run of teachers, who could then 


sclect from a catalogue such as they might require. 
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Brastlische Pilshlumen. Von Alfred Moller. Mit 
Tafeln. (Jena: Gustav Fischer, 1895.) 


THIS volume forms the seventh part of the “ Botanische 
Mittheilungen aus den Tropen,” edited by Prof. 
Schimper, ‘of Bonn. The title—“ Fungus-Flowers "—is 
suggestive of a popular and wsthetic treatment of the 
subject, but this impression is somewhat misleading, 
for Dr. Mdler's work is of a strictly scientific character, 
and appeals more especially to systematic mycologists. 
At the same time, the extraordinary forms of the Fungi 
described give a considerable degree of general interest 
to the book, which is enhanced by the pleasant style in 
which the subject is treated. Dr. Méller is already well 
known for his mycological investigations, particularly 
for his fascinating work on the cultivation of Fungi by 
South American ants. The ‘“ Fungus-Flowers” are 

simply gastromycetous fungi of the family Phalloidea., 
of which that repulsive plant the “Stinkhorn” “//dyv- 
phallus tnipudicus, is the best-known British represen- 
tative. 

The author has been most fortunate in his investigation 
of the remarkable Brazilian forms of this family, which 
includes perhaps the most highly differentiated of the 
Fungi. He has founded no less that four new genera on 
his discoveries. One of these (Prefubera, is referred to 
the Hymenogastrex, and is of special interest, for it 
appears to connect that family with C/afirws amony the 
Phalloidewe. The other new genera | Blianenavia, Aporo- 
phallus, and Hajahya: are members of the Phalloidex, 
Ghanenavia showing affinity with Clathrus, while the 
remaining two belong to the tribe Phallea. Fight new 
species are described in all. 

The book is full of interesting details of the occurrence 
and mode of growth of these Fungi. It is illustrated by 
eight fine plates, many of the figures in which are from 
photographs of the specimens, while others represent their 
more minute structure. The first plate, a coloured Te 
presentation of “the most remarkable of all Fungi,” 
Dretyophora phallofdea, is especially striking. This ts 
not one of the new specics, but has never been adequately 
figured before. This extraordinary fungus bears a general 
resemblance to My phallus, but is distinguished by the 
presence of an inunense net-like indusium surrounding 
the stem, from which it stands out like a crinoline. The 
German colonists at DBlumenau have given it the name 
of “ the veiled lady.” 

Dr. Méller’s book will be indispensable to students 
of mycology, and will no doubt attract more gencral 


attention to a most interesting group of plants. about 
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te Editor does not hold himself responsthle for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the wrtters of, rejected 
manuscripés intented for thts or any other part of NATURE. 
Vo notice ts taten of anonyntous communications.) 


The University of London. 


Sir Jous Li proc k does not seem to me to appreciate in the 
~allest degree the facts of the posivien, 

Ths proposal is, as | and others understand it, that the result 
ef the labours af the Statutory Commission ‘* should be sub- 
mitte }te Convocation for their approval, fo de sagaifted as ata 

witirtrl ele tin” 

The words which I have placed in italies propose a new 
precedure which I presume would have to be provided for in the 
Ast. This is what for the sake of brevity has been called the 
pore tiat, 

For reasons which 1 have sufficiently set out in my former 
letter To think the institution of the refereadum extremely 
wodesirable under any circumstances, and peculiarly open to 

bijection in the present instance. 

But | think we are now entitled to ask Sir John explieitly what 
he means when he says itis the law at present.” and that his 
* constituents hihly value this right.” In so grave a matter it 
is imeult to believe that he is indulging in a mere logomachy, 
ar that he means seriously that the veto exeretsed under existing 
conditions and the new referenda are one and the same thing. 

fhe meaning of the whole business is, of course, very simple. 
Convocation. in common withthe Senate and practically every 
holy interested inthe higher education in London, has expressed 
Ws approval of the Report of the late Commission as affording a 
Sasis tor the reorganisation of the University. \s Convoeation 
ssnot to be moved from its decision expressed in the customary 
ani) constitutional way, the leaders of the minority, mainly 
lrawn trom the Faculty of Laws, have induced Sir John Lub- 

ck to suggest a fundamental change in our procedure. The 
hope, of course, is that by this means a different. result may be 
baripelated. Tsay ‘* maripulated ~ because Lentirely agree with 
Mr. A. AW. Bennett, who in his admirable letter clearly indicates 
the hind of tactics we may expect. As the avowed object of the 
whole scheme is to set aside and nullify the action which Con- 
sation has taken, T do not think that the language in which 1 
esenbed tis in any way inappropriate. 

Sr John may he as polite as he likes to our intelligence. But 

at he has done is to constitute himself the instrument of those 
so Would destroy the prospects of academic study in London, 
flotanaking the University of London a better mechanism for 

-perpese tor whieh it exists. And this is not what we had a 

hoteexpe tof sir John Lubbock, 

Rew, August 10. W. OT. Tittsnt ron. Dyn. 
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Note on Quaternions. 


ON reading Ceyley’s tamoms memoir on matrices,? IT have 
Yan passing that in Me.\uley’s*? notation we may write 
gener, 
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= SdpCDug = - SdpCY’¢ 
e 
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If W he any scalar function of g, and if its independent 
variable be ov (as it is so in seme cases of the problems in 
elasticity, where vz is the volume-dilatation), we might dispense 
with the notation D, for we may write in general, 


¢ 


DW = eo: 


in dnt 


Mso. if () he any quaternion funetion of g, and if its inde: 
pendent variable be #7, we have again 
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Japanese Legation, The Iague, July 16. 


To Find the Focal Length of a Convex Mirror. 


Tue following method is so much simpler than those ordinarily 
used. that it may be of interest to your readers. 

Use as object an opaque screen with a holeand pin-point, and 
painted white, or covered with while paper. 

Set up on the beneh in fine, say, with the left edve of the hole, 
the convex mirror and an auviliary biconves lens of short foe 
length (six inches or so), and adjust the lens so that the image 
the hole and pin-point is formed side by side with the object. T 
centre of the mirror is now at the point at which the image 
sould be formed by the lens alone; this position may either 
caleulated or found (after noting the positien of the mirror and 
then removing it) by means of a screen, Thus the radius 
easily measured. 

Hf the focal length of the mirror be greater than / that of tt 
lens, the simplest way of adjusting is to put the lens as close 
pessille to the mirror, put the object at principal focus of lens, 
and move the object back until the image is formed as above. 

Hf, however, the focal length be less, we ean be sure of finding 
the position by putting the niirror ata distanee of 4 7 from the 
object, and the lens at 2/, and moving the lens back until the 
eee sition is reached. } 

The following is a simple way of making a direet measure of 
the focal length of a coneave lens = 

Vse an object like the one mentioned above. an ausiliary con 
ves lens say sty inches focal length) to produce a convery 
beam, and an auxiliary plane miner, placed beyond the cone 
lens. 

Adjust until the image is formed side by side with the abject 
as before, then the rays must be emerging parallel to 
another from the coneave lens, and henee the convergent be 


removed form an image at the principal focus of the concave 

lens, \ direct measure can thus be made of the foveal length. 
] may add that both methods ate very simple in practice. 
(Grammar School, Macelestield. KLpwin Boubns. 


Oceanic Islands, 


Haste be hoped that in the programme of the present Gover 
menta phice will he found for an item humble and woimperta 
in the politician's (NEN Iut to the biologist of the uty i 
urgency the sending: out of a scientific expedition or exped 
tiens to study the fauna and flora of oceanic ishinds before the 
are esterminated by continental importations. Let ithe gran 
that men of science are busy with problems of even greate 
interest than these whieh such expeditions might help to solve 
But among all the ambitious aims of science, it would be hard 
find one towhich dekty would be more ruinous than to this] the: 
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thorough knowledge of the inhabitants, whether animal or vege- 
table, ai oceanic islands. fhe work must be done speedily, or it 
will be too late: and it is work that can hardly be undertaken 
on a sufficiently extensive scale without aid from Government. 
Haileybury College. F.W. Weapvrey. 


WMICROGRAPHIC ANALYSTS, 
YALLURGISTS would have been greatly aston- 


; Hk ET 
N ished if they had been urged at the beginning of 
the present century to gather information as to the com- 
position of samples of iron and steel by merely looking at 
polished and etched specimens through a microscope. 
The operation is, nevertheless, rapidly taking its place in 
the ordinary routine of a works laboratory. 

As regards the history of the development of this new 
branch of investigation, it appears that micro-mctal- 
lography has not been developed from petrography. It is 
the natural extension of the study of meteoric iron, and, 
a> has often happened in the history of science, it 
seems to have had more than one independent origin. 
Priority of date rests with our own countryman Dr. 
Sorby. In 1864 he submitted to the British Association 
photographs of opaque sections of various kinds of iron 
and steel, and he endeavoured to develop a method for 
the industrial examination of such sections under high 
powers, preferring polished sections to fractured surfaces. 
The abstract of his paper is very brief; but lookiny back, 
it seems strangely comprehensive and suggestive. He 
claimed that the sections showed “tyarious mixtures of iron, 
two or three well-defined compounds of iron and carbon, 
of graplite, and of slag; and these, being present in 
different proportions, and arranged in various manners, 
give rise to a Jarge number of varieties of iron and stcel 
differing by well-marked and very striking peculiarities 
of structure.” 

Later, Prof. Martens, in Berlin, without neglecting the 
examination of sections, carefully studied, in 1878, the 
gencral laws which govern the occurrence and formation 
of fractures, fissures, blow -holes, and crystalline structure 
in metals and alloys. Ilis work, therefore, presents ail 
the characteristics of perfect originality. Tt was not long 
after the publication of Martens’ work that MM. Osmond, 
then engineer at the Creusot Works, began, with his 
colleague M. Werth, investigations on the cellular 
structure of cast steel. This work was published by the 
Académie des Sciences in 3885, and in order to trace the 
progress which has been made in micro-metallography 
during the past ten years, it would be difficult to do 
better than consult the beautiful monograph by M. 
Osimond which has recently been published by the Socrté 
dC Encouragement of Paris.! 

As M. Osmond justly observes, metallography should 
in its early days be descriptive: it should enable 
us to determine the form and nature of the various 
constituents of alloys. to ascertain their mode of dis- 
tribution, and to measure their dimensions. Later on, 
when sufficient data have been established, it will be 
possible to apportion the observed facts to their respec- 
tive causes 11 by ascertaining the way in which the 
Structure of a yiven metal changes under the intluence 
of the three combined factors temperature, time, and 
pressure, and 2) it will be possible to trace the relations 
between the observed facts and their consequences by 
defining the mechanical properties which correspond to 
a particular structure. 

The first step in the complicated procedure is to cut 
and polish the opaque specimens of steel. The methods 
do not admit of condensed description, and the original 
memoir must be consulted, as even the technical manuals 
of crafts, in which the polishing of metals plays a part, 


Na Methode xenerale pour VAnulyse micrographique des aciers au 
eathone,”” par M oF. Osmond (full de da Soc. dd Huconragement, vol. x 


1. 4, 185). 
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‘colours readily either yellow, 


give but little information that is useful in the preparation 
of metallic sections for the microscope. Jt must, how- 
ever, be added that one method of polishing is specially 
designed with a view to wear away the softer constituents 
of the specimen. and bring the harder into relief. It is 
often useful to attack a polished specimen of steel with 
a reagent which will colour certain constituents only. 
For this purpose M. Guillemin treats sections of bronze 
by oxidation, at regulated temperatures, which produces 
varied colourations on several constituents of the alloy. 
while M. G. Charpy prefers an electrolytic attack. It 1s 
somewhat surprising to find that an infusion of coco a 
popular French term for an infusion of liquorice is very 
useful for the purpose, which recalls the fact that Japanese 
artificers have, for centuries, used plum-juice vinegar, 
decoctions of ftinely-ground beans Glycine hispida. or 
extracts of the roots of certain plants. as valuable moe 
for colouring the peculiar alloys which they employ i 
art metal-work, It may he that the micro- Pe eiice raphe: 
has much to learn from the Japanese. 

The “attack” of polished specimens is made by suit- 
able reagents, which may be divided into the three classes 

acids, halogens, and salts. Of the acids, nitric acid of 
36° Baumé appears to be the most useful. Of the halogens 
the pharmaceutical tincture of iodine gives excellent 
results, as it removes carbon from the steel. and colours 
certain portions of the specimen. Such treatment, the 
nature of which has been so briefly sketched. will serve 
to reveal the main constituents of steel. These are nve 
in number, and it has been found convenient to give 
mineralogical names to them, following the suggestion of 
the distinguished American metaillurigist. Mr. Howe. 
Thus pure iron is called fevrz/e ; the carbide of iron, Fe.C, 
of Abel, cementite. This is not coloured by the infusion 
of coco or tincture of iodine, which latter leaves it of a 
silver-white brilliancy under vertical illumination, Dilute 
nitric acid in the cold does not affect cementite. The third 
material is one of the components of the ‘pearly 
constituent of Sorby,” which may be coloured by coco 
or by todinc, and M. Osmond proposes the name 
of sarbfre for it, though he is uncertain as to its exact 
constitution. The fourth constituent, to which he 
gives the name of martensite, is that which is ordin- 
arily obtained by the rapid cooling of a specimen of 
steel during the familiar operation known as “ harden- 
ing.” It is a crystalline, fibrous substance which iodine 
brown or black, according 
to the amount of carbon it contains. Now, martensite 
preserves its characteristic forms equally well in very low 
carbon-steels which have been hardened, as well as in 
high carbon-steels which have been subjected to this 
process. It may be urged, therefore, that martensite is 
not a carbon-iron compound which has liquated out of the 
mass, but that it represents the crystalline organisation, 
formed under the intluence of carbon by one of the allo- 
tropic forms of iron. 

The last of the tive constituents of stcel, marks the 
transition of soft iron into hardened steel. The name ot 
froostite is after the eminent chemist. and it resembles 
sorhite, but its composition is as yet uncertain. This 
name is not well chosen. as a varicty of silicate of zine 
has long been known as troostite. 

It will be evident that a micro-section of a mass of 
steel closely resembles a rock-section which has con 
stituent minerals distributed through it. It should. how- 
ever, be pointed out that there are cases in which the 
existence of these scveral constituents cannot be sharply 
defined, as it is frequently necessary to deal with transi- 
tion forms which defy classification. Sarbite. troostite, 
and martensite appear to be solidified solutions of 
various forms of carbon in diverse forms of iron, for it 
seems clear that nietallographie work on stect brings into 
prominence the existence of allotropic forms of iron! 

In order to realise how complicated the structure of 
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ordinary steel really is, reference must be made to some 
facts recorded in NatvRiE, vol. xh. 1889, p. 32. An 
attempt was therein made to show that notwithstanding 
the importance of the part played by carbon in the 
hardening of steel, the phenomena of hardening cannot 
be explained solely by a change in the relations of 
carbon to iron. The iron itself appears to change its 
state, and M. Osmond has shown that it probably assumes 
at least three distinct allotropic forms, which he designates 
respectively as a, 3. and y iron, 

The fact that the iron itself may exist in more than 
one State, brings into prominence the causes which under- 
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remarkable. The operation consists in raising the metal 
toa high temperature and in allowing it to cool slowly, 
A granular structure is thus developed in the metal, the 
size of the polyhedral grains being proportional to the 
temperature to which the metal is raised. If the tem- 
perature 1s over ooo C, the grains of ferrite iron) will 
be Jarge, while the perlite remains outside the grains and 
arranges itselfin the joints round them. Fig. 1 represents 
a sample of very mikl steel contaiming o'14 per cent. of 
carbon which had been forged and etched with dilute 
nitric acid ; while Fig. 2 represents the same stee] which 
has been cooled from an initial temperature ef 1013> C, 


he the difference between an ordinary rock-section and 
that of a metal or metathe alloy. In granite, for instance, 
as the fused mass cools the quartz, mica and feldspar 
fall out of solution in distinct crystalline masses : and 
although the fusibility of the mass. and consequently its 
structure, may be greatly influenced by the presence or 
absence ofa small quantity of impurity, say two or three per 
cent. of sodium, still, so far ay we know, complications 
do net arise from allotropy of the constituent elements 
of the rock. In the case of a specimen of carburtsed 
sron the conditions are widely different. It is certain 
that (one very vital change in the relations between the 


My 
aroen and the iron does actually take place at 650 ©., 
Wet ,ata temperature far below the fusing point 
oft The decomposition of the carbide of iron, 
T Gee, the place at vartous rates. Cementite cian, 


fur « nder sutftient pressure, resist dcCompost- 
tion vt termperncure well above that at which it would 


onlin. |y wm coand we are confronted with the 
compl n ] 


ensue when carben ts united, not 

merely with @ iron, but with @ or y iron, sea as te form 
eather bes € or bey ¢ 

\ few examples will corve to make the method of in- 
estimation clear, Ldve 
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, quenching it in water, 


In it’ the ferrite has arranged itself in Jarger grams than 


was the case in the first section, which had not 
been raised to nearly so high a temperature before 
cooling. Now compare this with Fig. 3, which shows 


the effect of raising the steel to an inidal tempera- 
ture of g6o? C., allowing it to cool down to a tem- 
perature of 770° C., and then cooling it rapidly by 
Microscopic examination shows 
that the interstitial matter is martensite, together with 


_ some troostite, while the principal mass is sull ferrite in 


grains. These three specimens, chosen, it should be re- 
marked, from the eighty-five beautiful photographs given 


phan 


by M. Osmond, serve to show how much the structure 
of the same variety of steel will vary with the themial 
treatment to which the metal bas been subjected. Vie 4 
shows a sample of more highly carburised steel polished 
with rouge, which presents a vermicular surface of ferrite 
and perhite, 

Vhere would appear to be no limit to the applications 
of micrograplic analysis, as all metals and all alleys 
mity be subjected to its action.  Ttis known, for instance, 
that the qualities af the copper alloys are greatly modi 
hed by the addition of minute quantities of deoxidising 


effect of annealings steelis very y agents, such as phosphorus, aluminium, or silicon, and 
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M. Guillemin, in an admirable paper on the metallo- 
graphy of the alloys of copper presented to the French 
“Commission des Meéthodes d'essai des Matériaux de 
Construction.” } has yiven evidence that it is possible to 
pronounce with certainty, by the examination of etched 
surfaces of examples of ‘the alloys, which deoxidiser has 
heen employed. 

It remains to he seen in what way the mechanical 
properties of steel are connected with the structural 
changes revealed by imicrographic examination. In 
every specimen of steel, as has already heen stated, at 
least three great molecular changes are produced as the 
metal is raised from the ordinary temperature to a white 
heat. The behef that the rearrangement of atoms in 
the molecule of iran ‘which is, in fact, allotropy, is really 
fundamental to these molec ular changes, ts rapidly gain- 
ing adherents, but authorities on hardening of steel are by 
no means in accord as to the true significance of allotropy 
in relation to that important industrial operation. The 
writer of this paper has long declarcd himself to be a pro- 
nounced allotropist,and many patient experimenters are 
hard at work at the problem. M. Charpy, for instance, had 
already pointed to the peculiar behaviour of steel under 
longitudinal stress, as pronf that the metal undergoes 
allotrapic change. He now secks, by an elaborate series 
of experiments, to ascertain whether the mechanical tests 
of steel which has been quenched at definite temper- 
atures, support Osmond’s view as to the significance of 
the part played by allotropy of iron in the hardening of 
steel. Charpy’s opinion seems to be that, on the whole, 
his experiments do not afford conclusive evidence 
in support of Osmond’s view. It may, however, be 
urged that in the case of steel, mechanical tests could not 
be expected to afford decisive evidence in relation to 
the theoretical significance of allotropy, because, as M. 
Qsmond’s micrographic work shows, the structure of 
steel is so complex and varies so much with thermal 
treatment. It is, of course, ultimate structure which 
determines the strength and elasticity of steel, and none 
ef us claim that allotrapy is the sole factor im the 
production of structure. 

The magnetic behaviour of steel, on the other hand. 
as M. Curie has recently pointed out, is greatly influenced 
by temperature, for, within the range “of 20° to 1350. 
rapid variations in magnetic properties of soft iron reveal 
themselves at about 750, 860°, and 1280°. This, as he 
pays, is favourable to the views of MM. Osmand, because 
on independent evidence we are led to conclude that 
at temperatures near these points the metal undergoes 
allotropic modifications. 

It is to be hoped that microscopic analysis will soon 
take its place in the ordinary routine of every steel works 
lahoratory, and it should be added that in this country 
two well-known authorities, Mr. VT. Andrews and Mr. J. 
Ic. Stead, constantly employ it, while Mr. A. Sauveur? 
has originated the system already in the works of the 
Mlinois Stee) Company. We 1C. INO ESS eT SSc 


EPENOLION (ULC UNEN del OE TILT: 
MERLING OF THEE BRITISH 
SOCLITION. 


*HE annual meeting of the British Medical Associa- 
tion is, no doubt, increasing in impertance, since it 

1s sbecaminy a congress for the demonstration of theadvance 
of medicine. The work of the meeting may be con- 
sidered as belonging to two classes, the practical and the 
scientitic. Many, no doubt, who attend the annual 
he do so with the abject of gaming practical help 


NLC ALL 
AVE ETM O GUE egioye 


“Analyse Micrographique des Alliages. 
» 232, July 25, 1892.) 
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in both the medical and the surgical treatment of their 
patients ; and this help the annual meeting yives in 
abundance. One of the most important parts of the 
meeting, however, is that which is occupied with the 
progress of scientific medicine, and consists not so much 
in the announcement of startling discoveries for with 
these medicine has but little to do, but in the revision 
and criticism of the facts discovered by experiment and at 
the bedside. 

Medical science is becoming more exact. as the know- 
ledge of the functions of living tissues physiology) and 
their changes in disease | pathology, increases. 

It is not so many years ago when the chief subject in 
what was called physiology was histology, or the struc- 
ture of the tissues. Physiology proper then rapidly 
progressed, and although at first it was considered from 
a somewhat too physical standpoint, and indeed is still 
so considered by some, yet it has received an enormous 
impetus by heing associated with the study of chemistry 
and of the action of the chemical constituents of the 
body on the hving tissues. This is evidenced in the 
excellent address on © Internal Secretion,’ viven by Prof. 
E. .\. Sehifer, F.R.S.. of University College, a subject 
which in its scientific aspects is of a quite recent develop- 
ment. .\ secretory organ may, hike the stomach, salivary 
glands, &c., separate materials from the blood and pour 
them into a cavity, in which they are utilised ; this may 
be called external secretion. On the other hand, ‘* some 
secreted materials are not poured out upon an external 
surface at all, but are returned to the blood” ; these may 
be called internal secretions. Although it 1s probable 
that in the widest sense every tissue has an internal 
secretion, yet this is most obvious in the ductless glands, 
such as the thyroid, the suprarenal bodies, and the 
pituitary body. But in one gland with an important 
external secretion, viz. the pancreas, there is also an in- 
ternal] secretion which is of great value in the economy. 

The subject of internal secretion has developed hand 
in hand with clinical medicine, and it was the obser- 

vation of patients which first, as in the case of the thyroid, 

gave the clue to the line of investigation. It is im- 
possible in this place to give a detailed account of 
Prof. Schafer's address; it is well worthy of study 
by every one interested in the progress of biological 
science. It will not be out of place, however, to illustrate 
the subject of internal secretion by quoting as examples 
the invesugation of the pancreas and the suprarenal 
capsules, the latter of which has been the subject of 
special study by Prof. Schafer, in conjunction with Dr. G. 
Oliver and Mr. Moore. 

The association of disease of the pancreas with the 
presence of sugar in the urine has long been noted ; 
although only a certain proportion of cases of diabetes 
show any great changes in this organ. If the pancreatic 


juice be diverted from the intestine, or if the duct he 


blocked, the animal experimented upon does not dic, 
there is no glycosuria, nor does it apparently sutier any 
great nutritional change. Hf, however, the pancreas be 
totally extirpated, glycosuria appears, and the animal 
invar lably dies; this docs not occur, however, if only a 
part of the organ be removed. More than this, if a 
portion of living pancreas be successfully grafted into an 
animal from which the oryan 15 subsequently completely 
removed, no evil results follaw. Besides its obvious and 
important function of secreting a digestive juice, the 
pancreas therefore produces some material which it wives 
to the blood, and which is essential forthe continuance af 
life: this is the internal secretion. On the other hand, 
itis suygested that the ergan nominally separates and 
transforms some toxic substance which 1s fatal to exist- 
ence ; thisis the theory of auto-intoxication. The internal 
secretion of the suprarenal capsule is more obvious, per- 
_ haps, than that of the pancreas. “Phe capsule is a duct- 
| tess gland : it has no external Secretion. The complete 
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removal of both suprarenal capsules results in- rapid 
death. which is preceded by great muscular weakness, 
diminished tone of the vascular system. und some nervous 
symptoms ; a combination of events which is seen 
in .\ddison’s disease. which is a disease of these organs. 
From the medullary portion of the gland, Schafer has 
obtained an extract containing an active substance which 
is remarkable as producing its effects in very small doses 
as little as §$ milligrams in a doy weighing 10 kilos.’, 
and as being capable of withstanding for some time the 
temperature of boiling water. This substance increases 
the duration of the contraction of muscle, as tested by 
the apparatus ordinarily in use in the physiological 
laboratory ; but it has a more remarkable effect in greatly 
increasing the blood pressure, a result following a direct 
action on the peripheral arterics. In the case of the 
suprarenal capsule, there is thus distinct evidence of 
internal secretion ; that is. of the presence in one part of 
the gland of a substance which has a well-marked physio- 
logical cffect. Into all the questions arising out of this 
subject it ts impossible now to enter. The subject ts one of 
Vast Importance to scientific practical medicine. As the 
results of future investigation, we may hope to obtain 
not only a yreater knowledge of the pathology of some 
obscure nutritional diseases, but some indications for their 
relief and trearment. Vhis has already been accom- 
plished in the case of myxcedema, in which the thyroid 
gland is degenerated, and in which very great benefit 1s 
obtained by feeding the patients with fresh thyroid gland, 
or by injecting: the extract. 

One other scientific result of the annual mecting may 
be viewed. It is the predominant place now given in 
the study of disease to the question of infeetion, AI 
disease is not infective, but infection, in theory, has for 
many decades played an important part in pathology. 
The great change which has come over medical science 
Is, that the question of infeetion is now studied from an 
experimental point of view, Vague theories have given 
place to facts, which are of prime importance, not only 
in the understanding of disease, but in its treatment. 
In the investigation of discased, as well as of normal 
functions, the application of chemical methods has been 
of preat service, and is destined to be of stull greater 
Importance, 

The accurate study of infection deals with a far wider 
subjert: than the characteristics of the infective agent ; 
since it is aiso concerned with the reaction af the 
body a,itinst the micro-organism and the poisonous 
chemical substances this produces. The study of this 
reaction of body has, from the morphological point of 
view, given a clearer view of the processes occurring in 
inflammation : and from the chemical point of view, it 
has opened up a wide field of possible therapeutical 


a,ents, ‘The prospect is one which ts reassuring for the 
future. The factthat infeetion is being so closely studied, 


and that the infective agents in so many discases have been 
soluted, a5 of greitt importance to the human race y since 
me tion as preventible. Vhe fact that the body, in. re- 
“Ons against an infective disease, produces a substance 

Pech counteracts invaston, as well as the poisonous 
odes formed by the infective apent, is of as preat im- 
perianec as the tirst point: since an mnfective disease may 


wocured, Nt the annual mecting. the discussion on 
por amon as an infective disease a discussion which 
mee lave been impossible, and: would even have been 
one lere | belicroas only a dew years age as well as the 
di en oan the otuhty ef the diphtheria ante tesxin, 
Viistrate’ the point mentioned. In the discussion on 
diphtheria thy jreat magertty of the speakers, both those 
she commidercd the subject tram the scientite aspect 
and thes shoe looked att sunply from the practical 


et reed that the use of the anti teain in the 
not onl Jneed ona tir screntitie basis, but 
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Whatever the hmitations of the treatment by anti-toxic 
scrum may in the future be proved to be, there can be 
but little doubt that its discovery marks an epoch in the 
treatment of infective disease. 


PETES TP SWYCH MNEEE PING OP THE VRAD See 
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“T° arrangements for the meeting of the British 

Association at Ipswich this autumn are making 
rapid progress. The General Election somewhat inter- 
rupted the preparations of the local secretaries, but the 
excitement being now over, peneral attention in the 
locality is again centred on the coming visit of the 
Association, and great efforts are being made in the 
town and neighbourhood to ensure the success of the 
meeting. The chief public buildings in the town are 
just emerging from the hands of the painter and decor- 
ator. ‘The reception room will be located in the Town 
Hall, the council chamber being the room actually set 
apart for the purpose, whilst the library will be the 
writing room. ‘The President's address and the evening 
discourses will be delivered in the public hall, as will 
also the lecture to working men. In the matter of 
Section reoms, the Local Committee will be able to offer 
the Association very good accommodation, as there are 
fortunately a number of suitable rooms and halls in the 
town within a very short distance of each other, and all are 
close to the reception room. “The two halls at the Girls’ 
High School, which were formerly the New Assembly 
Rooms, and were used for the reception room and for 
Section E on the oceaston of the Ipswich meeting in 1851, 
will be allotted to Section A (Mathematical and l'hysical 
Science! and Section 13 (Chemistry). About two hundred 
yards distant is the Co-operative Hall, in which Seetion 
G i Mechanical Science) wil meet. Section C Geology) 
will be accommodated in the Art Gallery adjoining 
the Muscum., Section D (Zoology) and the new See- 
tion K Kotany) will have, respectively, the banquet 
room and the lodge room at the Masonic Hall. The 
Lecture Hall, adjoining the Ipswich Institute, will be 
riven over to Section Kk (Geography), whilst across the 
street, the Working Men’s College \ formerly known as 
the Old Assembly Rooms) will be set apart for Section Il 
Anthropology). 

The proceedings will commence on the evening of 
Wednesday, September 11, when the Marquis of Salis- 
bury will retire from the presidenual chair, and Sir 
Douglas Galton will take his place. ‘The new President 
will then prececd to deliver his address. ‘The second 
evening will, as usual, be devoted to a conversazione, 
which will probably be held in the muscum and_ the 
adjoining buildings, used as art and technical schools, 
On Vriday evening Prof. Silvanus I) Vhompsen will 
deliver a lecture on “ Magnetism ino Rotation,” On 
Monday evening Prof. Percy ¥. Frankland will discourse 
on “the work of Pasteur and its various developments,” 
and on ‘Tuesday there will he a soirée piven by the 
Ipswich Scientific Society and the Suffolk Institute of 
Archwology jointly, “Vhis, like the first soirée, will pro- 
bably be held in the Museum buildings. he lecture to 
working men will be given on the Saturday evening by 
Dr. Alfred Th. Fison, who takes * Colour” for his subjcet. 

In response to a special invitation which the Local 
Committee issued to foreign men of science, the follow: 
ing gendemen have signified their intention of being 
present at the mecting Vref, .\. Gobert Brussels, 
Prof, WOE. Ritter Tleidelberg . Rev, T. Adams Canada , 
M.J.Dantzenburg Paris ,Dr.0. Maas Munich ,M. Boule 
Museum d'iistoire naturelle, Paris), Prof. Ira Remsen 
Johns Hopkins University, U.S.\0, Prof Bunge | Ttan- 
over, Prof. B.C. llansen Copenhagen), Or van 
Riyckevorsel) Rotterdam . VG. Dolfus( Paris) His Excel- 
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(Brussels,, Prof. Michie Smith Madras, M. Aas 
Franchimont (Leiden, Dr. Il. Haviland Field | New 
York, Dr. Bashford Dean “Colombia College, New 


York, Prof. J. W. Langley Ohio, U.S.A. , Dr, Paschen 
(Hanover: Dr. Conwentz | Dantzic:, M. Berthelin | Paris . 
A farge number of the leading scientific men in England 
have already notified that they will attend the meeting. 

‘The hon. local secretaries for the meeting are Messrs. 
S. A. Notcutt, G. H. Hewetson, and E. P. Ridley. All 
communieations to them should be addressed to the 
Museum, Ipswich. 


(SEUMLILON, TRAUB METIOM, TE AUTAOING 
Y the death of Henri Ernest Baillon, France has lost 
one of her most accomplished botanists, and cer- 
tainly her leading systematist. (Under date of the 19th 
ult. the writer received the following lines from a friend 
at the Muséum d'Histoire naturelle, Paris. 

~ Je vous écris sous une bien pénible impression ; MM. 
Baillon est mort hier soir subitement. Dans lTapreés 
midi if était venu au laboratoire selon son habitude. A 5 
heures et demie il prit un bain: 4 6 heures son fils 
rentrant de l'Ecole de Médeeine le tronva mort. On 
croit que le bain, un peu trop chautié, a déturminé une 
congestion. 

* C’est une grande perte pour nous et pour la botanique. 
Sil avait des ennemis implaecables, il avait aussi des 
amitiés fidéles. Je ne doute pas que Vavenir ne montre 
que dernére un ésprit, dont les manifestations parfois 
acerbes visait moins la personnalité que ce qu'il jugeait 
ctre Verreur, se eachait un caeur sensible a lexeés. [lest 
un bon nombre de ses éléves pauvres qui savent de 
quelles délicatesses il savait entourer une aumone. 

“Quoiqu'il en soit c’était un grand botaniste ; vous le 
jugez ainsi, n'est ce pas? 

“Ses quatre enfants vont se trouver dans la misére la 
plus profonde qu’on puisse imaginer. Ce qu’il n/a pas 
dépensé de sa fortune pour la publication de ses livres 
adisparu dans le gonffre des dettes de celle qui a porté 
son nom, <ujourd’hui il ne reste nen.” 

The allusion to Baillon’s personal charaeter in the fore- 
going letter will appeal to the sympathies of those who 
knew him on this side of the channel. Unfortunately he 
quarrelled with some of the foremost French botanists 
of assured position, which led to regrettable and undig- 
nified reeriminations on his part, and resulted in elosing 
the doors of the Académie des Seiences against him for 
ever. ‘This embittered his hfe considerably, and ren- 
dered his relations with a section of the botanists of 
Paris almost unbearable. 

For most of the following particulars of aillon’s 


career 1 am indebted to the author of the above 
letter. Henri Baillon, as he usually signed himself. was 


born at Calais, November 29, 1827, of ia family of good 
position and reputation in the town and district. He 
studied with great distinction at the Lycée de Versailles, 
and commenced his medical education at the age of 
seventeen. In 1854 he became house-surgeon at the 
Hopital de fa Piug, Paris, a position obtained only by 
severe competition ; and he was so brilliantly successful 
in his work, that he was unanimously awarded the gold 
medial of the foternat, the highest reward at the disposal 
of the Faculté de Médceine. Tfis candidature for the 
degree of Docteur en Médeeine was a perfeet triumph, 
for he completely held his examiners, both by the cleganee 
of his diction and the depth of his scientific views. In 
1863 he succeeded Moquin Tandon in the Chair of Botany 
at the Ecole de Médecine, and he filled this chair up to 
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the time of his death ; and for some time was Professor | 


of Botany at the Lycée Napoléon as well. Tle was also 
Docteur és Sciences. In 1875 he was clected a foreign 
member of the Linnean Society of London, and last year 
he received the same distinction from the Royal Society. 


MOe13y76, VOL. 52] 


| 
\ 


oe 
This gave him much pleasure, ind consoled him, in some 
measure, for the implacability of his own countrymen. In 
1866 he and a few others founded the Suciété Lionéenne 
de Paris. He was elected president, and continued to 
aet as such until his death. For some years the Pve- 
ceedings of this very small Society were published in 
Baillon’s own periodical, Adansonia, and then a bulletin 
Mensuel appeared, and has continued to appear down 
to the present time, entirely owing to the energy and 
industry of the president. This organ was not published, 
hut distributed to the leading botanical establishments ; 
hence there is no record of Baillon’s numerous articles 
therein in the Royal Socicty’s catalogue of scientific 
papers. Yet, omitting these, the catalogue contains the 
titles of 230 of his papers, published between 1854 and 
1883. But Baillon was a most prolific writer, and covered 
a considerable range, though systematic botany was his 
chief study. 1 need only name his sensor, twelve 
volumes. 1866 to 1879; * Dictionnaire de Botanique,” 
four volumes, 1876 to 1892; ‘llistoire des Plantes,’ 
1867-93, and still unfinished. Baillon, too, was the only 
French botanist who occupied himself on the rich col- 
lections of flowering plants in Paris from Madagasear ; 
being the author of the uneompleted © Histoire des Plantes 
de Madagasear,” forming a portion of Grandidier’s great 
work on Madagascar. 

Baillon was one of the few existing botanists having a 
good knowledge of the phanerogamic flora of the world, 
As a writer, however, he was more eritieal than method- 
ical, and many of his original observations and sugges- 
tions have been overlooked hy botanists who have subse- 

uently gone over the same ground. This is owing to 
the fact that the titles of many of his articles do not 
sufficiently describe their contents. Not infrequently a 
new genus or a new species is described in the body of a 
paragraph, and sometimes so informally. that only by 
careful reading is it possible to arrive at the fact. This 
often caused the author himself chagrin, especially as he 
was very sensitive and apt to believe that his work had 
been purposely ignored. I had almost forgotten to 
mention that the Euphorbiace: were one of his favourite 
families, and his “Etude Générale du Groupe des 
Euphorbiaeées” is one of his most finished works. This 
is not the place to enter into a more critical examination 
of his works, but I cannot help mentioning that the 
illustrations almost throughout are of a high order of 
merit. Dr. Baillon has been a frequent visitor to Kew 
and the British Museum during the last thirty years, and 
many botanists will join me in regret for his sudden 
death whilst apparently in almost the full vigour of life. 

The veteran Professor of Botany, Charles Cardale 
Babington, in the University of Cambridge, whose death 
has lately taken place, was born at Ludlow in 1808, 
and educated at St. John’s College, Cambridge, taking 
his B.A. in 1830 and M.A. in 1833. As long ago as June 
1830, he was elected a Fellow of the Linnean Society ; 
yet there are still two of earlier date in the Society's list, 
namely, Dickinson Webster Crompton and William 
Pamplin, both elected the previous January. There are 
only two others, ‘Phomas Areher-Hind and James Bate- 
man, who have been Fellows of the Society for upwards of 
sixty years. {n 185t Babington was elected a Fellow of 
the Royal Society, and among the fifteen of that year, it 
may be mentioned, were the late Prof. Huxley, Lord 
Kelvin, Sir James Paget, and Sir Gabriel Stokes. In 
1861 he succeeded the Rev. J. 5. Henslow in the 
Botanieal Chair at Cambridge. a post he held up to 
his death, though for many years he was incapaei- 


tated from performing the dutics. Prof. Babington 
was, in his early years at least, a prelific writer, 
his first paper appearing im 1832. His writings 
were almost exclusively on the British flora; and 


his name will stand in the history of British botany 
as the inaugurator of a more eritical dehmitation 
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of species than had previously found favour in this | play that important part in the spread of diphtheria which they 


country, Taking Roeh and Fries as his models. from 
whom he largely borrowed, he published the tirst edition 
of his * Manual” in 1843. This new departure caused 
considerable commotion and opposition from the older 
-chool of botanists ; and the fact that Babingtan did not 
possess the entical acumen and originality of the masters 
in his adopted school. sometimes cxposed him to attacks. 
Nevertheless the “ Manual” was a success, passing 
through eight editions, the last of which appeared in 
813 and it still enjoys ereat favour, even among those 
who do nat go so far in the matter of species. Babington 
was also author of several local floras; the first being the 
“Vlora Bathomensis.” 1834: followed by the ‘ Flora 
Sarmiensis. 153y. and a * Flora of Cambridge,” in 1860. 
Daniel Cady Eaton, who belonged to a sehool of 
American botanists, of whom very few survive now, was 
the grandson of Amos Eaton, the author of the formerly 
funous * Manualof the botany of North America,” which 
passed through many editions : and son of General Amos 
BE. Eaton, also a devotee of natural history. 1). C. Eaton 
was born m 1834. and early evinced a liking for botany. 
Atter a successful carcer at school and college, he ex- 
pericneed many changes. including service in the federal 
army during the civil war. In 1867 he was called to 
the Botanical Chair of Yale College, New Haven, which 
he held until his death. As an author he will be best 
remembered by his writings on North American, Mexican, 
and West Indian ferns. His principal, or at least most 
popular. work is lus * Ferns of North America,” illis- 
trated in colours by J. 1). Emerton and C. BE. Faxon, 
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NOTES. 
De. Beko, of Copenhagen, has been elected a Correspondant 
fothe Varis Academy of Sciences, in the Section of .\natomy 
bE Zeovwakegry. 


Titt. resignation is reported of Mr. K. Trimen, F.R.S., 
Curster 6f the South African Museum, Cape Town, and also of 
Mr. WK. LJ. belen, C.MEG., FARLS., Director of the Observa- 


tery at Melbourne. 


Tre deaths are announced of Tr. Adolf Gerstacker, Dro- 
fessor of Zoolovy inthe University of Greifswald ; Dr. Pellegring 
Strobel, Director of the Natural History Museum at Parma: 
Trot TE. Winwevr. Professor f Mineralogy and Geology in the 
University of Brassels: and Dr. W. Falbsritius, Astronomer at 


the Wiel! Observatory from 1876 to rSg4. 


Trt Drench Association for the Advancement of Science met 
at Bordeauy last week. Tt was at Berdeaus that the Association 
etd ats fiest meeting in 1872, and this year the same cordial 
hespitality was @ecorded to its members as was given twenty: 
three years age, The president of the recent ineeting was 
M. Tmile Vrelet, and in bis presidential address on * Lat 
Sul brite, he indicated the place of hygiene among the sciences, 


trveed] its limits, 


Toth anmead congress of the British Institute of Public Health 
Vebepeve bat Hull on Tharsday last, tinder the presidency of 


Ue Wire, On Priday, Sir A. Kollat dehvered an address as 
preter of tac mumespal and parliamentary seetion at the 
[ee iteets , lor. Cameron delivered an address in the section 
f ply othy rome. Tt was resolved on Monday ** Chat in 
ERO de beth ail municipal and Teeal authorities 
Lilie ered te provide crematoria, cand that a petite 

Ho prement®) ote Torment un support of the Hilt about to be 
t ted th) fem thy ebyect Prof, Wo ik. Smith Drotgeht 


ferward the Whee tof the itucnee of scheels on diphtheria, 


had been supposed to do. The tinal sitting of the congress was 
held on Tuesday, when the reports of the several sections were 
adopted, and a resolution was passed that every house in a 
watering-place where lodgers were accommodated should undergo 
a survey by the sanitary authority. and that a certificate of fitness 
should be compulsory. 


THE annual summer mecting of the Institution of Junior En- 
gineers, the headquarters of which are in London, takes place 
from August 17 to 24, the rendezvous heing Belgium. The towns 
to be ted include Antwerp, where the municipal docks, M. 
Kryn’s diamond-eutting works, and other places of interest will 
he opened to members’ inspection. At Ghent, MM. Carel’s 
engine works, M. de Ilemptinne’s cotton-spinning works, and 
M. Van IToutte’s nursery gardens will be seen: at Brussels, the 
electric lighting station ; whilst at Li¢ge,the works of the Sucieéte 
Cockerill, the Vielle Montagne zine works, the St. Leonard 
locomotive works, the Val St. Lambert glass works, the 
Small Arms Factory, and the Electric Tramway Installation 
will be visited. In honour of the Institution a banquet is to be 
given by the Li¢ge section of the Society of Mngincers from the 
University, and the members will also be the guests of the 
Societe Cockerill. An excursion to Verviers, where the Chamber 
of Commerce will entertain the visitors, is arranged for the par- 
pose of seeing works in connection with the woollen cloth in- 
dustry. 


Tlere MM. Peltzer’s works and those of M. Duesberg- 
Delrez, La Vesdre, and M. Hauzeur Gerard fils, will be opened. 
The celebrated Gileppe reservoir, from which Verviers receives 
its domestic and manufacturing supply. is also ineluded in the 
programme. .\ large number of members have notified their 
intention of being present at the meeting, which promises to be 
one of the must successful the Institution has held, 


AN auto-mohile carriage race hetween Chicago and Milwaukee, 
promoted by the Zimes-Herahd of Chicago, will be decided on 
saturday, November 2, the object being to encourage and 
stimulate the invention, development, perfection, and general 
adoption ef metor carriages. The amount offered in prizes is 
5000 dollars, apportioned as follows: lirst prize, 2000 dollars 
and a gold medal, open to competition to the world ; second 
prize, 1500 dollars, with a stipulation that, in the event the first 
prize isawarded to a vehicle of forcign invention or manufacture, 
this prize shall go to the most suecessful American competitor 5 
third prize, 1000 dollars; fourth prize, 500 dollars. The third 
and fourth prizes are open to all competitors, foreign and 
American, The rales laid down stipulate, among other things, 
that no vehicle shall be admitted to competition which depends 
in any way upon muscular exertion, except for purposes of 
guidance. 
petroleum, gasoline, electricity, or steam, and which are pro- 


Competing vehicles which derive their power from 


vided with receptacles for storing ar holding the same, will he 
permitted to replenish the same at Waukegan, UHL, and at 
Kenosha, Wts., but at no other points. 


Di gine the past week the weather over the United Kingdom 
has heen very unsettled, owing to the advance of various low- 
pressure areas from the .Atlantic. Several heavy thunderstorins 
have occurred, the most severe being on Saturday night, the 
toth inst., over the southern and south eastern parts of Hugland. 
In London the storm was very violent, and the lightning was of 
The disturbance travelled from sonth te 
An exceptionally 
heavy thundersterm also occurred at Tlolyhead on the same 


unusual brilliancy. 
north, and was accompanied hy heavy rain. 


night, and the rain measured there on the next morning amounted 
The Weekly Weather Weport of the roth inst. 
states that the rainfall for the week exceeded the average in all 


to 20S inches. 


districts, the amount aver England being about twice as much 


ene ta thy copred bas remeths com¥ended that schools did net | as the mean. 
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THe Meteorological Office has received through the Colonial 
Office a report from the Governor of Tlongkong, according to 
which it appears that the colony was recently suffering from a 
great drought ; the rainfall from January £ to June 23 last having 
been only 13°7 inches, being a deficit of no less than 28°'7 
inches on the mean of the corresponding period of the previous 
five years. The Governor draws attention to the fact that 
between October 1893 and April 1594, the colony suffered much 
from want of rain, and that the plague of the latter year was 
sttpposed to have originated from a deficient water supply. 
Though the drought of the first half of this year has been fav 
more serious than that of 1893 94. the plague has not yet rev 
appeared in an epidemic form; but the reservoirs had, at the 
date of the despatch (June 26), only about a week's supply left 
in them, From a return furnished by the Director of the TTong- 
hong Observatory, it appears that the greatest deficiency has 
occurred during May and June, when it amounted to 1t and 12 
inches respectively. 


La Technologie Santtadre is the title of a new journal devoted 
to questions of water supply and apphed bygiene. 
lished in Louvain, and is edited by a civil engineer, Victor J. 
Van Lint. The first number, amongst other contributions, con- 
tains an interesting and useful article by M. Ad. Wemna, the 
well-known Director of the Antwerp Waterworks, on ‘* The 
Theory of Sand Filtration.” The practical genius of the English 
in the past is emphasised in commenting upon Simpson's intro- 
duction of sand filters in London in the year 1839, and we are 
told that having produced such brilliant results, it not 
surprising that as a nation we are so slow and reluctant to adopt 
more modern methods and change our system of technical 
insuuction ! Besides original articles, revicws of books are also 
appended, and what, perhaps, is one of the most useful features 
of this undertaking, is the bi-monthly issue of a supplement, 
international in character, containing a bibliography of books, 


It is pub- 


is 


pamphiets, &c., published on subjects connected with water 
supply, together with short notices of public hygicnic enterprise 
in different parts of the world. 


INPRA-RKED light is invisible to us cither because the humours 
composing the eye are opaque to it, or becanse the light is in- 
capable of eaciting the retina, Cima and Janssen have adopted 
the former explanation, but the alternative one ha» been accepted 
by Vyndall, Engelmann, and others, while Helmholtz maintained 
that the strong absorption suffered by infra-red rays in their 
passuge through the eye is sufficient to account for their in- 
isibility. That they are strongly absorbed has been found by 
all observers, but Herr 2. Aschkinass proves, in the last number 
of Wredemames Annaler, that there is no sudden increase of 
absorption beyond the red end of the spectrum, and that the 
absarptive powers of the various media of the eye are practically 
the saine as that of water. The apparatus used for this investi- 
gation contained a fluor-spar prism and a bolometer. Thin 
layers of the humours of an ox eye and a human cye were inter- 
posed in the path of the rays from a zireon burner, and the 
absorptive effects noted by means of the bolometer. It was 
found that at a wave-length of o°St w. the limit of the visible 
spectrum, the absorption was § per cent. for the whole human 
eye. This increased to 10°5 per cent. at 0°872, reached 60 per 
cent at o-9S, decreased to 34°5 per cent. at £7095, and finally 
teached 100 per cent., or total absorption, at t'4 wu. This shows 
that a large proportion of infra-red light Slocs reach the retina 
through the eye, but is not capable of affecting the nerves and 
producing visual sensation. 

Tre last number of the MWessenschaftliche Bethefte cum 
Peutshen Aolonialblatie (Ba, viii. Wt. 2) is a further illustration 
of theeare with which the German Colonial Society is organising 
the scientific investigation of German Mfrica. The 
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number contains the calculations by Dr. Fritz Cohen, Dr. L. 
Ambronn, and Dr. WW. Brix, of the astronomical observations 
made by Dr. Griiner in Togo-land, and by Ramsay and Stuhl- 
mann in German Kast .\frica. There are also valuable tables of 
meteorological observations, made in German South-West 
Africa, and in Kondeland, and from the Marshall Islands; from 
the last locality comes an especially useful table showing the 
diurnal variation in atmospheric pressure, and giving the mean 
reading for every hour for each month in the year. Preuss con- 
trihutesa report on the geography of the Smaller Cameroons, 
and Steinberg one on the diseases of the natives of the Marshall 
Islands. There is also a detailed study, by Dr. O. Warburg, of 
a beetle (Herpetophygas fasciatus) parasitic on the coffee trees in 
German Fast Africa. A good plate shows the insect in its 
various stages, and also illustrates its ravages on the trees. 


Tlekk OscAR NEUMANS has published a preliminary account 
of his recent important expedition across Masai-land to Uganda 
in the last number of the Terhandlungen der Gesellschaft fiir 
Erdkunde au Berlin (Bd, xxii. No 4-5). err Neumann went 
out to Mast Africa in November, 1892, and after spending some 
months in preparation there, left for the interior on .\pril 27, 
1893. The caravan, consisting of 135 men, started from Tanga, 
and passing the southern border of the Usambara country, 
crossed Nguru to Irangi. ere a series of accidents, exhaustion 
of supplies, and some severe fighting with the natives, during 
which Herr Neumann was wounded in the mouth by an arrow, 
compelled the expedition to retreat southward to Mpwapwa. 
wMfler resting there the party went northward across Trangi to 
the Gurui Mountain. This was ascended, though with consider- 
able difficulty, Upon the higher slopes an interesting series of 
Alpine plants were found, including Azalea and Rhododendron. 
No trace of a crater remains near the summit, but some small 
craters occur in an adjoining valley. From Gurui the expedi- 
tion followed up the East African Rift Valley, along Bau- 
mann’s route past the salt lakes of Manyara and Natron. 
He examined the volcanoes Doenyo Wavinjiro and D. Ngai: on 
the latter he found a steam vent below the summit. From this 
point he followed Fischer's track past Nguruman to the south- 
west of the volcano of Suswa. Thence he turned westward to 
the shore of the Victoria Nyanza in NKavirondo, where the 
expedition again had great difficulties with the natives. Marching 
round the Nyanza through Usoga, he reached Uganda, but the 
excessive caution of an English officer prevented his reaching 
Mt. Elgon. From Uganda, which he describes as unhealthy and 
poorer than Usoga, he returned along the English road, across 
Mau, and past Naivasha and Machakos to Kibwezi, whence he 
diverged to Taveta, and Kilima Njaro, and thus back to the 
coast at Mombasa, where he arrived on February 5, 1S95. he 
zoological collections made are very extensive, including 600 


, species of birds, 90 species of reptiles and amphibia, 50 species 


of mollusca, and about 1000 species of insects, and 90 species of 
mammals, of which five have been by 
Matschic. 


described as new 


Dr. Orrvo Kunvzm has recently issued, under the tithe of 
* Geogenetische Beitrage ~ (Leipzig, 1895, 75 pp.), a series of 
papers dealing with various geological problems, on which his 
jeurneys have thrown light. The first paper gives the evidence 
for some oscillations of level in the Andes, based on the inclina- 
Gon of some beds of iron-stained sands and laterite, and on the 
distribution of plants. Ile states the evidence with care, as it 
shows that the alterations of level have occurred quietly and 
without any sudden catastrophic changes. .\ second paper 
discusses the evidence on which it is claimed that there was a 
in Carboniferous The phenomena, often 
regarded as a proof of this, is attributed by Dr. Kuntze to 


glaciation limes. 


wind crosion. Ile gives a figure showing perched blocks and 


srt 


roindes 5 
Republic. which have thus been formed. 


*k surfaces m the Sierm de Tandil in th Argentine 
The third article in 

© seres discusses the organic and chemical theories of the 
rizinet the Chilian deposits of saltpetre. The next subject 

sidered is the methed of the silicitication of fossil wooed : the 
author readvances his old theery, and replies te the criticisms 
made by Kothpletz and Selms-Laubach upen at, and advances 
nine arminents against Solms-Laubach’s rival theory. The fifth 
paper describes cases in which deposits of salt have been formed 
under continental instead of marine conditions, which the author 
explains as due to the decomposition of minerals containing 
The last 


and longest paper in the collection, rediscusses the old problem 


shlonine ain rocks destroyed by subaerial denudation, 
of the formation ot coal. Me considers the three alternative 
theories ay to whether ceal is allochthon, “ec. formed trem 
vegetable oaterial deposited clhewhere than on its place of 
myin ; ris autochthun, or formed by the decay of plants ev 
tus or is pelagochthon, “ic. formed under the sea, The 
Suthy«r the He gets over the dhtneulty of 
Stgmaria, by declaring that his fellow botanists are wrong, and 


Ad Voettes last. 


that its supposed rootlets are really floating leaves. He says 
that the Ngures. given in the text-books, are all copied from one 
source, and declares that there are no specimens in the museums 
of * Dresden, Vienna, London, Paris, Berlin, &c.,” which give 
any support to the rootlet theory. 
landscape in the Carboniferous pend, showing the Sugmaria 


He gives an ideal view of a 


spreading over the dour of a sheet of water, with the ‘* rontlets © 
rising as aquatic leaves. 

Mr. James R. GREGORY, the mineralogist and dealer, wishes 
tte be known that he has removed from SS Charlotte Street, 
Fitarey Square, to more convenient premises at t Kelso Mace, 
Kensington, W. 

Messks. CHarvas ano Hatt have been constituted sole 
agents in this country, the continent, and the colonies, for the 
sale of the in portant scientific and technological publications of 
Messrs. Wiley and Sons, of New York, 


Tue \ugust Joured/ of the Anthropological Institute contains 
papers on Vrehistoric remains in Cornwall; the northern: settle 
nents of the West Saxons; changes in the proportions of the 

whan be ly dunny the pened of growth: the Linguayes spoken 
no Madagesear: and on oa collection of crania of Esquimaun. 
There isalso @ description, by Mr. W.V. Portapan, of the methods 
that *houll be employed by anthropologieal photographers, 

We. have received a copy of a‘ Report on Slavery and the 
Venda. cael the Mainland of the 
gritish Mrotectorates of ast .Mfrica,” by the Special Commis- 


Slave Trade in’ Zanzibar, 


1Werefthe Batish and bore Anti Slavery Society. The Gom- 
as Her spent pretty nearly sin weeks in Vast Afetea in studying 
heer. Probably the most vaduable and trastworthy 
coum fisieain this report, thowgh perhaps not the one to which 
ron Ob) hes best anportance, is that tt the whole question 
PoWsvery In Zandber and Peuba iy avery complicated 
en ie 
Tr loaner 
re ' 


of th New 
A tew of 
me Mave alrowdy been meted in these colunmns, and as 


of Jrupaten and frac tim 


Tivtitute forthe year oSag, has reacted vs. 


re one sventy papers vie daded in tht volume now 

a ly possible forus to refer tea few ot chem, \ 

| 1 Ccids, reported trom) \ustredia ant the 

—_ tthe end of lest your, is given by Min W, 


MoM I Swe Woo. Hidler, RoC. Mito., PRS. has several 

‘ qe Wthe volume, and Captain b.W. Hutton, 
Les, ' reo Wleegas ot the axial sbeleton ins the 
[oipeermrth a cheat ane ref other papers refering 
pe is eon Prod Arthir Dendy “describes some hand 
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Zealand up to twenty, The editor ef the velame, Sir James 
Hector, K.CM.G.. FLRS.. contributes several papers to iG 
and the Rev. W. Colenso. F.R.S.. with others, make contribu: 


lions to the knowledge of the botany of New Zealand. 


AMONG the new editions lately received is a translation otf 
Prof, Osear Hertwig’s book ** Die Zelle und Die Gewebe,~ 
published by Messrs. Swan Sonnenschein and Co. The work 
has been translated by M. Campbell, and edited by Dr. 11. 
Johnstone Campbell. 
1593 (vol. Alvi. p. 314), it is only necessary to eapress satishie- 


As we reviewed the original edition in 


tion that such an important treatise on the functions and 
structure of cells has heen brought within the reach of students 
Under this translation: 
from the German, we find on our table two translations inte 


who do not read Geran casily, 


German of papers by British men of science. The papers are 
published hy W. Engelmann in Ostwald’s Afassther der Evakten 
Hdssenschaften. No, 61 of this series contains George Green's 
essay on the mathematical analysis of the theories of electricity 
and magnetism, edited by D1. A. J. von Ovttingen and Prof, Ay 
Wangerin, and No, 62 is a translation of papers on the physiolagy 
of plants, published by Thomas Andrew Knight hetween 18035, 
and 1812. This is edited by Prof. 11. Ambrenn, .\ thint 
volume (No, 60), just received in the same series, contains paper 
by Jacob Steiner on geometrical constraction, and is edited by Dr 
Oettingen, In the \ide-mémuire Series, published by Gauthier 
Villars, we have received two books on ballistic subjects, viz, 
‘Balistique Extérieure,” by Mo R. Vallicr, and ** Bouches 
Peuw by Lacut.-Colonel Eh. Hennebert. We have also before 
us © An Elementary Vext-book of Mechanics.” by Mr. Wy 
Mr OG. 1 Bryan, FAR.S.. published in’ the 
The 
volume is concisely and clearly written, and may be recommended 


Briggs, and 
Vutorial Series of the University Correspondence College. 


as a useful text-book. 


Tue additions to the Zoological Society’s Gardens during 
the past week include a Rhesus Monkey (Macaces rhesus, 2 ) fic 
India, presented by Mr. R. Norton Stevens ; a Yellow Baboon 
(Crnocephalus babourn, 9) from Varrapata, Eastern Coast of 
Africa, presented by Mr. J. \. Willams: a Kinkajon (Cen 
dept audimolrnhis, 2 )from Demerara, presented by Mr. Sydne 
Matthews: three Miivators (.lffeator miississtpprensis) from 
Florida, presented by Mr. Ernest PH. Shackleton: two Green 
Turtles (Che/owe wrnd?s) from Ascension, presented by Co 
mander Duncan Campbell; a Common Viper (Tapera bera 
aritish, presented by Mr. A. Old za Macaque Monkey (laced 
crnomotyus) trom Java, a Lion (Aedis feo, +) trom Tndia, a Soc 
Vhalanger (PAadangita fudiginost, var.) from Tasmania, — 
Larger Uhh Mynah  (Graciudi Northert 
Indi, a Greater Sulphur-erested Cockatoo (Cacatiaa gulerit 
from Austidia, a Derbian Sternothere (Sfervotherus derbiant 
from West Africa, three South American Kat Snakes (Splat 
tartabithy) tron South America, Blossom 
headed Darrakeet (ZuAcerits  cvanaccpliutlis) Inctia, 
Tubereulated Ipuana (/ymam tude rcadzta) from the West Tnulics 
Black $ 
manders (Sudvrandne atra), orm in the Gardens, two Te 


witerriedia) fram 


deposited 5 2 
fram 


purchased; three Pumas (Ar /es comolor), eight 


angulat-spotted Pigeons (Codemba guiuet), two Crested Pig 
\Oaphap flophots), bred in the Gardens, 


OUR ASTRONOMICAL COLUALN. 

Tr Rorviios ob VENts, = Since our note last week on 
subject, Signor G, Sehiaparelli has published in the offs orran tse 
ANahrndten (No. 3304) wo letters concerning, markings observ 
on the planet an July, and their bearing upon the question o 
rotition, The planet was obscived diam July 3 tos under i 
hinds of conditions, and the conclusion arrived at was that "t 
aspect. uf the dusky markings distributed over the disc did t 
undergo any importint modifieation inform or situation durt 
Save a few sniall exceptions, all the variation 
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observed belong to the category of those apparent changes of 
dinrnal period which may be eaplained by the varying state of 
rest and purity ol the atmosphere and the different grades 
of iumination of the background of the sky. 1 have sought 


with particular care for an indication of any change of place of | 


the most pronounced markings, with reference to the horns and 
with reference to the terminator; but I have not been able to 
make out anything with certainty which would indicate a more 
rapid rotation.” This letter is accompanied by a sketch showing 
a marking diverging from the north pole, and another and more 


decided one proceeding from the terminator near the south pole | 


in an easterly direction, and then curving round towards the 
north in the direction of a meridian. This marking underwent 
some slight change between July § and 7, the marking along the 
meridian only appearing on the latter date. In conclusion, 
Schiaparelli observes that the period of 224°7 days appears to be 
placed beyond al] reasonable doubt. The second letter, nitten 
after the publication of Brenner’s observations, contains a 
detailed description of Brenner's great marking, which is 
identical with the marking just described, and also with 
that observed in December 1877. Schiaparelli remarks that the 
view, advanced by him in ‘ Considerazioni sul moto rotatorio 
del Pianete Venere,” that the markings, though in reality 
atmospheric phenomena, depend to a certain extent upon the 
topographical conditions underneath, and recur under the same 
conditions, appears to be confirmed. 

Titk OBSERVATORY OF VALE UNIVERSITY.—The report 
of Dr. W. L. Eikin on the work done and in hand at the 
Observatory of Vale University, has been received. rom the 
report we learn that the series of heliometer measures on the 
parallaxes of the first magnitude stars has been brought to a 
close, and the definitive results will be presented in the near 
future. The series on the parallaxes of the larger proper 
motion stars, on which Dr. Chase has been mainly engaged, 
now comprises gg stars, all bnt two of which have been observed 
at two paralla, maximum epochs, in general on three nights. 
Before drawing any conclusions from these data, it is proposed 
to secure two further epochs for each star, in order to ehminate 
the effect of the proper motion, .\n arrangement has been made 
with Dr. Gill that the observations and discussion of the Jr7s 
series for the determination of the solar parallax should he 
printed and included with his similar investigations on J] 7ce/orra 
and Sappho. For the photography of meteor trails, an equatorial 
mounting, to carry a number of cameras, has been constructed 
and set up. The mounting carries four cameras, two with 
lenses of about 6 inches, and two with lenses of about 5 inches 
ctlective aperture. Some valuable results will, undoubtedly, be 
obtained from the photographic data accumulated by instruments 
of this kind. Already the Vale Observatory is in possession of 
some twelve impressions of Perscid trails, four of which were 
secured there and two at Ansonia by Mr. John E. Lewis, work- 
ing in collaboration with Dr. Ilkin. Prof. Barnard has sent 
three plates exposed also on Angust 9, 10, and 11, “1Sy4, for 
about § hours in all, which show four and possibly five meteor 
trails. And Prof. Pickering has found on an examination of the 
Harvard Observatory plates one tine trail on a plate taken 
August $, 1893. and sent it to Vale for measurement. Dr. 
[lkin has carried out a discussion of these trails, which will be 
very shortly ready for publication, and seems to lead to some 
interesting conclusions. 

Yur Nepetsa N.G.C. 2438.—The first of a new series of 
celestial photographs, taken by Dr. Isaac Roberts, appears in the 
current number of Avoledge. It is a photograph of a portion 
of the constellation Argo, and shows the beautiful cluster M 46, 
and the involved nebula N.G.C. 2438. The nebula is a very 
small one, and was classed as a planetary nebula by Sir John 
Herschel ; Lord Kosse, however, on some occasions, observed it 
as an annular nebula with two stars and a suspected third one 
enclosed ; Lassell described it asa planetary nebula with two stars 
invelved, “The photograph, which was exposed for go minutes 
in the 20-inch reflector, shows the nebula to be as pertectly of 
the annular type as that in Lyra. It is circular in form, with 
three stars in the interior, the ring being most condensed on the 
north following side. The brightest star is near the centre, and 
is estimated at from 13th to 14th magnitude ; on the south pre- 
ceding side is a star of about 16th magnitude, and a stil! fainter 
one almost touches the ring on the south preceding side. ‘There 
are indications of faint luminosity in (he interior of the ring. 

_ The cluster depicted in the same photograph is a‘ magni- 
ficent aggregation of stars between the 9th and 16th magnitude.” 
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| on board for the first time. 


January 5, 1S41. 


SS) 


THE VOSAGE OF THE “ANTARCTIC” FO 
ME TROVE GEN EES 


LLOW ime first to explain that my scientific observation= 
were made under the disadvantageous circumstances of a 
sailor hefore the mast on board the whaler sftarcti. There 
seemed no choice between adopting this course and remaining 
on shore, and I was consequently able to take very few instru- 
ments. This explanation may to some extent lighten the criticism 
of my results. 
We left Melbourne on September 20, 1894. _ It was originally 
our intention to spend a few weeks in search of sperm whales oft 
the south-west of Tasmania; but not meeting with any, we 
steered for Royal Company Islands. On October 18 we had snow 
It came in heavy squalls, bringing 
a large specimen of the Diomeda crudans albatross on board for 
refuge. At night it was moonlight, and at twelve o'clock the 
Aurora Australis was visible for the first time. with white shining 
clonds, rolling from west to east, at an altitude above the 
southern horizon of thirty-five degrees. The -f2farctec was at 
the time in the vicinity of Macquarie Island, in latitude about 
50° south. The aurora seemed to he constantly reinforced from the 
west, the intensity of the light culminating every five minutes, 
dying out suddenly, and regaining its former brilliancy during 
the succeeding five minutes. The phenomenon lasted until two- 
o'clock, when it was gradually lost in an increasing mist. AS 
the snow was heavy. and there was little probability of any 
material benefit from landing, we set out for Campbell Island on 
the 22nd, and dropped anchor in North Iarbour on the eve of 
October 25, drifting the following day down to Perseverance 
Bay, a much safer harbour, where we filled our water-tanks and 
made final preparations before proceeding south. Campbell 
Island shows from a great distance its volcanic origin and 
character, undulating ridges rising in numberless conical peaks 
to from 300 to 2000 feet above sea level. The land around the 
bay is rich in vegetation, and most of the island is covered with 
grass, on which a few sheep seen to live in luxury, Numerons 
fur seals were basking on the rocks, and we also found many 
sea-leopards (Stexorhyuchus lettonyx). They seemed to thrive 
well, their skins being without scar or cut, and, except human 
beings, they appear to have no enemies in these waters. 

While duck-shooting on the Campbell. I came on three 
graceful waders of the snipe type (Voze Zeahandic). In the 
interior of the island grass was everywhere to be seen except 
where stunted brushwood covered the ground. 1 have no 
doubt that some of the hardy species of Scandinavian trees 
would do well on this island. 

We weighed anchor on October 31. During the next few 
days, proceeding further into the fifties. the air and water 
remained at an equal temperature of 44°F. .\ large number 
of crested penguins were seen jumping about like small por- 
poises. We met with several icebergs from 100 feet to 150 feet 
in height. These bergs were solid masses of Hoating ice, with 
perpendicular walls and an unbroken platean on the top. 

On the 6th of the following month, in lat. 58° 14’ and 
long. 102. 35’, we sighted an immense barrier of ice, or chain 
of icebergs. extending for about forty to sixty miles from east 
to north-west, in fact as far as the eye could reach, the top 
being quite level and absolutely white, and the greatest height 
600 feet. The perpendicular sides were dark ashy grey, with 
large worn green caves. Several icebergs, similar to those we 
had encountered before, were Heating in all directions, and were 
undoubtedly children of this enormous monster. 

By the time we had reached 55 the albatross had left us. as 
likewise the Cape pigeon (Daption capensis): Dut the white- 
bellied storm petrel still followed in our track. .\ lestris, with 
dark brown head and white bordered wings, and a small blue 
petrel put in anappearance. On December 7 we sighted the edge 
of the pack ice and shot our first seal, which was of the white 
kind (Stevorhynchus carcinephaga), its skin being injured by 
several deep scratches. We had also a very heavy snowfall. the 
vessel being covered on deck and rigging for the first time. 

On December $, in lat. 65° 45’. long. 171 30°. large >treams 
of ice drifting around us, a strong ice blink appearing towards 
the south, and the presence of the elegant white petrel (Proce/- 
fer? Nivea) gave us unmistakable evidence that we had now 
before us those vast ice-fields inte which Sir James Ross success- 
fully entered with his famous ships A7ve4us and Zerrer, on 
In the evening we slowly worked our way in 
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hrough the outer edge of the ice-pack. which consisted of large 
rd heavy hummocky ice. F saw multitudes of the ngomrutr 
Antirtica everywhere in the pack, usually swimming in cavities 
‘n the ice-floes to escape their enemies the whales. The large- 
finned whale (/Aysadus Australis) was spouting about in all 
directions. The white petrels were numerous here, and I 
secured more of them. The white-beilied petrel departed at the 
edge of the pack. leaving the icy regions to its darker, hardier 
hrethren ( ZAa/assidroma Woricontt). We shot several seals, but 
they were scattered about sparsely, most having scars and 
scratches in the skin. Sir James Ross noticed similar wounds 
on the seals, and it has been supposed that they are inflicted by 
the large tusks in battle between themselves. My opinion, 
however, is that these scars must be ascribed to the action of a 
difigrent species. The wounds are not like those inflicted by a 
tusk, being from two to twenty inches in length, and straight and 
narrow in shape, and where several are met with on the same 
ammal, they are too far apart to have been produced by the 
numerous sharp teeth of the seal. Nor do I consider that they 
are due to the sword-fish, though that is doubtless doing mis- 
chief there. Jf my opinion. that these wounds are inflicted by 
«nat present unknown enemy of the seal, proves correct, it may 
serve to explain the strange scarcity of these animals in regions 
where one would expect to find them almost everywhere. 

When we entered the icu-pack the temperature of the air was 
25 }., that of the water 28° F., which latter temperature was 
maintained all through the pack. 
numbers. 

On the tyth we sighted Balleny Island, finding it in 
Tat. 66° 44, long. 164°: this agreeing with Koss, The ice- 
foes became gradually larger as we approached land, and it was 
evident that the ice-pack then around us was in great part dis- 
charged from the glaciers of Balleny, some of it carrying stone 
and earth. .\though the higher part of the island was lost in 
mist, we got a good view of its lofty peak, which rises to a 
height of 12,000 feet above the sea level. The size and shape 
of the ice about Balleny was a source of considerable danger 
to our Vessel, covered as it is with snow toa depth of several 
yards, and running out under water in Jong sharp points, It is 
not likely that a vessel depending entirely on sails would long 
survive in such ice. The air temperature at Balleny was 
found to be 34° F., that of the water 28° F. 

Vinding the pack so impenetrable in this locality we resolved 
uw) work eastwards, in the track which the Zrehus and Zerror 
had followed. On December 22, in lat. 66° 3°, long. 167° 37'E.. 
I shot a seal of ordinary size and colour, but with a very thick 
neck, and no sign of scars, a kind which none ef our old sealers 
on board had ever seen before. 

(in Wednesday, the 26th, we crossed the Antarctic circle, and 
on New Vear’s Eve were in lat. 66° 47°. long. 174 8’ E. at twelve 
atclock. In Jat. 67 5’, long. 175° 45° 15.. T secured a specimen 
of Apten Ute Forsterts -a large penguin, 1 only secured 
four of these birds altogether, and never saw it in company with 
athers of its hind, On the rth, in lat, 60°55’ and 157° 30° I:.. 
We came again inte open water, having spent 38 days in work- 
ing our passage through the ice-pack. .\ clear open space of 
water Was now before us. We steered straight for Cape .\dare 
en Victorm Land, and siphted it on the toth of January, On 
the tSth, in dat. 71°45’, long, 176 371, the temperature of the 
air was 32. and of the water 30. The cape, which ts in 
FV 23 and t6q 36° 1., rises toa height of 3779 feet, and con- 
ists cf a dare square basaltic rock with perpendicular sides. 
Prom there we saw the coast of Victoria Land to the west and 

mth as far as the eye could reach, rising from dark bare rocks 
inte peaks of perpetual ice and snow £2,000 feet above the sea 
bocl, with Mount Sabine standing out above the rest. 1 
cin @d as many as twenty glaciers in the immediate vicinity of 
the ley. ene of which scemed covered with lava, while below a 
leyer of now appeared anether layer of lava, resding on the 

thacs of the glarier. A voleante yieak about Sooo feet in 
betht ber undoubtedly been in activity a short time before, 
Om the Sth wesighted Vossession Island. and effected a suc- 
co fal layeloas on the North Island, being, the second to set 
foton Masatlidl, Sir Jathes Ross having preceded us fifty-four 
yeurt befere. “Toe rand conssts of vesicular lava, rising in the 

mth weet bite tise pointed peaks 300 feet high. 1 scaled the 
highest of theme. Jnd called it Peak Archer, after uA. archer, 
ef Kookhaogiton, Cueensiind, To the west the island 
mee gently pwerd, forming a bold and conspicuons cape, 
te which, mt having been christened by Ross, To gave the 
néme of Sir Perdinind von Mueller. 7 qaite unexpectedly 
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found vegetation on the rocks about 30 feet above the sea level, 
vegetation having never been discovered in so southerly a lati- 
tude before. We gave to this island, which I judged to be about 
300 to 350 acres in ent, the name of Sir James Ross Island. 
Viossession Island is situated in lat. 71° 56", long. 171 10’ E. 

On January 20 we steamed southwards, and on the 21st 
sighted Colinan Island at midnight. Finding the eastern cape of 
this island unnamed, we called it Cape Oscar, in honour of his 
Majesty our King. 1 noticed great irregularities in our compass 
at Colman Island, and undoubtedly it contains secrets of scientific 
value. On the 22nd. bemg in lat. 74°S., and no whales ap- 
pearing, it was decided to head northwards again. although all 
regretted that circumstances did not permit of our proceeding 
further south. 

On the 23rd we were again at Cape Adare. Icebergs of large 
size were everywhere to be seen, and showed distinctly whether 
they were broken from the big barrier or discharged from the 
glaciers on Victoria Land. We landed at Cape Adare that night, 
being the first human beings to put foot on the mainland, Our 
landing- place was a kind of peninsula or landslip, gently slop- 
ing down from the steep rocks of Cape Adare until it ran inte 
the bay as a long flat pebbly beach. The peninsula formed a 
complete breakwater for the inner bay, The penguins were, if 
possible, even more numerous here than on Hossession Island, 
and were found in the cape as far up as 1000 feet. laving col- 
lected specimens of the rocks. and found the same cryptogamic 
vegetation as on Vossession Island, we again pulled on board 
We now stood notthward, and in lat. 69° 52’, long. 169° 6° I, 
again ran into the icespack. On February 1, in lat. 60, 
long. 179° 3’ E., we reached open water, having this time 
spent only six days in the ice-pack. On the 17th the .\urora 
appeared stronger than Tever saw the Aurora Borealis. Ht rose 
from south-west ina broad stream towards the zenith, and down 
again towards the eastern horizon, being quite different in ap: 
pearance from when we last saw it on October 20. It presented 
Jong shining curtains rising and falling in wonderful shapes and 
shades, sometimes seemingly quite close to our mastheads, anc 
it evidently exerted considerable influence upon our compass 
needle, In lat. 44° 35’ and long. 147° 347 we met with a 
great number of sperm whales. .\fter struggling for several 
days with a furious storm of distinctly cyclonic character. we 
sighted the coast of Tasmania on Mareh yg, and entered Port 
Philip on the 12th, tive months and a half after our departure 
from Melbourne. 

«As my report shows, we had comparatively high temperature: 
during our voyage. higher than Sir James Koss experienced, an 
higher than those observed last year by the whaling fleet south 
of Cape Tlorn The minimum temperature we experienced 
within the Antarctic circle was 25° I, the maximum 46. The 
average temperature from 200 readings each month was 327 
for January, 30° for February. The temperature of the wate! 
remained at 28° PF. all through the ice-pach, rising 1 wherever 
a larger sheet of water broke the ice-Helds, In the large bay im 
South Victoria Land the temperature remained nearly constant] 
about freezing-point. “The question naturally arises—llas the 
average temperature at the shore of Victoria Land risen dun 
the fast fifty-four years, and has vegetation for the first 
developed in those southern latitudes since Koss was there ? 
does not seem probable that the appearance of vegetation 
Possession Island would have escaped the observation of t 
naturalists who accompanied that expedition. It is evident th 
a warm current with a constant direction northwards breaks 1 
ice-fields at the very place where Sir James Ross and we per 
trated to the open bay of Victoria Land. Within the .\ntare 
circle the barometer at- 29 inches always indicated calm, cle 
weather, and even at 28 inches it remained fine, This Te 
barometric reading is remarkable considering the dyyness of ¢ 
air. ‘Vhe prevailing wind in the bay scemed to be from 1 
cast, but at Cape Adare a change appeared to take place, a 
westerly winds are there, to all appearance, predominant, 7 
direction of the movement of the ice is distinctly north-e: 
and the scarcity of ice in the bay of Victoria Land is undonbtedly 
not alone due to warm currents, but also to the protection fro m 
drift ice altorded by the shore from Cape Adare down to the 
yoleanoes Mrebus and Terror. 4 

The rocks on Possession Island seem all to be of voleani¢ 
origin, and represent basaltic lava flows which have taken irom 


A 


during late geological epochs. The specimens 1 brought fa 
South Victoria Continent differ hut little from these T found © 
Tessession Island. One peculiar rock [ collected has an ind 
tinct granular structure, and resembles much the garnet sand= 
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stone of Broken Till; it seems to bear some close relation to 
granilite. The specimen is composed of quartz, garnet, and 
felspar fragments. This rock holds out hopes that minerals of 
economic value may vecur in these regions. 

Vhe peninsula on which we landed at Cape Adare must be 
some seventy acres in extent; on the top of the guano were lying 
the primitive nests of the penguins, composed of pebbles. Some 
hundreds of yards up these landships I came upon two dead 
seals, Which Irom their appearance must have lain there several 
years. | made a thorough investigation of the landing-placc, 
because | believe it to be a place where a future scientific 
expedition might safely stup even during the winter months. 
Several accessible spurs lead up from the place where we were 
to the top of the cape, and from there a gentle slope leads on to 
the great plateau of South Victoria Continent. The presence of 
the penguin colony, their undisturbed old nests, the appearance 
of the dead seals, the vegetation on the rocks, and, lastly, the 
flat table of the cape above, all indicated that here the unbound 
forces of the Antarctic circle do not display the whole severity 
of their powers. Neither ice nor volcanoes seemed to have 
raged at the peninsula at Cape Adare, and [ strongly recommend 
a future scientific expedition to choose this spot as a centre for 
operations. .\t this place there is a safe situation for houses, 
tents, and provisions. J myself am willing to be the leader of 
a party, to be landed either on the pack or on the mainland near 
Colman Island, with Ski, Canadian shovs, sledges, and dogs. 
lrom there it is my scheme to work towards the south magnetic 
pole, calculated by Ross to be in 75° 5’ and 150° E., Colman 
Island lying in 73° 36’ S. and 170° 2’ E. | should have 
to travel about 160 miles to reach the south magnetic pole. 
Should the party succeed in penetrating so far into the continent, 
ihe course should be laid, if possihle, for Cape Adare, in order 
1o join the main body of the expedition there. 

-\s to the zoological results of future researches, I expect great 
discoveries. I base my expectations on one point—on the scars 
found on the seals, which in my opinion point to the existence of 
a large unknown manunal within the Antarctic circle. Although 
the white polar bear of the Arctic has never been found in the 
south, J should not be surprised to discover similar species there. 
It would indeed be remarkable if, on the unexplored Vietoria 
Continent—which probably extends over an area of 8,000,000 
square miles, or about twice the size of IEurope—animal life 
hitherto unknown on the southern hemisphere should not be 
found. 

It is of course possible that the unknown land around the axis 
of rotation may consist of islands, only joined by perpetual ice 
and snow ; but the appearance of the land, and the colom af the 
water with its soundings, in addition to the movements of the 
-\ntarctic ice, point to the existence of a mass of land much more 
estensive than a mere island. 

It is true that the scientific results of this expedition have been 
few, but my little work gives me at least the satisfaction of feeling 
that it will fill a useful, if molecular, place among those strong 
arguments which for years have accumulated, and which prove 
that further delay of a scientific expedition to South Vietoria 
Continent can scarcely be justified. 
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]* the long and patient pursuit which the attainment of all 
accurate knowledge exacts from man, it may sometimes be 
instructive to turn one’s gaze backward and contemplate the 
errors which have been corrected, the fallacies which have been 
demolished, and the superstitions which have been lived down : 
and this consideration has prompted me to take for the subject 
of this year’s address that wide range of human opinions which 
may titly be classed under the head of ‘‘ Weather lFallacies.”* 

Nothing could have been more in accordance with the law of 
growth in other branches of knowledge than that Meteorology 
should, in its earliest dawn, have been with difficulty able to 
emerge from the mists and darkness of guesses and surmises 
such as have surrounded the transfer of any truth from the 
barbaric to the philosophic stage. 

Ht is to the Greeks that we must look forthe first real weather 
observations after the matter had passed through what may be 
called the mere savage phase: and we find Hesiod, Theo- 
phrastus, and Aratus presenting us with an early code of miles, 
which serve at least to show us how litte we have ourselves 
advanced in some matters since their time. 


An address delivered to the Royal Meteorological Sociery, by Mr. Richard 
Towards, President. (Reprinted from the Quarterly Journal ofthe Society.) 
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One of our Fellows, Mr. J. G. Wood, has just given to the 
world an excellent and scholarly translation of the work of 
Theophrastus, which has not previously been put in an English 
garb, and Mr. Wood has done the whole country a great service 
In giving us this translation of the ‘* Winds and Weather Signs,” 
a book which contains a host of rules and observations about 
the weather, and which, as might have been expected from the 
production of the favourite pupil of Plato and .\ristotle, is sin- 
gularly free from errors of the grosser and more superstitious 
kind, such as were plentifully produced in Western Europe 
many centuries later. 

Bat long before the time of Theophrastus, and probably very 
soon after the invention of agriculture itself, there were weather 
gods and weather fallacies ; tor we find that Jupiter Tonans and 
Pluvius—the thunderer and the rain-maker—were set by nen on 
the highest pedestals. And centuries after this, Lucian tell us 
that if was usual in his time to offer prayers for suitable weather, 
and he recounts in his ‘ Dialogues ° how two countrymen were at 
the same time offering up contrary petitions—one that not a 
drop of rain might fall until he had completed his harvest, while 
the other prayed for immediate rain. in order to bring on his 
backward crop of cabbages—hoth suppliants only too sure to 
find that the ears of the image were deaf as the stone of which 
they were made, and that the wheels of the universe would not 
wander or turn hack for any selfish ends of man. 

In considering these early times, when the weather had to be 
studied from cloud, sky and sea, and from the behaviour of the 
animals and plants, we must be ready to excuse men for doing 
that which is still too frequently a cause of error, viz. fore- 
telling what they most wished for, and putting down as universal 
law that which was only a coincidence of totally independent 
events. In considering weather fallacies it will be impossible to 
follow a chronological order, so | shal] treat them, or rather a 
small portion of them, under the heads of saints’ day fallacies, 
sun and moon fallacies, and those concerning animals and 
plants, while finally I shall consider the almanack makers, 
weather prophets and impostors who have from time to time 
{furnished the world with materials for its credulity or its 
ridicule. 

The first class of weather fallacies which | shall scarcely more 
than mention, are those which refer to the supposed connection 
hetween the weather of any day in the week or year. and that 
of any other period, and it may be as well to state at the outset 
that there is no kind of foundation in fact for any of these so- 
called mes. They are for the most part born of the wish to see 
certain kinds of weather at certain times of year, and, like all 
these predictions, were faithfully remembered when they came 
true, and promptly forgotten when they failed. One has often 
heard-— 

Vine on Friday, fine on Sunday." 


, Or that ‘* Friday is the best and worst day of the week,” and 


) the superstition even extends to hours of the day, for we have 


© Rain at seven, fine at cleven,” 


which is only another way of saying that rain does not usually 
last four hours, and the rule generally fails when applied to daily 
experience ; but the host of proverbs connected with saints’ days 
are more difficult to deal with, on account of the longer time 
which elapses between the prophecy and its fulfilment or failure. 
All or most of these proverbs concern the days of certain saints, 
though I think no one imagines that this is anything more than 
a convenient method of fixing the date, because our ancestors 
had a saint for every day, so that they naturally referred to the 
day by his name. 

There are forty weather saints, among the most prominent of 
whom is undoubtedly St. Swithin, whose day is July 15. and the 
superstition is that it it should rain on that day it will rain for 
forty days after. Now, as Mr. Scott observes, this date is very 
near a well-known bad time in wet years, as the terms, long in 
use, of *°St. Margaret's food ° and ** Lammas flood “ abundantly 
testify. The fact that some of these heavy rains began on 
July 15 has been enongh material for the adage-monger, and so we 
have another ** universal” law laid down, a law which is, hows 
ever, constantly broken, as every student of the weather very 
well knows. ‘The whole thing is a fallacy of the most vulgar 
kind, and ought speedily to be forgotten, together with all the 
adages which make the weather of any period depend on that of 
a distant day. ; 

Turning in weariness from this class of superstitions, which 
may be said to belong to the self-exploding order. we are next 
met hy anextensive array of authorities who, under the protecting 
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shield uf astronomy, profess te have framed infallible rules for 
the weather as judged from the ever-varying relative positions 
of the sun, meon. and planets. They attack us systematically 
and persistently, appealing to analogy, to reason, and to common 
sense. But it is sometimes necessary to be on our guard, even 
against common sense, in considering problems to which un- 
common sense has for centuries been devoted without avail. 
The well-known action of the sun and moon upon the ocean 
tides is generally the starting point of these theorists, and it is 
svon shown to conimon sense that when the earth is nearer the 
sun, or the moon is nearer to the earth (it being remembered that 
they move in elliptic orbits), or when both sun and moon are, as 
it Were, pulling together, as at new moon, there ought to he a 
tide of atmosphere caused Ly their influence similar to the tides 
of the ocean, which such agencies undoubtedly produce. But 
we tind that whatever so-called reason, analogy, and common 
sense may seem to dictate. the facts will not follow in the path 
marked ont for them ; and the atmospheric tides refuse to ebb 
and flow, except ina most infinitesimal degree, quite dispropor- 
tioned tu their supposed moving forces. The theorists must try 
avain, and they do so by pointing out that the moon and carth 
move in planes which are inclined to each other at an angle, and 
that at some times of the year the attraction of the sun and moon 
are acting in somewhat widely diverging lines, whilst at others 
they are pulling more nearly in the same plane. Ilere is, they 
say, aclear case. At times, when the angle is greatest, there 
shold at any rate be worse weather caused by the conflicting 
forces. When the moon is said to be tt on her back,” or, in other 
words, when the line of the shadow boundary of the half-moon 
or crescent is much inclined to the carth’s axis, then is the time, 
say they, for tempests and commations to come. But again the 
spirits from the “! vasty deep” de zef come when called, and we 
have to invent other causes for our earthly disturbances. 

It may be safely said that a new moon theory as te the weather 
comes ont at least once a year and it has been attempted to 
connect the honoured) name of Sir William Ierschel with a table 
which professed te show the dependence of weather changes on 
those of the moon. 

By the kindness of Mr. Symons Tam able to show you on 
the screen a much magnified representation of this production, 
now very scarce, and which has the name of Herschel in large 
capitals, no doubt as a sort of ballast to give it weight and 
steadiness, though it does not definitely state that Herschel had 
anything to de with it, Ter-chel’s own letter on the subject 
Tuns as follows: 
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many eminent men have occupied themselves with the subject, 
and the result is that no correspondence between the two classes. 
of phenomena has been established. 

Dr. Horsley examined the weather tables of 1774, as published. 
hy the Royal Society, and out of 46 changes of weather in that 
year only ten occurred on the days of lunar influence, only two: 
of them being at the new meon, and none at allat the full. M.. 
Vlarguergues, of Viviers, found also as the result of twenty years’ 
observations, that the barometer reacdlings taken when the moon, 
was furthest from the earth averaged 755 millimetres, and when 
nearest, 754 millimetres, showing a difference of t millimetre or 
about ‘oy inch, and this in a direction against the theory, the 
pressure being greater by that amount when the moon was. 
farthest from the earth. 

Various other weather seers have pinned their faith on Junar 
cycles, and have predicted that weather changes would repeat 
themselves, as soon as the sun and moon got back into the same 
relative positions, which they do in nineteen years, with only an 
error of an hour and a half. Others, such as Mr. G. Mackenzie, 
advocated a cycle of §4 years. but it may be summarily stated 
that all the cycles have broken down, and that, as faras we know, 
there is no definite period after which the weather changes repeat 
themselves. 

Other fallacies about the moon are numerous, such as that the 
fall moon clears away the clonds; that you should only sow 
beans or cut down trees in the wane of the moon; that it is a 
bad sign if she changes on a Saturday or Sunday ; that two 
full moons ina month will cause a flood; that to see the old 
moon in the arms of the new brings on rain, and many others,. 
of which a catalogue alone would take up a good deal of space. 
M, Flammarion says that ‘tthe moon’s influence on the weather 
is negligible. he heat reaching us from the moon would only 
afieet our temperature by 12 millionths of a degree: and the 
atmospheric tides caused by the moon would only atieet the 
harometric pressure a few hundredths of an inch= a quantity tar 
less than the changes which are always taking place from other 
causes.” On the whole we are disposed to agree with the rhym 
which thus sums up the subject : 


The moon and the weather 
Miy change together 5 

But change of the moon 
Does not change the weather, 

Even the halo round the moon has been discredited, for Mr 
Towe found that it was as often followed by fine weather as by 
rain, and Messrs. Marriott and .Wbercromby found that the lunar 
halo immediately preceded rain in 34 cases out of Of, 
We always have a lingering hope that some future — 
meteorologist will disentangle the overlapping infla 
ences, and arrive some day at a definite proof that ; 
our sitellite after all has something to do with ow 
weather, 

About the sun, also, thereare many fallacies, and eve 
since the discovery that the spots which appear on bis 
surface have a period of greatest and less frequency, the: 
have been theorists in shoals who have sought to prove 
that this fact roles our weather. Tt has undoubtedly, 
heen found that the frequeney of sun-spots and the 
variations of the magnetic needle are intimately cote 
nected sand itis almost equally well: established that 
the amora appears and disappears in seme. sort of 
sympathy with the sun-spot variations, Bat this, up 
te the present, is as far as we can get in this direetiony 
for aur weather seems to have no definite relation wv 
these chinges. { 

The more recent discoveries of prominenees visible 
rand the dise of the sun during an eclipse, and of th 
light clouds only seen in M, Deslindres: spectro: phot I 
graphs, wall ne doubt call out new weather theort 
on the subject. And T mustconfess to a wish that those 
nysterious flame-like bodies ashing from the sun 
millions of miles into space, will be found to have 
some influence on the upper layers of our earth's: 
atmosphere 3 Imt LT oalso hope that we my be saved 
from at theory on the subject undl more facts are 
betore us, 

Coming down to earth again, we are met by a long amy of 
fallacies cor nected with the behavieur of animals and pints, and 
which have a supposed connection with weather changes. hew 
of these re so well grounded that they may be considered a 
proved, and as nothing is sacred to a meteorologist, our veteran 
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¥ellow, Mr. Ee. J. Lowe, F.R.S., has endeavoured to put some 
of the rules from this source to the test of definite observation, Ie 
took a number of well-known signs said to indicate change, and 
carefully noted what happened after each sign, and although he 
does not say that all indications from animals, birds and plants are 
useless, yet certainly those he did investigate seemed utterly to 
break down. 

Ite took the well-known signs of bats flying about in the 
evening, many toads appearing at sunset, many snails about, fish 
rising much in lake, bees busy,many locusts, cattle restless, land- 
rails clamorous, flies and gnats troublesome,many insects, crows 
congregating and clamorous, spider-webs thickly woven on the 
grass, spiders hanging on their webs in the evening, and ducks and 
geese making more than usual noise. Mr. Lowe found that in 
361 observations of the above signs, they were followed 213 times 
by fine, and only 148 times by wet weather; so that even after 
the prognostications for rain, ‘there Was a greater _preponderance 
of fing weather. He called a day fine when no rain was measur- 
able in the rain gauge. Mr. Lowe says that even swallows 
Aying low cannot be depended on, as, especially at the close of 
summer and autumn, they almost invariably skim the surface of 
the ground, and Mr. Charles Waterton, the naturalist, decided, 
after careful observation, that the unusual clamour of rooks forms 
Ne trustworthy sign of rain. These must, therefore, swell the 
Vist of fallacies, although there are many other rules which have 
not heen so carefully examined, but which may still be true. 
My own impression is that although it is painful to dismiss the 
animals from their ancient position as weather prophets, we may 
consider them as indicating what they feel, rather than as pre- 
dicting what is te come, and that their actions before rain simply 
rise from the dampness, darkness or chilliness preceding wet 
weather, and which render these creatures uneasy, but not more 
so than they affect man himself. The sheep turning its back to 
the wind (one of the best known signs of rain) is probably only 
that it may shelter its least protected part from the etiects of the 
sveather : and many of you must have ohserved sheep sheltering 
their heads from the heat by getting them into the shade of each 
other's bodies in a similar way. 

-\s to cows scratching their cars, and goats uttering cries, and 
many other signs of bad weather, they are at least very doubtful ; 
whilst the adage about the pig which credits him with seeing 
the wind, carries with it its own condemnation. 

The medicinal leech is still left on the list of weather prophets, 
though he has no doubt had his powers exaggerated ; and two 
books have been written about his behaviour during changes of 
weather. One is by Mrs. Woollams, who, during a long illness, 
watched a leech in a bottle, and carefully noted what it did: and 
the other is by a gentleman at Whitby, whe came to the con- 
elusion that the leeches could be made to give audible and useful 
Storm warnings. So he contrived the instrument, of which 
now show you a drawing taken from his book. No one would 
imagine from its appearance what its use could be. It consisted 
of twelve glass bottles each containing a leech in water, and so 
arranged in a circle, in order, as the humane inventor states, that 
the leeches may see cach other and not endure the afiliction of 
quite solitary confinement this rather reminds us of Isaac 
Walton, who told his pupil to put the hook into the worm 
‘tenderly, as if he loved it “in each bottle was a metal tube 
of a particular form, and which was made somewhat difficult for 
a leech to enter, but into which it would endeavour somehow to 
ercep before a thunderstorm, according to its nature. In ¢ach 
tube was a small piece of whalebone, to which a gilt chain was 
Attached, and so arranged, on the moause-trap principle, that 
when the whalebone was moved the bell at the top af the 
apparatus was rung hy means of the chain. There were twelve 
Jeeches, so that every chance was given that one at least: would 
sound a storm signal, The author called this apparatus the 
“Tempest Mrognosticator,” a name which he preferred “and | 
think we shall agree with him to that of atmospheric electric 
telegraph conducted by animal insunet. He went on to state in 
his litde ook that he could, if required, make a small leech 
ting the great bell of St. aul in Londen as a signal of an 
approaching storm. “Vhe book is written in all seriousness, and 
a number of Jetters are appended from gentlemen who certify 
that correct atmospheric indications were at various times given 
by the leeches. The name of the inventor of this ingenious 
contrivance was Dr. Merryweather — himself a learned leech. 

Plants have also their advocates as weather indicators ; and 
there is no doubt that in most cases they act in sympathy with 
changes in the dampness. gloominess, or chilliness of the air, and 
as these conditions generally precede rain, one cannot term the 
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indications altogether fallacious. Vhe pimpernel and the mari- 
gold close their petals before rain, because the air is getting 
damper. while the poplar and maple show the under surface of 
their leaves for a similar reason. Indeed, an artificial leaf of 
paper may may be made to do the same thing, if constructed on 
the same principle as the natural one a hard thin paper to 
represent the upper side of the leaf, and a thicker unsized paper 
for the lower side: these will, if stuck together, curl up or bend 
down in sympathy with the hygroscopic condition of the air. A 
slip of ordinary photographie paper will do the same, and will 
curl up at once when placed on the hand. 

The same slackness which moisture produces in plants applies 
in some degree also to insects, some of which can only fly in 
sunshine, so that there is a chain of weather signs all following 
from a little dampness in the air. The flowers close their petals 
and shut in their honey, the insects cannot fly so high, and the 
swallows seeking them skim the surface of the earth, and even 
then the threatened shower may not come. 

In 1892 attention was directed toa plant, the .fAris precatorius, 
a beautiful shrub of the mimosa kind, which has the property of 
being sensitive in a high degree, so that its pinnate leaflets go 
throngh many curious movements, and it was claimed that these 
form a guide of unerring certainty to foreshow the coming 
weather. Even earthquakes were said to he predicted by this 
wonderful plant. If it closed its leaflets upward, after the 
manner of a butterfly about to settle, fair weather was shown; 
when the leaflets remained flat, changeable and gloomy weather 
was indicated ; while thunder at various distances was to be 
foretald by the curling of the leaflets, and the nearer the thunder 
the greater the curl, until when the points of the leaflets crossed, 
the thunderstorm was indicated as being overhead. Changes of 
wind, hurricanes, and other phenomena were to he shown by the 
various curious and beautiful movements of the leaflets and 
stalks. These movements undoubtedly took place. but when 
the plant was submitted to the unprejudiced observation of Dr. 
F. W,. Oliver and Mr, F. E. Weiss, at Kew Gardens, those 
gentleman failed to find any connection hetween these movements 
and the weather, and Dr. Oliver made a report on the matter, 
which hits the heart of the whole subject of plant movements, by 
ascribing them for the most part to the agency of light and 
moisture. Mr. Scott, of the Meteorological Ottice, gave the 
finishing stroke to the theory by proving that the movements 
had no connection with either cyclones or with earthquakes. so 
that the sensitive plant may be considered as out of the list: of 
weather guides, in spite of having been made the subject of an 
English patent, 

It is a most common observation in the country that a large 
crop of hips, haws, and holly-berries indicates a severe winter to 
follow, and it is generally pointed out that nature thus provides 
winter food for the birds. This. too, is a fallacy. 

Another weather fallacy, for which artists are responsible, is 
that flashes of lightning take the form of lung angular lines of a 
zigzag shape, and of which | show you an example, taken from 
a work on the subject. This, when compared with the next 
view, which is a photograph taken direct from nature, shows 
that the artist had very little understood the te form of the 
lightning flash, which consists of numbers of short curves joining 
each other, something hke the course of a river depicted on a 
map, er in some degree hike the outline of a clump of leafy 
trees seen against the sky. But, as far as 1 know, there were 
only two arlists whose acute vision saw lightning in anything 
like its trae form. One was Turner, who long before the time 
of photography, scratched his lightning flashes with a penknife, 
making short curved dashes across the picture : and the other 
was Nasmyth, the astronomer and engineer, who also saw the 
lightning in its true form, and duly noted the same, only to be 
confirmed years afterwards, when it became easy to photograph 
the lightning flash itself, While on the subject: of lightning, 1 
may mention that it is recorded that in one case at least a 
rheumatic man who had been confined to bed six weeks, re- 
ceived a shock from a stroke of lightning, jumped from his 
bed, and ran down stairs completely cured. This is related in 
the Gentleman's Magazine for June 1820. 

It has been often stated that the noise of cannon will produce 
rain, and it is not unusual in the Austrian Tyrol to hear the church 
bells ringing to avert thunder. These are fallacies. “The ex- 
periments in .\merica made recently to test whether rain could 
be produced by exploding a large quantity of gunpowder in the 
air, resulted in nothing except noise and smoke. though the 
thing was well worth trying. 

Empedocles of old is eredited with the invention for chasing 


away the Etesian winds by placing bottles made of the skins of 
asses on the hills to receive them, Tim.eus relates this. After 
hearing this about Empedecles, one is not surprised to learn that 
he thought there were two suns, that the moon was shaped like 
a dish, and that the sea was the sweat of the carth burnt by the 
spn. All this sill be found in Stanley's ** Lives of the Philo- 
sophers. 7 : 

Almest in our own time, foo, a *t pluvifuge.” or machine for 
blowing away rain, was proposcd in Varis. This. too. was a 
fallacy. : 
Vo yive an account of all the various ceremonies in sivage and 
civilised countries which have been resorted to for the purpose 
of changing the course of the weather, would he here impossible ; 
but such rites have a common eriginanda common result. They 
begin in error. and end in failure. In India. the rain-god is im- 
agined to pour down showers through a sieve: in Peru there was 
suppesed to be a celestial princess, whe held a vase of rain, and 
When her brother struck the pitcher. men heard the shocks in 
thander. In olynesia rain comes from the angry stars, stoning the 
sun; while in Burmah it is still the custom to haul down rain by 
pulling ata rope, New Caledonia has its regular rain-making 
cliss of priests, and in Moffatts time the rain-makers of South 
Africa were held in even higher estimation than the kings ; and 
on the other side af the world the Maskan propitiates the spirit 
of the sturm by leaving tobacco for him ina cave. Tn our own 
country. too, there have been weather witches of various grades, 
and one described in Drayton's ** Moon Calf” 

“Could seh winds teary one that would 
Peay them for money, forcing them ty hold 
What time she listed. tie them in a threa’ 
Which. ever as the seafarer undid 


‘They pose or sQantle® wis his sails would drive 
To the same port w gereat he would arrive. 


The Fiflanters at one time drove a profitable trade by the sale 
ef wintl.  ffler being paid, they knitted three magical knots, 
and told the buyer that when he nntied the first he would have a 
geod gale; when the second, a strong wind; and when the 
third, a severe tempest.? Sir Walter Scott alse mentions that 
hing Uric, also called * Windy Cap. could change the direc- 
tuiom of the wind by merely turning his cap round upon bis head : 
and old Scotch women are mentioned who. for a considera- 
Hien, would bring the wind from any desired quarter.* The 
Mandan Inchan rain-maker had a rattle by the note of which he 
called dawn rain from heaven by the simple process of keeping 
on tong enough, It is safe to say that these are all fallacies. 

From the rain makers we may new turn for a moment te the 
almanack makers, andany one who will look up an oft) almanach 
ofthe early part of the last contury. will find the greater part of 
it hited with lucubritions on the influence of the stars and con- 
stellauens : he willalso tind a column giving for every day the parts 
afth: body which are particularly under the celestial influences 
en the given ckites, and when one sees for the first time this 
colump reading—head, chest, legs. knees, feet, &c., one wonders 
what it can meyn: but it was then se well understood, as nat 
even toreqtire explaination, and there was genenilly too a rude 
woodeet at a hideous human figure, tattooed with the varias 
signs af the zodiac to show the same thing.  Vhe sort of know- 
ledge that passed for metenrologs in 1703 may be learned from 
the fillowing csxtract from ot Meteorologiy “by Mr. Cock, 
Phibsmathemat. 1703 a nice book in the possession of Mr. 
Sythet 

“The twelve signs are divided inte four sorts, for some be 
earthy, others watery. a third sert aery, and the fourth sort is 
tery. The author then goes on te state that Jupiter in the 
Santer (whatever that may be) apposed by Satu inthe Lian 
dieoorie mirhty South west winds, . . Observe when 2 
Jiveet re (nan earthy sign he was lately dricd up by perambu- 
hitter ery dyn, and after that, immediately hasing: made his 


rye on earthy sige. ts quite beatnd up fram theisture.” 

1 seco inercditle that our ancestors, only a few generations 
| } have bowght, paul for, and heheved. such stutt as 
a | Carly alnvimacks boldly gave a prediction tur the 
wen er fercerry cay in the year cbut after a time confined then 
ele veal etetement afthe weather, for instance * Uoert 
rit § \ Ve “fer 1835 basthe f llawing propheey for dine - 
“Perle wert ettemted with thitader and lightning 7 
uf ‘efor the trettomehys. % Dar and atiimes hed for the 

a | “Sretre shingg cin fer the gets and 
vert rere tir twee We ter and the end of the feanth, 

a) M H fu death iG 
i t { " 
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Authors of weather almanacks had already begun to seck 
safety in vagueness. Some of these almanacks rose to a great 
popularity on the strength of one lucky guess ¢ and | think it is 
told vf this same Partridye’s almanack, or some other of the class. 
that it owed its reputation to a curious prophecy of extraordinary 
weather for July 31. when hail. rain, snow, thunder, Xc.. were 
freely indicated. Forgetting that the month had 31 days the 
almanack maker had omitted to insert the weather prediction for 
the last day. and a bey was sent from the printing office to know 
how the space was to be filled up. The weather prophet was 
too busy to attend to him, but at last in a passion, said: ** Pat 
down hail, rain, snow, thunder, anything"; and the boy 
taking it literally told the compositor, who duly set into type 
the extraordinary prediction, and which by a freak of nature 
came true, and made the fame and fortune of the almanack 
maker. This story, if not true, is at least dew frovate, and shows 
the force of the bard’s statement 


* Our indiscretion someumes serves us well 
When our deep plots do pall.” 


The Aritish Almanack for 1831, published by the Useful 
Knowledge Society, had no weather predictions. 

Patrick Murphy published a popular weather almanack, and 
his fame is said to have commenced by a lucky hit in one of the 
carlicr issues by which he indicated which would be the coldest 
day of the year. There is a copy of this almanack for 1538 in 
the library of the Society, and some former owner has evidently 
taken the trouble to peneil in the actual weather opposite to 
that predicted. There were, according to this annotation, $9 
incorrect forecasts, 91 doubtful, and the rest correct. 

This Vatrick Murphy was not a mere charlatan, Tle hada 
system, and though he differed from Sir Isaac Newton and the 
Royal Astronomical Society, he gave much study and research 
to the subject of meteorology—as shown by his various books. 
There was an .Astro- Meteorological Society as late as 1861. and 
we have some numbers of its A'veords in our library, 

Neat comes the subject of weather prophets as distinguished 
from mere almanack makers : and who profess, sometimes for 
pelf, at other times for honour and glory, to predict the weather 
for any future date. ‘Uhese are always arising, and they do net 
lack a certain number of followers, who, possessing a large ang 
of credence, duly trumpet forth the suceesses of their chiefs, 
when they are so fortunate as to make any. The steck-in-tade 
ofa prophet is of a slender and cheap description. Te must 
have an inventive mind, a store of self-confidence, an insenst 
bility to ridicule, and, above all, a keen memery for his su 
cesses, and a prompt forgetfulness of his failures. He should th 
choice have a theory, and this should be of the elastic order, s 
that if a predicted event does not punctually occur, he will T 
ready with a sort of codicil to amend it. Tlence we find thi 
the firing of gans has been cited as a sutlicient reason for fal 
fying a weather prediction ; and railways, too, are said to ha 
an adverse intuence, one author (not a prophet) telling us thi 
they may be considered as “large winnowing machines, pei 
petually fanning and agitating the air with prodigious pow 
ploughing the air, as it were, and causing waves of vast exte 
which, invisibly enlarging like the waves of the ocean, prebably 
meet each other, clash, and produce modified  ¢fleets, 
resultants from adverse motions.” 

One of the first weather prophets mentioned in that delight 
ald book, Stanley's & Lives of the Philosophers,” was Dew 
critus, the Milesian, known as the ‘langhing phitosephe 
whe foresaw a dearth of olives. and by buying up all he cat 
get mignt hase made a fortune, but gave it hack to the bargainet 
with the remark, ** Yon can see new that a philosopher can 
rich when be pleases.” Vhen there was Vherecydes, of wh 
Vythageras was a favourite pupil, who predicted an carthqii 
three days in advance by the taste of the water from a cert 
well. Perhaps the earliest of all was Elijah, who from the t 
of Carmel painted out the coming squall cloud, and predicte 
a yreat rain, He forms a geod mode) for imitation te 
modern weather prophets, for he did net prophesy until he 
the storm coming, and he made ne secret of his method, 
have still amongst us in our country, mostly without henem, 
seers who supply us with weather predieGions in various forms. 
tran the modest duedecime almanack to the faring broadsheet 
which compels attentions but it would he a tisk too long to 
enter ona systematic refutation of their contradictory guesses at 
the weather. ‘Vhe last af these braadsheets that caught my eye 
had for the lays of the gale af December tSog. which Me 
Harding has deseribed to ous, the tame announcement 
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“generally overcast.” This did not err on the side of boldness 
when considered with reference to one of the severest gales of 
the century. ; 

-\ Spanish peasant whom 1 heard of in Andalucia, and who 
had the reputation of a weather prophet, wisely said, if you 
want to know the weather for to-morrow, ask me early in the 
morning. The Indian weather prophets who made a failure had 
to he silent altogether for the rest of their lives: and this causes 
as to regret that some of our own scers were not born in that 
distant land, 

As to the so-called weather forecasts, they only come under 
the title of this paper when they fail, and as eight out of ten are 
said to he correct, I shall only say that they are honest attempts 
on the part of civilised governments to warn their people ay far 
as possible against the march of known disturbances. 1 could 
wish that the term ‘*weather indications” or ‘indicated 
weather ” had been adopted, so as to make this plain to all, and 
that offener. when the signs were vague, we had the simple 
announcement of no change indicated. ; 

The director of this system so well known to us, and who is 
playfully called the ‘‘ Clerk of the Weather,” sometimes receives 
valuable hints, even from children: and J] must quote one such 
communication, 

‘* Please, Mr. Clerk of the Weather, tell the rain, snow, and 
hail to stop for the afternoon, and rain in the night.” 

I may conclude this section by saying that it is a great fallacy 
1o suppose that there is such a thing as a weather prophet. .\H 
the great authorities agree that in the present state of our know- 
Jedge no human being can correctly predict the weather, even 
for a week to come. 

And now we must consider a class of weather fallacies of 
which the victims can only excite in a well-regulated mind feel- 
ings of sadness and compassion, rather than the ridicule to which 
at first sight they seem more naturally entutled. 1 mean those 
weather prophets in whom the delicate mechanism of the mind 
3s touched by disarder or decay, even if it has not already fallen 
under the stroke of complete dementia, and who believe that 
they can not only foresee the weather, but, by an effort of their 
own minds, control the elements and compel the clouds. 

Yhese patients 1 had hoped only existed in small numbers + 
but, on perusing the correspondence of a prominent meteoro- 
logist, kindly Jent me for the purpose, | find that there are many 
of this class whose name, like that of the ancient wanderer 
among the tombs, is ‘* Legion,” and who still come on, each 
prepared to drive the chariot of the sun, or by an exertion of 
his own will, odylize (the word 1 suppose will come) all the 
powers of nature. 

Dr. Johnson's Astronomer says in ‘‘ Rasselas”:—‘* Hear me, 
therefore, with attention. I have diligently considered the 
position of the earth and sun, and formed innumerahle schemes, 
an which | changed their situations. 
aside the axis of the earth, and sometimes varied the ecliptic 
of the sun, but I have found it impossible to make a disposition 
by which the world may be advantayed. 
gains another loses. 
it on thine own.” 

This type of patient, as wellas those who would use their sup- 
posed power for the purpose of creating fine weather during the 


Never rob other countries of rain to pour 


holidays of the people. belong to the more noble sort, but there 


have been others, like the notorious Friar Bungay, who for sordid 
reasons have professed to exert a similar power. The only 
wonder is that anybody ever believed them. 

Now. as this malady of the mind is not incurable, I will ven- 
ture to offer a practical suggestion, and would recommend these 
patients who have nursed themselves into the belief that they 
Possess the keys of the weather, to seek the hill-top on a summer 
afternoon —the air and exercise will do them good and watch 
the fine fleeces of cumulus cloud as they sail majestically across 
the sky. each with its attendant shadow below, ‘Let the patient 
concentrate his attention upon one single feathery cloud, and try 
by the excrtion of his utmost force of will to make it pause fora 
moment in its career; and, if he fails —** as fail full well he may” 
then let him banish from his mind for ever the idea that he can 
by his own will dominate the whole firmament. And if he has 
ever gone into print upon the subject, let him go home, and, 
like Prospero, his prototype, say 

** Peeper than ever plummet sounded, 
Mi drown my book,“ 
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and so save the world from the trouble of investigating much pure | 


nonsense. To these sufferers ] can only repeat the words of one 
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of our own kings to the last man he teuched for the evil ‘+I 
wish you better health and more sense.” 

1 must be forgiven for having only made a selection from the 
vast catalogue of fallacies which have accumulate about the 
subject, and 7 must continue to regret that there are still people 
who are ready to believe that the saints’ days rule the weather, 
that the sun puts out the fire, that warm water freezes sooner 
than coll, or that a man is a prophet because he says so himself. 

This Society is clearing the ground of many weeds, and already 
the fallacy of the **equinoctia]” gales has been exploded (by 
Mr. Scott), while the churchyard ghost of the supposed fatal 
**green Christmas ” has been most cettectually laid by a recent 
statistical paper by Mr. Dines. 

Some one may ask, after all this clearing away of fallacies — 
What have we left? and 1 would venture to refer him to all the 
patient work which is being done in various countrie~, and by 
which a real Science of Meteorology is being slowly built up, 
while to the outdoor weather student I] would offer this consoling 
reflection— There is still the sky. 


CNIVERSITY AND EDUCATIONAL 
LMS TEL EIS MI CIE, 


Pror. A. H. CrurcH axnp Dr. Fream have been offered 
and have accepted Honorary Professorships at the Royal .\gri- 
cultura] College, Cirencester. These gentlemen were both 
formerly professors at the College, and both took part in the 
recent jubilee celebrations. 


Tr would be a great advantage to the numerous students of 
science and technology if the scientific works in all public 
libraries were arranged in a separate class, and catalogued 
separately. This has been done for the Central Free Public Lend- 
ing Library of Notungham, by Mr. J. P. Briscoe. the librarian, 
and Mr. T. Dent. All the scientific books in the library have 
heen arranged according to the science to which they refer, and 
indexed according to suojects and authors. The list will thus be 
of great assistance to students. 


NEW technical schools, presented to Winsford, in the salt 
district of Cheshire, by Mr. Joseph Verdin, at a cost of £8000, 
were opened by the Duke and Duchess of Westminster last 
week. The money 1s part of a fund of £26.000, originally in- 
tended to compensate property owners from subsidences brought 
about by brine-pumping. As he was unable to transfer the fund, 
the Charity Commissioners were applied to, and it was decided 
that £12,000 should be used in the erection and endowment of 
technical schools at Winsford and Northwich. 


PRECEDING a historical account of the Owens College, 
Manchester, contributed by Mr. P. J. Tlartog to the current 


i) Gave womenin@s camdl., Record of Technical and Secondary Mducation, the function 


of university colleges in technical education is discussed. 
Mr. Ilarteg points toa fundamental distinction established by 


What one region | the Royal Commission on Technical Instruction between (1) 


institutions for the instruction of manufacturers and higher 
managers, and (2) institutions for the instruction of foremen and 
workmen engaged in industrial pursuits. He rightly remarks, 
however, that the distinction is still vague in the mind of the 
public, and even in that of many educationalists. It has become 
more vague through the use of the words ‘* polytechnic” and 
‘technical school” to render the German polvtechntcum and 
technische hochshule, to which they are not at all equivalent. 
The folplehnicnm and techutsche hochs hule educate managers 
and manufacturers ; our polytechnics and technical schools, with 
their day-schools for lads and their night-schools for adults 
occupied during the day, educate foremen and workmen. It is 
not necesssary to insist on the inestimable value of the latter 
elass of school ; but it is of the first importance that the public 
shoud perceive the distinction referred to by Mr. Hartog, and 
that they should not think that they are following the example of 
a country like Switzerland, which eleven years ago was spending 
over £14,000 a year on the Ztirich Polytechnic, when they vote 


'a huge sum to one of the many English polytechnics and 


technical schools, now springing up se rapidly with the help of 
funds derived from the Customs and Excise duties, while but 
meagre support 1s given to the institutions for the training of 
managers and manufacturers. .\s Mr. Jlartog remarks, the 
university colleges combine the faculties of a German or Swiss 
university with those of a polyfechuteum, but the existence ofthe 
technical part of the instruction given is often ignored because ‘t 
is called university teaching, and not technical instruction, and 


hf 
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because side by side with the teaching of science there is the 
teaching of the **humanities.” The remarks conchide with a 
statement of the amount allotted from the public tinds to 
untversity colleges. Out of the stm available under the Local 
Taxation Act about £000,000 a year is devoted to technical 
education, but only £23.554 was given to fourteen university 
oMeges in England and Wales in 1892-3 by twenty local 
authorities, in addition te a sum of £20,550 provided by the 
Vreasury, of which nearly half (413.3001 went to the three 
Welsh colleges alone, The support certainly seems insufficient 
for the great services rendered by the colleges to the nation. 


Tre third Repert of Mail J. AL Bennion. the Director of 
Technical Instruction in the County Valatine ef Lancaster, 
Was presented to the County Council a few days ago. 
Tt clear from the report that every effort is being 


is 
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made hy the Committee to capend judiciously the funds 


at their disposal, A sum of £28,500 was distributed 
among the urban and rural districts of the county last year. 
The fellowing amounts were voted for work in special sub- 
jects t= Navigation, £250: Sea Visheries, £300: University 
Ustension Lectures, £500: Muorology, £250: Mining, £500; 
silk Industry. £500: Vlumbing and Sanitary Science, £750: 
Horticulture and Dee-keeping, £500: Practical Agriculture 
\inchiding Veterinary Science, Poultry-keeping. and allied snb- 
jects), £1000. In addition to the ordinary sums allotted to cach 
district, special grants, amounting to nearly £1000, were made 
for the purpose of purchasing apparatus and appliances, Uni- 
versity College, Liverpoul, and the Owens Colleee, Manchester, 
each received a grant of £400 for the same purpose. Classes 
in horelogy are held at Prescot, but they are quite inadequate 
fer the whole county: and do not impart the thorough 
teaching. either therretieal or practical, that is given on the 
continent. A deputation fram the Committee visited some of 
the Condnental Schools of Torology, and as a result of their 
Inspection they strongly recommended the establishment of a 
County School ot Horglogy. suniar to the school at Geneva. Tt 
was afterwards resolved at a large and representative conference 
that ‘itis desirable to establish a Technical School of Morolopy 
and Scientific Tnstrument-making, including electrical, optical, 
and mechanical instruments, both practical and theoretical, for 
the County of Lancaster.” Efforts ate now being made to put 
this resolution inte eftect. The establishment of a school to 
afterd efiective teaching in subjects relating to the silk industry 
tralso under consideration, Tt) is proposed to found the schual 
upon the model of the Seidenweb Schule of Wipkingen. in 
Zurich, bor the purpose of providing instruction in practical 
agriculture, a farm and tarm buildings, covering nearly 150 acres, 
has been avequired) at Multan. near Preston. GX vote of oso 
was made ty the Parris Institute tor speeml courses to agri- 
eubwnd students: and a number of lectures on subjects relating 
Te avriedture were delivered in yvartous parts of the county. 


while vf vitor) expenments were carried on in several 
distri ts. 
OMB MS IPE IRI ELIE. 
Wer a Anna der Phy i™ wand Chemte, No. 7. 


\bserption spectrin of pure water for red and infraied rays, 
hy 1]. Asthhinass. The ‘extinedon cocfhicients ” of water for 
Pie Manes wave lengths at the red em) of the spectrum were 
C@eraned by the bolometer. aml calculated by the formula 
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1s regularly changed by every addition of C11,, but the direction 
of this change depends upon the nature of the other atoms con- 
tained in the molecule. The absorptive power of a compound 
does not essentially depend upon the size of the molecule. but 
seems to be a property of the constituent atoms. The greatest 
influence is always due to 1, N, and also O, In isomeric com- 
pounds the diathermancy is different, and the difference is not 
only connected with the difference of atomic volume of the ele- 
mentary atoms. hut also with the difference of linkage of the 
atoms amongst each other: in saturated compounds the dia- 
thermancy (transmittance) always increases with the atomic 
volume. The determination of the diathermancy is the most 
delicate test available for the purity of organic liquids ov salts 
which are soluble in highly diathermanous liquids, 


SOCIETHES AND ACADEMIES, 
Lonnos. 

Royal Horticultural Society, June 25.—Mr. McLachlan 
in the chair. —Mr. Wilson eshibited a pot containing some seed- 
ling plants, in blossom, of the North British species Prfacrla 
» offea, Which is found in pastures of Orkney, Caithness, and 
Sutherland. The tlowers are homomorphic, not basing the 
stamens and pistils of different lengths as in most other Primulas. 

Mr. Jackman exhibited small trees of asus syloatica, with the 
leaves small, entire, and ronnd. ws the trees exhibited an erect 
form, with short branches. it wonld seem to he the result of some 
check to growth, the form of the leaf representing a Tess deve- 
loped state than that of the ordinary type of tree. Mr, Coli- 
nette, of Guemsey. forwarded some hazel wood found in peat 
near the coast of Guernsey. containing flint implements, stone 
rings, and pottery, prestunably neolithic. No hazel is now 
known to be indigenous to Guernsey.= Mr. Melachlan ex- 
hibited speciinens of .Vefanostoma scalare attached to flowering 
stems of a grass. Gdjeerta flurtars. 

July 23.6 Dr. MT. Masters deseribed a enrious case of Cr prt 
fedfton malformed, received from Messrs, Sanderand Co., in which 
the sepals were normal, but the two petals and lip were absent. 
Dr. Masters also drew attention toa peculiarity in the venation 
of the lobed leaves of Lavandula dentate, Dr. Ch. B. Mow right 
forwarded specimens of the parasitical fungus ./cvaria mye 
Phwotdts, with the following observations: ** This .bcidium 
has heen stated by Chodat to be connected with the Puceinia on 
Sorpus lacustris, In November 1877, Puccéuta seirpr was 
found foating in the river Ouse at King’s Lynn. During the 
past winter | found it on the bulrushes (SS. dacusérrs) in the 
‘Old Bedford” at arith, Wuntingdonshire, On revisiting 
spot this July the .eidium on Villarsia was inet with in great 
abundance.” Tht. Plowright also sent specimens of the fungi 
-htdium chenop dit, with some remarks upon them,  Watl 
reference to the specnnens of thes attacked by a fungus, brought 
before dhe last meeting by Mr. MeLachlan, it was reported from 
an examination made at New that ‘tthe fungus is Asepesie cor 
slomerata, Vhaster (a somewhat rare species), parasitie on Dipe 
tera, especially the lurve and imagines of Vipul. Distrib, 
Kurope and United States, his is the first record for Britain,” 

MAE. Letellier et Pils forsarded from Caen some growin 
plants of thornless gooseberry, from which they have issued four 
hinds, nused by Ve Ea. Lefoit, of Meany, France. The usual 
triple spines were cither quite absent, or represented hy mere 
rudiments only. Mr. Cannell sent some trisses. with smal 
jagged-cdeed petals of a crimson colour, appresimating th 
onginal wild form, They appeared among his long-scleeted be 
of sweet williams, the margins of the petals being rounded an 
smnooth. 
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Academy of Sciences, .Auust 5. WM. Marey in tt 
chau. Eapenmental study of the transverse vilmations of cord 
by Mo. Cornu, The complex vibritions of stings produced 
as inaetio nimsicnl) sustruments have been studied. “The trans 
verse Sibnations of a string, excited in any way whatever, He 
always accompanicd by torsional vilrations, the torsional clas” 
Geity of the cord taking effect in the same way as Che transys erst) 
component of the tension, Net only is the aetna) vibration 
complicated by these torsional vibrattons, but, in many Gisesy 
the traussverse vibnwions are themselves rendered more comples 
by the fet that strings are seldom on never symmetrical bout 
(hen anes. : 


Vhe vibritions have been hudied by means of ver 
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ight imirrors attached preferably to the portion of the string near 
-one of its points of attachment or a node. Light figures similar 
to Lissajous’ hgures have been obtained. With the mirror at- 
tached parallel to the axis, all the components of the vibration 
are effective ; when its plane is perpendicular to the axis, the 
torsional vibrations are eliminated. —Some considerations on the 
construction of great dams, by M. Maurice Levy.—The inter- 
national committee on glaciers. A note by M. F. A. Forel. 
From the observed facts itis deduced that the general behaviour 
of glaciers is individual and special to themselves. There are 


some traits, however, which appear in certain cases in con- | 


nection with the whole of the glaciers of a country. The 
«duration of the oscillations of glaciers is measured in years by 
tens, the mean being at least thirty or forty years. The same 
Yariations are met with in other glacier regions as well as 
an the Alps. The committee ask the co-operation of scientific 
observers to ascertain whether there is coincidence, alternation, 
or lack of agreement in glacial variations: (a) In the different 
glaciers of the same continent ; (4) in the glaciers occurring in 
the same hemisphere ; (c) in the glaciers of all parts of the earth. 
—On the Brownian movement, by M. C. Maltézos. The con- 
clusion is drawn that the Brownian movement is a capillary 
phenomenon. —Lighting by luminescence, by M. .\. Witz. 
Lighting by means of a vacuum tube in circuit with a Holtz 
machine or Ruhmkorff coil is proved to give a smaller propor- 
ttion of heat in relation to the quantity of light developed than 
any other means of obtaining light, yet the light so obtained 
requires the expenditure of much more energy per candle-power 
than ordinary sources, and hence the disposition of apparatus 
will require to be very much modified before light can be pro- 
duced commercially at a low temperature.—On the nuclei of the 
Uredinie, by MM. G. Poirault and Raciborski.—On diphtheritic 
aanti-toxin, by MM. Guerin and Macé. The active substance 
appears to be of the same nature as the soluble ferments classed 
mnder the name ‘ diastase.”—On a toxic substance extracted 
from the suprarepal capsules, by M. D. Gourfein.— Instantaneous 
hhyperglobulia, by peripheric stimulation ; consequences, by M. 
Jules Chéron. Hypodermic injection of artificial serum or 
stimulating actions on the sensitive skin surface (such as a cold 
douche, massage, Xc.) cause an immediate loss of the anzemic 
symptoms in patients suffering from anemia. The resultis prob- 
ably produced by a stimulation of the central nervous system, 
followed by a bracing up of the vaseular system as evidenced by 
the increase in arterial pressure. The apparent increase in the 
mumibers of red corpuscles is caused by the greater extravasation 
of serum brought about under the greater pressure. 


NEW ZEALAND. 


Philosophical Institute of Canterbury, 
C. W. Purnell, on ‘true instincts of animals.” The definition 
of the term “instinct”? has been greatly narrowed of late 
years. Formerly every act of an animal hetokening intelligence 
was ascribed to ‘‘ instinct,” but the tern: is now restricted to 
acts which are performed in an apparently mechanical manner 
by generation after generation, and seem to be prompted by 
some other faculty than intelligence. The author thought that 
the definition could be still further restricted. Writers upon 
the subject had not taken sufheiently into account how much 
the young animal might be taught by the old, and how 
much it might learn from imitation. The migratory habits 
of certain birds, for example, were always set down to 
instinct, but birds usually migrated in flocks, and, in any case. 
with the young bird it was ‘‘ follow my leader.” The same 
remark applied to the periodical migrations of the Norwegian 
lemming, the salmon, and other animals. he nest-building 
habits of birds could be similarly explained ; and even such 
extraordinary habits as that of the Australian Megapodide, 
which formed immense mounds of vegetable and other matter, 
and deposited their eggs in the midst, leaving them to be hatched 
by the heat evolved from the fermentation of the decaying mass. 
The beavers remarkable habit of constructing dams and canals, 
some of which are of great antiquity, and which, if constructed 
by human beings. would be deemed proofs of considerable 
engineering skill, illustrated the author's argument, “The young 
beaver remained in the parental lodge until the summer of 
its third year, when it began housekeeping for icelf, so that it 
had abundant opportunity, during its youth, of receiving 
Instruction from its elders, in the peculiar ways of beaverdom, 
and when it did make a start in life upon its own account, it still 
enjoyed opportunitics of receiving instruction and of gaining 
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skill by experience. Cats, dogs, and monkeys instructed and 
corrected their young; and the adult carnivora taught their 
offspring how to capture and kill their prey. Some of the most 
remarkable so-called instincts displayed by animals could be 
accounted for in the same way, and when we came to analyse 
these instincts, we found them to be nothing more nor less than 
racial habits, transmitted from generation to generation, and 
acquired in a similar way to that in which the racial habits of 
mankind are acquired. Mr. Purnell then referred to the singular 
instinct of the huanaco, which, in the southern part of Vatayonia, 
resorted to ancient dying places, whither all individuals inhabit- 
ing the surrounding plains repaired at the approach of death. 
Mr. Hudson, author of ‘* The Naturalist in La ]'lata,” attributes 
this practice to the possession by the huanaco of ‘‘a fixed 
immutable instinct, a hereditary knowledge, so that the young 
huanaco, untaught by the adults,” goes alone and unerringly 
to the dying place. Mr. Purnell considered this an unwarranted 
assumption, and that it was a far more likely supposition that, if 
a young huanaco was 7 extrem?s. the older members of the herd 
expelled it from their ranks, as other sick or wounded animals 
are usually expelled by their fellows, and indicated to it whither 
it should go, Traditional and tribal memories, perpetuated by 
communication frum old to young, would account for such 
habits as the hive-constructing habits of the bee and the 
domestic and military habits of the various species of ants, 
which were so commonly regarded as typical of the more 
wonderful development of instinct in the lower animals. 
The fact that many so-called instinctive acts were really the 
products of education and experience, did not clash with the 
view that animals might be and probably were born. into the 
world with a hereditary predisposition to certain tribal habits 
which rendered instruction in those habits easier and more 
effective. The mental, like the bodily. structure of any 
individual animal was the sum and outcome of all its progenitors’ 
faculties, and just as its bodily organisation was better fitted to 
perform certain acts than others, so its mental organisation was 
better fitted for certain mental operations than others, Body 
and mind were correlated and developed in unison. The web- 
building spiders secreted web-building material in their bodies, 
and possessed highly specialised organs enabling them to produce 
the material in such manner and quantity that it can be used in 
the construction of snares, and just as this specialised anatomical 
structure has gradually been evolved from simple beginnings, so 
the mental faculty required for the construction of snares has 
been evolved with it. The spider is, so to speak, endowed with 
mental as well as with anatomical spinnerets. If we climinated 
all such habits as might have been acquired from teaching or 
observation, there were left comparatively few fixed habits of 
animals which, in the present state of our knowledge, could not 
be accounted for by the individual having received instruction 
from its fellows, or gained knowledge from its own observation, 
and it was to such habits that the author proposed to confine the 


term ‘tinstinct.” Fer the purposes of this paper, he would call 
them ‘true instincts.” These true instincts were found almost 
solely amongst insects. By way of dlustration, he would 


take the case of the caterpillar of a butterfly (7#ek47), which 
fed within the pomegranate. but when full-grown enawed its 
way out, and then proceeded to attach with silk threads the 
point of the fruit to the branch of the tree, so that the fruit 
could not fall before the metamorphoses of the insect was 
complete. Here, there was apparently no means by which the 
caterpillar could receive instruction, since no visible intercourse 
took place between the butterfly whose otispring the caterpillar 
was and the caterpillar. In considering this problem, we must 
firmly grasp the fact that, although the caterpillar, the pupa, 
and the imago were, to outward seeming. three distinct animals. 
in reality they were but varying phases of the same animal. 
Therefore the insect possessed the power of inheriting memories 
We could understand how the memory of an inherited habit 
useful and common to une phase of the animal's existence, might 
readily be transmitted from the perfeet insect to its offspring 
through the various stages of that offspring’s existence. The 
order in which these memories were transmitted would be the 
order in which they would manifest themselves in the new life 
cycle, Pid, then, the Thekla possess the power of transmitting 
the habit referred to? It appeared not unreasonable to sup- 
pose that such a habit might become (metaphorically speaking) 
so ingrained in the mental constituuion of the animal as to be 
capable of transinission from parent to offspring. The life of an 
insect was short and monotonous, and its range of losomotion 
limited ; its world was a small world zit enjoyed little se ope for 
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venauon of habit, ama it. ways of life consequently tended to 
become stereotyped nylon its mental system, and so transmitted 
from zeneration te generation, As the mental nature of the 
anigoal grew more complex, instinets became more rare, because 
the annfial exercised more chyice in its actions. The fact that 
che nervous system of the Invertebrata was materially different 
fran that of the Vertebrata, was full of significance in this con- 
Necticn, .\mongst true instincts he would class stich acts of 
J Tulective mimicry as those performed by the Vhasmid.e : al- 
though their alleged practice of shamming death might possibly be 
constitutional lethargy. which had misled ohservers. The fear 
which young animals, inchuling children, usually manifested 
towards what was really dangerous to them, might alsu be classed 
Sats trie instincts ; although recent experiments by Prof. 

Lloyd. Morgan proved that the fear was not universal. Mr. 
Vurnell nesi discussed Spalding’s experiments with newly-born 
chickens, dieks. pigs, Ac.. which went to show that the young 
of these animals were capable of pertorming many acts, ap- 
Jarevtly intelligent. without instruction. ff must be home in 
min that the young fowl, duck, or pig came into the world 
with its intelhgence pretty fully developed, although it grew 
Wiser as at grew older, and all the acts mentioned by Spalding 
were intelligent acts, net acts performed in an unvarying hasan 
but acts varying with surrounding circumstances. Ile therefore 
conch! led that these acts could not be atuributed to instinet, Int 
were directed by intelligence. What he had denominated ** true 
instincts ~ suggested an analogy with reflex actions, but the 
analovy was fallacious. Singleness was of the very essence of a 
reflex action. Theaction might be comples in its manifestation, 
Part it Was essentially one act. of which active consciousness and 
reflex achon Were centralictery terms, Vo true instinct com- 
teins invetved a sequence of acts, directed towards a detinite 
ent, whil) the acts were consciously performed. 
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Linnean Society, June 20.) Trof. 1. W. 1. David, Vice- 
President. in the chair, (7) Notes on the Omeo Blacks: (4) on 
the Monaro Blacks, with a description of some of their stone 
implements + (co) a native burial-place, near Cobbin, Monaro, by 
Kk elms, Desenptions of some new .fravesitie of New South 
Wales (No. 5). by W. f. Rainbow. Three new species of orh- 
Weavers of the pents Ae fAe/s from New England and Sydney 
wete described. Phe fact was recorded of a young bird 
(probally Atechdr fenoperalisy having been caught in a web 


of Va oufréiee in the vicinity of Sydney: also that Mr. 4. 
J. Thorpe. of the J\ustralian Museum, had seen an emu 
wren OO SUAtare mato huras) cotangled ino the web of 
ome al the Mi psi at Madden's, neat Belle Plains (N.S.W.): 
sy at) Cape Verk. several of the due warblers, notably 
Valuer’ brnentd (Nig. et tors.) and VA amas (Gould). 


It was pointed out that it is only young birds and those 
4 weak Wing power that are arrested by such webs: and 
Houbt was capressed as to the correctness of the assertion of 
writers that fnrds se caught are devoured by the spiders. 
_ awithor also pointe out that cach web is placed in) position 
hy the nernng instincts of the spider, situply hecatse the 
situation iss has will asstire abundance of food in the shape 
fimseets, and that it is merely an accident when a bird becontes 
cotanzled in the tod. he paper concluded with a description 
ofthe mode of cttion in the .WVepérd., anda dist of the peesioasly 
les nibed Nestrahan species of the genus. Qn the inethods of 
tertilsation in the Goodettacee (patil). by Mex. G. ELamalton, 
Eleven spentes of Jrafera were treated, Of these tour are 
sivilly ccoss-fertihised by the wid of insects, but in the remaining 
Veo While cress fertilisation is possible by insert aid, yet self 
terulisvion must orecur inere commonly. On a new fossil 
metamel allied to AApeprreie , but resembling in some points 
the Pup areda ads, by Robert Broom. The rematus described 
ter the nantes of Merri) paris are those of small 
mare el oot Wrrer thar an ordinary mouse. The torm is 
Hy eereresting in having but three troe molars in cach jaw 5 
i ory large grooved) premolar with serrate edge very similar 
tat feeulae the Locene genus Veoplagrautay. ts athities 
were deal wthat sont length, and an endeavour was made to 
trae at oreddyansbip phylogenetically. Oi some new or hitherto 
With town Mt helt from New Guinea or adjacent islands, 
Ny GT. Amey. Three new Papuan species, vis. AAraetple ta 
nner, Pipuccs tenn, aad Papier betdomer, were 
thal amd other haown daaed shells from ¢scrman New 
4 hi were dieu 
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Plenatsof Now Sour Wales illustrated, ' 
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No, vill, dteaefa canigera, A. Cunn., by R. 1. Baker. This is by no: 
means a rare plant in New South Wales. er yet of the several 
descriptions that have been published from time to time, not one 
is sufficient in detail to accurately determine the species ; in the 
specimens described in the Flora Nustraliensis the pod was 
incorrectly matched. The author gave the results of an 
examination of perfect material fram many localities, and his 
paper should prove of assistance in the future in the elucida- 
lior of cognate species which at present are not casy of deter 
mination. — Description of a new species of vfeecia from New 
South Wales, hy J. 1. Maiden and ik. T. Baker. 
CLOTUINGEN, 

Royal Society of Sciences.~ he Via devi Aten, Vart 2 for 
TSo§, contains the following memoirs of scientific interest :— 

February 9.—W. Voigt: Some applications of the thermo- 
dynamic potential Franz Meyer: On the structure of dis- 
criminants and resultants of binary forms (second note). 

February 23. K. Witter: On the representation of groups of 
functions by means of one base. 

March g.~ J. Orth: On mucous tissue and myxomata, with 
special reference to the hydatidiform mole. 

March 23. .\. von Koenen: On the relation of river-valleys 
to erosion and to the deposit of diluvial and alluvial formations. 
O. Musge: On the plasticity of ice-crystals. 

May rr. ©). Wallach: Researches from the University Tat 
horatory of Gottingen. (4) Ona method of preparing ketones: 
(2) on derivatives of piperonal (hetiotropin) + (3) the oxidation: 
products of terpinal; (4) the reduction-products of carbon. 
K. Dedekind: On an extension of the symbol (a,b) in the 
theory of moduli, 1 Netto: On the structnre of the resultant. 
of binary forms. 
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SEO BOOKRSEON WARCTHG TRAVEL. 
The Great Frozen Land. Vy Frederick George Jackson. 
London: Macmillan and Co., 1895.) 
Tee-bound on Nolguev. By Aubyn  Trevor-Battye. 

(London: Archibald Constable and Co., 1895.) 
eee these hooks are well worthy the attention of | 

every one interested in Arctic travel. But little | 
was known about the island of Waigatz, and still less of | 
Kolguef. Both books are profusely illustrated, and pro- 
vided with useful maps, but some of Mr. Jackson’s 
pictures are borrowed without acknowledgment. As | 
might naturally be expected, the Samoyedes oceupy the | 
greatest share of attention, but some information respeet- | 
ing the fauna and flora of both islands is added, and the 
difficulties of travelling are dwelt upon with considerable 
detail. 

The “Great Frozen Land” has been compiled by Mr. 
Arthur Montefiori from Mr. Jackson’s journal of his trip 
across the tundras of European Russia, from the Kara 
Gates to the Varanger Fiord ef@ Ust Zylma and Arch- 
angel. In one of the appendices, Mr. Montefiori explains 
the object, method, and equipment of the Jackson- 
Harmsworth Polar Expedition, and in another appendix 
Mr. Joseph Russell Jeatfreson adds some notes on the 
ornithological results of Mr. Jackson’s journey. 

The narrative begins on August 25, 1893, outside the 
lagoon of the Pechora, and ends on January 18, 1894, at 
Vadsé, the frontier town of Norway. The greater part 
of the book has been devoted to the Samoyedes, but the 
real object of the journey was neither ornithological nor — 
anthropological, otherwise ic would not have been under- 
taken in winter. Mr. Jackson, as everybody knows, was 
planning an expedition to Franz Josef Land, and the very 
practical idea occurred to him that a winter among the 
Samoyedes must give hima personal acquaintance with the 
difficulties of land travelling in the high north, and might 
suggest a successful way of battling with some of them. 

Mr. Jackson must be congratulated upon hits editor. 
Mr. Montefiori has spared no pains to make the book 
interesting. The information which Mr. Jackson him- 
self procured, especially on the island of Waigatz, is 
valuable, and it is supplemented by quotations from 
Rae, Castrén von Strahlenberg, Purchas his Vilgrimes, » 
and the works of various other travellers. 

Unfortunately the ornithological part has not fallen 
into such good hands. There are a dozen or more gross 
mistakes in the spelling of the names of the birds, and 
in addition there are some curious inconsistencies. In | 
the preliminary observations we are told that Mr. | 
Jackson brought home “of swans—not Bewick’s—but the 
common variety of that region,” in spite of which the 
only swan in the list (No. 28) is Bewick’s swan. Mention 
is made of gresshills. (Does the writer mean crossbills or 
grosbeaks ?) Of the little stint (No. 45) it is stated that 
the only authentic eggs were those taken by Middendorff. 
There is no reason to believe that Middendorff ever 
found the eggs of the little stint. The eggs which he | 
records as being those of 7ringa minuta were probably | 

| 


those of Tringa rufico/lis and possibly those of | journal, and very interesting reading it is. 


Tringa subminuta. The first identified eggs of the 


mOwi347, VOL. 52] 


NAT@RE 


than caferractes. 


385 


22 


ae | 


little stint were taken on July 1875, by Mr. Harvie- 
Brown, on the eastern shores of the lagoon of the Pechora, 
and a few days later a score had heen obtained by the 
expedition. Other eggs equally authentic have since 
been taken in Lapland, Novaia Zembha, and holguef. 
It is extremely unlikely that the identification of the 
species in the list is always correct. No. 10 doubtless 
refers to Phyllosopus tristis, and not to the chiffchaff : 
No. 12 is more hkely to be a redpole than a siskin ; No. 39 
is doubtless .#/e7ulitis hiaticula, and not . curontica, 
and No. 53 is more likely to he Svercorarius richardsont 
In but few cases is the exact locality 
given, so that on the whole we must condemn the hist 
as worse than useless. 

Mr. Jackson went out on one of Captain Wiggins’ 
numerous voyages to the Yenesei, and was left on the 
southern shore of the Yugorski Strait, with little or no 
knowledge of the language of the country, to fight his 
way as best he could. He was anxious to go to the 
Yalmal Peninsula, but the Samoyedes declined to take 
him there. After reading the account of the difficulties 
which Drs. Finsch and Brehm encountered, it must 
be admitted that their decision was very wise. Mr. 
Jackson was, therefore, obliged to content himself with 
exploring Waigatz Island, and succeeded in making 
the detour in a fortnight. The north of the island 
enjoys a milder climate in winter than the south, the 
Vugorski Straits being frozen over, whilst there is always 
more or less open water in the Kara Gates. 

Winter came upon the adventurous traveller rather 
suddenly during the second week of October, and on the 
13th he began his sledge journey to the Norwegian frontier. 
During the three months that this occupied, Mr. Jackson 
lived among the Samoyedes and picked up many useful 
hints as to dress, food, &c., as well as accustoming him- 
self to camping out in the snow, travelling by sledge, 
using snow-shoes, &c. This information and experience 
will doubtless be of great value to him on his expedition 
to Franz Josef Land. It is worth something to know, 
instead of only to suspect, that you have pluck to face 
the difficulties of Arctic travel, and every one wishes a 
safe return to a traveller who with but small previous 
experience has gone to try his Suck in battling with 
enormous difficulties. 

Mr. Trevor-Battye’s book treats of the journey which 
he made in 1894 to a still less known part of the Arctic 
Ocean. The island of Kolguef Hes about 150 miles to 
the west-north-west of the lagoon of the Pechora, whilst 
the island of Waigatz lies about as far to the north-east 
of that basin. Mr. Trevor-Battye sailed from Scotland 
in the steam-yacht Savor on June 2, and landed, with 
his bird-skinner, on the west coast of Kolguef on the 
16th ; but as ill-luck would have it, they went again on 
board, and did not finally leave the vessel until the 21st, 
after the ice had driven them to the north of the island. 
On August 18, a Russian merchant from the Pechora 
arrived on Kolguef, and Mr. ‘Yrevor-Battye and his com- 
panion left in his boat on September t8, and after a 
nineteen hours somewhat perilous sail, reached the main- 
land. In two months he was back again in Iengland. 

Mr. ‘Yrevor-Battye appears to have kept a copious 
It bears 
internal evidence of having been written on the spot by 
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one who was well trained in habits of obsersation, and | 


accustomed to the dmidgery of making daily notes of | 
what he saw. The remarks on the peculiarities of the | 
Samoyedes are valuable from their originality, and are | 
an important contribution to the ethnology of Siberia in | 
Europe. ‘The value of the ornithological appendix ts in 
strong contrast to that in Mr. Jackson’s book; but it 
must always be remembered that Mr. Trevor-Battye is 
h mself an ornithologist, and travelled at a tme of year 
when the country was full of birds. Mr. Jackson makes 
no pretension to any knowledge of ornithology, he 
travelled at a scason when birds were very scarce, his 
mind was occupied with other thoughts, and he had the 
misfortune to entrust the few skins he brought home to 
hands as inexpericnced as his own, 

Mr. Trevor-Battye’s account of the way in which the 
Samoyedes surround the geese when most of them are 
unable to fy, because they are moulting their quills before 
migrating to the coasts of Western Europe to winter, is 
most graphic. 

On the south-east coast of Kolyuef the sea is shallow, 
and atlow ude there is much sand exposed within the 
line of the outer barrier of piled-up ice, which lies some 
three miles out to sea. In this lagoon thousands of yeese 
retire towards the end of July to moult their Aight 
feathers. When they are in this more or less helpless 
state, the Samoyedes shp down in their beats through 
the fog and yet behind them, and gradually drive them 
on shore, where a decoy net has been staked out to receive 
them. (Ince inside this trap they are slaughtered with- 
out mercy to provide food for the winter. The day’s bay 
was 3300 brent geese. 13 bean geese, and 12 white- 
fronted Fortunately for the two species of 
vrey weese, they moult a litde later chan the black geese, 
so that most of them were able to fly. The Samoyedes 
told our travellers that the bernacle goase nested at the 
north of the island. 

Mr. ‘Trevor-Dattye was fortunate enough to obtain 
es both of the grey plover and litde stint. Mention 
ismade on page 2oy of the capture of two examples of 
the curlew sandpiper, but curiously cnough this bird does 
not appear in the ornithological appendix. 
on the flora of 
The cloudberry, one of the most delicious 
of fruits, which is found on the hizhest summits of the 
Peak of Derbyshire, and on the Craven Mountains in 
Yorkshire, was i flower by the sccond week of June, 
but the fruit did not ripen before Mupust 25. 

Both Kolguef and Waigatz have an island climate, 
vere different from that of continental Siberia; and it 
might be suid of both of them, as is frequently said of 
Lapland, that they have emht months winter, and four 
mths ne summer. 
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There is an interesting appendix 
RKoluet. 


The frequent rains are no doubt 
sor, favourable to the growth of many species of plants, 
but thes sadly interfere with the pleasures of camp-life. 
When the north wind brings down fags from the Aretc 
wean June, and snow followed by rain in July, varicd 
with ¢(lamder in Aayust, and frosts in September, at 
requires 
the tusht 
compensations, 


ome Cothusiasm for birds or dawers to enjoy 


with the storins, There are, however, some 


If there be ltde sunshine there is no 
niyht, and when the noth wind blows the plague of 


Mesquitoes iy stayed, TIEN RY SPE CUEM, 
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ANOTHER BOOK ON SOCIAL EVOLUTION, 
The Evolution of Industry. Ysy Henry Dyer, C.E., M.A. 
D.se.. &e. (London: Maemilan and Co., 1895.) 
{1S work contains much valuable suggestion, many 
admirable sentiments, and a selection of choice 
extracts from the best writers on social philosophy : but 
itis hardly what one would expect from its title. The 
idea of evolution is, no doubt, more or less present to the 
author throughout his work, and seme of its main 
characteristics are referred to and illustrated by the 
phenomena of industrial progress ; but there is a want 
of system and of logical connection in the treatment of 
the subject, and an entire ab sence of the unity of design, 
forcible reasoning, and original theory which were such 
prominent features in Mr, Kidd's work. 

Dr. Dyers book is an eclectic ene, inasmuch as it 
adopts from previous writers such ideas and principles as 
commend themselves to the author. His frequent quota- 
tions are often followed by the remark— “there is much 
truth in this” -and itis sometimes rather difficult to deter- 
mine what are his own conclusions. It would not be 
difficult for both individualists and sociahsts to find sup- 
port here to their own views ; but the general impression 
made by the volume is, that the author ts prefoundly 
dissatisfied with the present state of society, and is 
inclined to some form of socialism as the only effective 
remedy, 

In the introductory chapter we find many of the objec- 
tions to socialism very strongly put, though most of these 
are objections to particular details rather than to essential 
principles ; yet in the same chapter we find statements 
of fact which answer many of these objections. “Thus 
we are told p. 21): “Among the co-operators. for mstance, 
we find men managing, with the highest efficiency, con- 
cerns of great extent and importance for salaries smaller 
than those of bank clerks. They find their real salaries 
in the success of their work, and in the knowledge that it 
will lead, not simply to individual riches, but to the wel- 
fare of the community, and especially of the workers.” 

After quoting from the late Prof, Cairnes to the effeet 
that no public benefit of any kind arises from the exist- 
cnce of an idle rich class, he adds: “From a scientitie 
point of view, and therefore from a moral point of view, 
no man or woman, unless physically or mentally disabled, 
has any right to remain a member of a community unless 
he or she is labouring in some way or other for the common 
good, In every organised society, therefore, there can 
be no rights apart from duties” p. 37). This prineiple 
is thoroughly socialisdc, and would lead us very far 
indeed ; but here, as elsewhere, the author seems afraid 
to carry out his ewn principles to their loyical con- 
clusions. Further on, he tells us that ‘t In seme parts of 
the country as much as between goand 50 per cent. of all 
the deaths that occur are those of children under five 
years of age, a stwe of matters which ts a disgrace to 
our civilisadon” ; and, after quoting some forcible words 
of Lady Dilke as te inuch of England’s industrial preat- 
ness bemy due to her practically unlimited supply of the 
cheap labour of her women and girls, he concludes : “It 
is therefore evident, both from an economic and a moral 
pomt of view, that the individualist system of industry. 
ly itself is not sufficient to bring about a stable social 
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structure.” He describes hospitals as institutions “ which 
are founded for the purpose of taking in some of the waste 
products of our industrial and social system, and for re- 
pairing, as far as possible, the injuries which they have 
suffered ”; and he adds : “ Such institutions are sometimes 
pointed out as the glories of our civilisation. They should, 
on the contrary, be looked upon chiefly as monuments of 
neglected duties, and the object of all social reformers 
should not be to extend them, but so to improve social 
and industrial conditions as to render them almost entirely 
unnecessary.” This will be a new idea to many good 
people, but it shows that the author is far ahead of the 
average social reformer. 

Again, he points out that the armies and navies of the 
world afford most instructive lessons in collective action, 
and that it would be equally possible to have armies of 
men organised for industrial work, and navies for carry- 
ing on such commerce as was essential for supplying the 
wants of the community ; and in his chapter on “ Indus- 
tria] Training,” he shows how necessary it has become to 
supplement the very imperfect means now effarded to 
apprentices to lear their business by some systematic and 
well-organised system under local or other authorities. 

In the last chapter, on * Industrial Integration,” sug- 
gestions are made as to the course of future leyislation. 
The author thinks that it will be made increasingly diffi- 
cult for people to live upon unearned incomes, while the 
equalisation of opportunities will reduce the rewards of 
extra ability. 
clear; but the author is decidedly of opinion that “the 
resumption of the ownership of the land by the community 
is a first essential to equality of opportunity”; concluding 
with the rather weak remark, that “the methods to be 
adopted to bring this about will require very careful can- 
sideration, and must be comparatively slow in their 
operation.” 

After quoting the opinion of the late Mr, Werner 
Siemens, that the progress of science will lead not to the 
increase of great factories, but to the return to individual 
labour, Mr. Dyer adds :— 

“The factory system will continue, and no doubt be 
extended, for the supply of the common necessaries of 
hfe, but the applications of electricity and other methods 
of obtaining motive power will enable large numbers of 
small industries to be carried on in country districts. 
This movement will ultimately bring about a socicty of 
integrated labour, which will alternate the work of the 
field with that of the workshop and manufactory. In order 
that the evils arising from unlimited competition may be 
avoided, these departments of work will all be so co- 
ordinated that a considerable region will, to a large extent, 
be self-contained as regards its requirements, and will 
produce and consume its own agricultural and manufac- 
tured necessaries of life.” 

This conclusion has been reached by the present writer 
and some others, mainly from broad considerations of 
economy. 
fesses to trace and discuss “the evolution of industry,” 
we expect to be shown that it 1s a logical and inevitable 
result of the evolution that has occurred and is now 
going on. This is nowhere done, and in this respect the 
book must be pronouneed a failure, although there is 


But when it is set forth in a work which pro- | 
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How this is to be effected is not made | 


much in it with which every friend of progress and every | 


student of social science must heartily agree. 
ALFRED R. WALLACE. 
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BUASNAN AIEROGL YPHICS. 

A Primer of Mayan Hieroglyphics. By Daniel G. 
Brinton. Publication of the University of Pennsylvania 
Series in Philology, Literature, and Archology, vol. 
ili, No, 2, (London: Ginn and Co.) 

LL who are interested in American archwology ‘and 
especially those who do not read German must 

feel greatly indebted to Dr. Brinton for his “ Primer of 
Mayan Hieroglyphics,” for in this littke book he has 
brought together the result of work done during the last 
few years in America, England, and Germany. and his 
own extensive knowledge of the subject of which he 
treats gives the highest value to his selections and his 
comments. 

That there has been a distinct advance made all along 
the hne cannot now be doubted, and material for study 
has not only increased, but has been made more generally 
available to the student 

Dr. Brinton divides the Maya inscriptions into their 
three elements— mathematical, pictorial, and graphic, 
and proceeds to review them in that order. He first de- 
scribes Prof. Férstemann’s interesting investigation into 
the Maya notation for the higher numbers, and then 
enumerates the various divisions of time in use amongst the 
Mayas, and points out that the bringing of these irregular 
numbers into unison with the lunar and stellar years is 
the difficult task which lies before the investigator. 

“We need not search” [in the inscriptions] “for the 
facts of history, the names of mighty kings, or the dates of 
conquests. We shall not find them. Chronometry we 
shalt find, but not chronicles : astronomy with astrological 
aims ; rituals, but no records. Pre-Columbian history 
will not be reconstructed from them. This will be a dis- 
appointment to many; but it is the conclusion toward 


which tend all the soundest investigations of recent 
years.” 


Whilst dwelling upon the elaborate and careful re- 
searches of what may be called the astronomical school 
of investigators, Dr. Brinton does not fail to give an 
instance of how far they differ from their rivals, by quot- 
ing the explanation given of a certain series of figures in 
the “Codex Cortesianus,” which, in agreement with 
Forstemann, he supposes to represent the position of 
certain celestial bodies before the summer solstice, whilst 
Prof. Cyrus Thomas says of them, “It may be safely 
assumed that these figures refer to the Maya process of 
making bread”! Such differences of opinion would 
seem to indicate that the study of the inscriptions has 
not yet emerged from the stage of guess-work, and toa 
great extent this is undoubtedly the case ; but it is satis- 
factory to mark how the happy guess-work of the last few 
years, and the criticism it has provoked, has led to a solid 
foundation of ascertained fact from which a fresh start 
can now be made. 

Under the heading of * Pictorial Elements,” Dr. Brinton 
gives us a list of the Maya gods and their attributes, 
gathered chiefly from old Spanish records. Reyarding 
some of those deities, he has already published some 
interesting studies in “American Hero Myths.” He 
then proceeds to discuss the cosmoyony of the Mayas, 
and in the following pages deals with the pictorial repre- 
sentations of the Maya divinities, referring continually to 
the list published in 1892 by Dr. Schellhas in the Zesr- 
schrift tir Ethnologic. 
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Students appear to be new fairly well agreed about the 
order in which the glyphs are to be read, and on the 
identification of the signs representiny days. months, and 
some of the other divisions of time ; but there still remains 
for consideration a large number of glyphs to which the 
mest vanied and contradictory interpretations have been 
gly cn. 

Vhe most essential qualification for a student of Maya 
inscriptions is without doubt a thorough knowledge of the 
Maya language as it is now spoken in Yueatan. Dr. 
Brinton, who is a distinguished phitologist. ha» doubtless 
learnt all that imperfect dictionaries and grammars can 
teach him, and on that account alone would hold a fore- 
Most position in the investigation. Tut the only way to 
acquire the special knowledge which is now so much 
needed is a prolonged residence in Yucatan itself, which 
ean be reached in nye days from New York; and it 
would be good news should we hear that Dr. Brinton has 
used his yreat influence in persuading some of the well- 
endawed universities or colleges mm America to establish 
travelling scholarships for the study of native American 
languages, and had placed the Maya languaye first on 
the list. 


OUR BOOK SHELF. 


flaurrow Butterfltes and Moths. Voloi. By J. L. Bonhote, 

M.H.0.U., and Hon. N. C. Rothschild, F.E.S., #.Z.S. 

svo. Pp. xicand 95. Plate. Harrow: Wilbee, 1895., 
AT the present day, natural history receives considerable 
encourazement at our larger public schools and colleges, 
many of which now boast a Natural [History Society of 
their own, and publish a journal of ther own. The 
naturists of Hierrow School have struck out a bolder 
path, and have beyun to issue a series of manuals of their 
local fauna, of which this is the second, the first, by Mr. 
Barrett-Hamilton, having been devoted to the birds of 
Harrow. 

The volume before us includes the VWacre-Leprdoptera 
to the end of the .Voctwce, und is illustrated by a useful 
plate presented by the Hon. Walter Rothschild, repre- 
senting the antenne of the three British species of za, 
the neuration of Peprdie mechan, and the ege, larva, and 
pupa of Cetesse cardur Vhe second volume will include 
the remainder of the Waucre-Lepidaptera, and the Prera- 
pheride, south has been followed for Lictin names, and 
Newmiun for English names, and the indefinite term 
“variety has heen very properly abandoned. 

The distriet included comprises, roughly speaking, a 
radius of about tye miles from Uerow Pill and in- 
“Corporates the notes of a considerable number of 
observers, the majority being connected with flarrow 
School Tt consists mainty of a reeord of Jocalittes, 
tmes of appearance, and habits, with occasional notes 
oe species not found in the district, or on aberrations. 

As arecordof the present fauna of a restricted locality, 
this Ptthe book will be of permanent value, in view of the 
clings 
Cappecinee, and Variation inv distribution and abun 
ba dud speces. tine ar two species which 
leery Thave expected to meet with are ine 
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bide d tn whe euchias Crear coryden, but we are 
Pprmert te i not only such species as rl porte 
rite i het «common round Londen ia the 
bese of the century, though probably no arrow 
te oomds wore ®eplwo fir back , but ta find no lritulheries 
reordedl. emcee pt fae yar Ane, euphroyn, paphio 
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for fruit is noticed ; and we may remark that [7 antiofa 
also shares this habit with its congener, 

Altogether, we have to congratulate the authors and 
the Harrow School Scientitic Society on having produced 
a very creditable litle book, and we hope that it will 
serve as an incentive to the members of other School 
Scientific Societies to yo and do likewise. We Jb IR. 


Hand-list of Herbaceous Plants Cultrvated in the Royal 
Gardens, Kew. (Sold at the Royal Gardens, Kew.) 


ABOUT a quarter of a century ago, the border-flowers in 
which our grandsires delighted were all but pushed out 
of existence by “bedding plants” and ribbon-borders of 
glaring hue. Nurserymen who had good stocks of the 
older favourites found them unsaleable, and discarded 
them accordingly. Then came a change, largely owing 
to the influence exerted by Mr. Robinson’s publications. 
* Herbaceous” and “Alpine” plants were once more 
received into favour, and are probably more numerous 
and more extensively cultivated than ever they were. 
Kew, as usual, has been responsive to popular demands. 
In times well within the memory of the present genera- 
tion, the plants we speak of were grown there, as in 
other botanic yardens, in ugly gridiron-like beds, an 
arrangement which might have been suitable for strictly 
botanical purposes, but which was as unattractive as 
possible. 

To obyiate this, and to allow of the plants growing in 
the most natural way possible, the new rockery was 
formed, mainly, we beheve, after the plans of Mr. Dyer, 
At any rate, it now forms one of the most attractive 
features in the garden, and with the frames and * Alpine 
House,” serves excellently to illustrate this class of 
plants. 

A proper catalogue, of course, became necessary, for, 
unfortunately, the names and descriptions in the most 
popular books on the subject, are not to be depended 
upon, ‘The present publication is an alphabetical list, 
the only information given in addition to the names, 
being a mention of the botanist responsible for the name, 
and a general indication of the native country of the 
plant. 

The names of the botanical authorities are given in the 
contracted form adopted in scientific works ; but ina list 
of this character, which is mainly intended for unscientine 
readers, the names should cither be given in full, or an 
explanation of the abbreviations supplied, 

No fewer than 6000 species, it appears, are now grown 
at Kew, including, we see, as many as a hundred species 
of Carex. 
al Wanual of Book-keeping. By J. Vhornton. Vp. 527. 
‘London : Macmillan and Co., 1895. 


Tut late Prof. Cayley ts quoted by the author to have 
suid of book-keeping, “ft is only its cxtreme simplicity 
which prevents it being as interesting as it otherwise 
would be.” But what was simpheity to the master of 
pure mathematics is very far from heiny so to the av ernge 
shopkeeper, as witness the testimonies of Official Re- 
ceivers in’ Bankruptey. As Mr. Vhornton points outa 
general opinion among uncdueated tradesmen ts. that 
book-keeping was invented: to conceal the facts > and 
therefore they think the least they know about mt the 
higher is their code of commercial ethics. “his beok 
will undoubtedly assist in’ removing such mistaken 
opinions ; itis the clearest exposition of the .prineiples 
and practice of boak-kecping: that we have yet seen, and 
the most orjyanal indesign, ‘The science and art of the 
subject are dealt with simply ; the mietter is arranged 1 
an admirable manner; and by subordinating: detatls to 
principles, the author has made Ins book worthy of the 
attention of all students wha wish te acquire a sound and 
seientitic knowledge of book-keeping. 


EUGUST 27, lags] 


LEASH IIEIRS, TNO) FEES IBIOV IRON: 


(The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
No notice is taken of anonymous communications.) 


The University of London. 


Mr. THisEL-roN-DYER now narrows his attack to my sug- 
gestion thatin voting on the new Charter, members of Convocation 
should do so ‘*as at a Senatorial election,” z.e. by voting papers. 
This seems a very narrow basis for so severe a condemnation. 

The reason for this provision was, I presume, that as many 
memhers of Convocation are professional men, masters of 
schools, Xc., it is in many cases difficult, if not impossible, for 
them to come up to London. 

The provision applies, ] may add, not only to Senatorial, but 
also to Parliamentary, elections. 1 cannot see why Mr. 
Thiselton-Dyer should assume that a vote so taken would 
** destroy the prospects of academic study in London.” That, 
however, is not an attack on me, but on the Constituency. 

Nligh Mims, August 17. Jous LuBROCK. 


Plant-Animal Symbiosis. 


IN Prof. Stewart’s collection at the Royal College of Sur- 
geons there is a preparation of a mimosa which protects itself 
from browsing animals hy providing in its great thorns a 
domicile for a species of vicious, stinging ants. I believe 
this example of plant-animal symbiosis comes from one of 
the West Indian Islands, while on the mainland of .\America the 
sane species of mimosa exists, but suffers greatly from the depre- 
dlations of animals, because there is no suitable ant to come and 
ward them off. If my recollection of the distribution is correct, 
the following rote of a similar phenomenon in South Africa, I 
think, is of considerable interest. 

In a recent tour through the Karroo, in search of the skeleton of 
the Dicynodons, ] came across a mimosa tree which here forms the 
chief fuel, on one of the lower branches of which there were some 
very large thorns; one of these had a little oval hole bored just 
Beneath the summit. On breaking it open, there issued an in- 
credible number of ants, considering that they were packed in 
the space of a pair of spines about four inches long and half an 
inch in diameter. The asexual forms were of the usual two 
kinds : the soldiers were ahout a quarter of an inch long, brown, 


and very attenuated, showing very markedly the influence of | 


surroundings on form ; while the workers were scarcely half the 
size of their protectors, and of a darker hue. 
J did not see. The ants emerged from the crack in a very sleepy 
manner, and did not seem at all aggressive: this may have been 
on account of the cold, which would affect them more than their 
relatives which live in the earth. Embedded in the soft wood of 
the stem, where the two spines meet, were several aphides, which 
thus were able to feed themselves on the sap of the tree, and 
yet always he within the house of their owners. In the West 
Indian thorn-tree the leaves offer a further inducement to the 
ants to remain constantly near them, by providing at the ex- 
tremity of the eaflets little masses of a nutritious substance 
adapted to the digestions of their guests; in the South African 
tree there is a mass situate at the base of the leaves, similar to 
that in the cherry, which probably serves the same object. On 
returning shortly afterwards, I found the ants had trekked with 
all their cattle, and I failed to trace their whereabouts. The 
Jocality was the gold-fields of Spreeunfontein, in the Prince 
a\lbert district. ERNksv 71, 1. ScuWarz. 
Cape Town, .\ugust 1. 


Definitions of Instinct. 


TAVE read with interest the abstract of Mr. C. W. Purnell’s 
paper which you published in last week's NATURE (p. 383). 1 
think he is in error in supposing that young birds do not afford 
vs examples of truly instinctive activities. The way in which a 
young moorhen swims with accurate coordination, hefore the 
down is well dry after hatching, and before it can walk steadily, 
dy very instinctive. I would suggest to Mr. Purnell that there 
is a wide field for observation open to him among his native 
birds. 1f he wil} hatch some of them out in the incuhator, and 
carefully note what they can do prior to experience, and how 
their activities are modified by experience, he will help to solve 
some of the difficult problems of habit and instinct. 
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T have myself advocated a restriction in the meaning of the 
term somewhat similar to that for which he argues. I shall be 
obliged if you can find space for the provisional scheme of 
terminology thus suggested in Natural Sctence for May 1895, 
which I have since somewhat extended and amended. To bring 
it into line with modern biological thought, a good deal of stress 
is laid on the question of heredity, and on the distinction be- 
tween the definiteness which is congenital and that which is ac- 
quired. Jt may he premised : 

(1) That the terms congenital and acyutred are tu be regarded 
as mutually exclusive. What is congenital in its definiteness is, 
as prior to individual experience, not acquired ; the definite- 
ness that is acquired is, as the result of individual experience, 
not congenital ; 

(2) That these terms apply to the individual. Whether what 
is acquired by one individual may become congenital through 


inheritance in another individual, is a question of fact which is 
not to be settled by implications of terminology ; 

(3) That the term acguzired does not exclude an inherited 
potentiality of acquisition under the appropriate conditions. 
Such Inherited potentiality may be termed ézxate. What is 
acquired is a definite specialisation of an indefinite innate 
potentiality ; 

(4) That what is congenital and innate is zzherent in the 
germ-plasm of the fertilised ovum. 

Congenital moventents and activities: those the definite 
performance of which is antecedent to individual experience. 
They may he performed either (1) at or very shortly after birth 
(connate), or (2) when the organism has undergone further 
development (deferred). 

Congenital automatisnt : the congenital physiological basis of 
those movements or activities the definite performance of which 
is antecedent to individual experience. 

Physiotogical rhythms: congenital {and connate) rhythmic 
movements essential to the continuance of organic life. 

telex utoventents: congenital, adaptive, and coordinated 
responses of limbs or parts of the body: directly evoked by 
stimuli. 

Random imovements: congenital, more or less definite, but 
not specially adaptive movements of limbs or parts of the body ; 
either centrally initiated or directly evoked by stimuli. 

fustinetive activities: congenital, adaptive. and coordinated 
activities of relative complexity, and involving the welfare of the 
organism as a whole ; specific in character, but subject to varia- 
tion analogous to that found in organic structures; similarly 
performed by all the members of the same more or less re- 
stricted group, in adaptation to special circumstances frequently 
recurring or essential to the continuauce of the race; often 
periodic in development and serial in character. 

fnitative movements and activities: due to individual 
imitation o, similar movements or activities performed by 
others. 

Impulse ( Trich) : the affective or emotional condition, whether 
congenital or acquired, under the intluence of which a conscious 
organism is prompted to movement or activity, without reference 
to a conceived end or ideal. 

dnstinct; the congenital psychological impulse concerned in 
Instinctive activities. 

Control: the conscious inhibition or augmentation of move- 
ment or activity. While the power of control is innate, its 
special mode of application is the result of experience, and 
therefore acquired. 

Intelligent activities: those due to individual control or 
guidance in the light of experience through association (volun- 
tary). 

Votive : the affective or emotional condition under the in- 
fluence of which a rational being is guided in the performance 
of deliberate acts. 

Deltberate acts: those performed in distinct reference to a 
conceived end or ideal (volitional). 

ffabits : organised groups of activities, stereotyped by repeti- 


 uon, and characteristic of a conscious organism at any particular 


| 
| 


stage of its existence. 

Acguired movements, activities, and acts: those the definite 
performance of which is the result of individual experience. Any 
modifications of congenital activides which result from experience 
are, so far, acquired. 

elegutred automatism : the individually modified physiological 
hasis of the performance of those acquired movements or aétivities 
which have been stereotyped by repetition. 

C. Lioyp Morcan. 
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A Scheme of Colour Standards. 


Tre confusion which has long prevailed. and does not promise 
any immediate disappearance, in the use of colour name>. is an 
inevitable consequence of the absence of any definite standards of 
colour. [In music and form we have well-established and very 
sitisfactory terms to describe definite sense perceplions, and it 
would be dithcult tv conceive how we could dispense with them ¢ 
bur for colour perceptions we have neither any ell-detined con- 
cepts for those terms which have become well established, norany 
definite and well-arranged system of colour terms for common 
use. Those terms which have acquired a somewhat definite 
simnificance are nevertheless used for a very Wide range of varia- 
tien. Vermilion and nitramarine, terms which have been used 
hy many of our best authorities on colour, for want of anything 
better, as a basis for comparison and analysis, are nevertheless 
used for very variable concepts. The ditference between a 
Chinese and a Grerman vermilion in pigments is very noticeable. 
A Winsorand Newton ™ chrome yellow” anda German ‘* chrome 
yellow © dittcr by more than tw enty-five per cent. of yellow. 
‘Among several samples of blue pigments a still greater variation 
is genenly found. When this is tme of such terms, what shall 
we expect will be the case with that very much larger group of 
terms whose meaning has never reached any considerable degree 
uf accuracy, as olive, citrine, misset, &C., OF that stil] more vague 
but innumerable class of terms in vogue in popular uxige, like 
© crushed strawberry, "7 baby blue,” ** ashes of roses.” ' peacock 
blue,” St hussar blue,” anda host of others still more vague and 
transitory ? 

Naturalists have been at very great inconvenience hecause of 
the lack of any ayreement in the nse nf colour terms for botanical, 
entomoulogical, and ornithological descriptions. Our greatest 
‘American authority in descriptive botany js sometimes confusing 
in bis description of flowers because of this lack of any standard 
terms with aumitted syznificance. ZLoalogists. loo, have sought 
in vain fur some basis of agreement. and the futile attempts to 
establish some such basis of agreement are familiar to every 
ornith: ogist. 

In applied science 
been still greater, | 
is larger. And this inconvenience is st 
revelations of chemistry disclose hues more and more brilliant, 
for which new names are ay constantly coined. With the rapid 
advance ef the art of dyeing the necessity of some system 
colour nomenctature becomes more and more imperative. 

The valuable research of Prof, Kood has contributed greatly to 
our knowledge of colour, and that ina tine when much less was 
koown on the subject than now, The later contributions of 
Abney and Church in England have also given valuable addi- 
tions tu the science of alban ie alike snort of Chevrenl, 
Koenig, and Von Beznld ace also important contributions to the 
subject. Above ail, the masterly work> of Helmholtz, Jlering. 

Kuhne, and Carpentier are most Valuable contributions upen this 
sabject. 
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difficulties that the writer proposed, 
while connected with the Springfield, 
Massachusetts. lligh School, as teacher of physics, botany, and 
voology, that a serics of colour standards, based on the hues of 
the solar spectrum, and selected by a comsenuy of colour ¢s- 
yet Should be adepted as a foundation of all cur colour 
work, and pats that its use inal educational werk be made 


the dpeans of establishing a better and more accurate now - 
Wedge of calodr, This proposition Wao received with favour 
from the test by these to whom it Was mentioned, and an 
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colour. all will immediately rec sgnise. TLis mot necessary that 
a large number of thus accurately fixed colours should be made 
the basis of colour nomenclature, for then the eye could not 
distinguish between the colours selected. Every eye can, however, 
unless it be colour-blind, distinguish six ell:marked colours in 
the solar spectrum, for which there are well-recognised names. 
The theory of three primary colours from which all the other hues 
of the spectrin are derived is no longer possible with the 
present knowledge of the laws of light, and the always question- 
able indigo uf the rainbow is no longer recognised as one of the 
distinct spectruni colours. ‘As a matter of practical convenience 
we may select any number of colours whfth is found to_be 
Jesirable for standards if only they are accurately defined. This 
has been done for the six commonly recognised spectrum colours, 
red, orange, yellow, greens blue, and violet. 

To obtain the agreement of six or eight persons well skilled 
in the use of colours as Lo exactly what portion of a projected 
spectrum of eight or ten feet Jong should be selected for cach 
standard was a much less difficult task than would first have been 
supposed. It was found that very great unanimity of judgment 
prevailed when the comparison was made, The portion of the 
spectrum having been selected for each colour, two other things 
yet remained to be done. These were very important factors of 
the proposed scheme. 

First of all the exact location of the area must be determined 
hy careful measurement of the “ ave-length of its centre. ‘This 
would make it possible to ascertain or relocate the standard in 
any part of the orld without any material representation of the 
colour designated + in other words, this makes possible the use of 
the designated colour as one of a series of universal standards. 
To render any set_ of standards of most permanent and wide 
value, it is desirable thar it he adopted hy somebody whose 
authority will be generally recognise. In the case of standards 
of measurement, the Government. establishes standards in the 
interests of commerce and equity. In most other cases some 
Jearned society adopts the standard, and thus gives it the benefit 
of ity own authority. The American Metrological Society has 
appointed a committee with instructions to report a recomimenda- 
tion for the establishment of six standard colours. The endorse: 
ment of such a society 6 ould go far toward the establishment of 
any scheme of colour nomenclature if the scheme be a practical 
one. Without the element of practicability ne authority could 
make such a scheme of any value. 

‘After several years of careful study 
invelved, especially the relations of the 
another, it was found that to select any 
one of the standards, and make the scheme adapt itself to this, 
as a standard, was not only unscientific but unpracticable. The 
standards if selected with a view to practical oF arlistic PUTPOse>s 
and most of all with the hope of making the scheme of educa: 
tional value, must beara relauon to one anather not unlike thase of 
the musical scale. Tt must be possible at least that the union of 
these standards should produce the intermediate hues of the sola 
spectrum in colour if notin purity, -Mfter much care six standards: 
selected and at once put to practical use. This was as 
The exact measurements of the wave-lengths 
published in S: fence for June 9. 1893+ The 
ag follows; Bed 0587, OFMEE boS§, 


Hue 4095, violet 4210, in ten-millionth! 


of the practical problems 
colour standards to one 
particular pigment 4s 


Were 
early as 1554. 
these Standards were 
values there given were 
yellow 5793, green 5104, 
of a millimetre. 

These measurements are 
spectrum represented hy fifty 
ment differing from either of these by twenty oF twenty: fiv 
would hardly vary toa degree to be perceptible to the trainee 
eye, mach less to the ordinary eye. There is, however, @ Ver) 
great variation in ditherent parts of the spectrunt In the oran 
yellow, and green, where the change ts rather rapid, a smal 
diflerence is very readily perceived, while in the red as well 
in the blue and vielet the same ditlerence would be scarce 
noticeable. 

To Me. Milton Bradley, 


of an area of the solar 
A measure 


for the centre 
of the same units. 


of Springtield, Massachusctts, is due 
great credit far first undertaking to put this idea of spectenn 
Standards inte practicitl working material. When the idea "as 
first proposed he was largely engaged in the manufacture 0! 
coloured papers for educational purposes. and he at once undter- 
took te reproduce the spectrum colours in his educational papers 
The task proved no easy One, notwithstanding, the reat advance 
which the discovery of the aniline dyes had made in the pres 
duction of lritliant enlours. ft was only with the utmost per 
sistency that Xr. Vradley was able to accomplish the task which 
{ voluntarily undertaken. After long and repeated experts 
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ments he succeeded in getting coloured papers which are very 
good reproductions of the hues of the solar spectrum. These 
papers have now been used for several years very extensively 
in kindergarten and primary school work, and they are an im- 
portant means toward the education of a new generation of 
students to a true conception of colour, a more careful use 
of colour terms, and a sharper discernment of colour percep- 
tions. 

Ata meeting of the Society of American Naturalists, held in 
Boston, December 31, 1890, | read a paper in which was given 
amore elaborate carrying out of the scheme which I had pre- 
viously proposed. 

In order that any fixed scheme of colour nomenclature may be 
of some practical value it must, of course, be readily understood 
Ly people of only ordinary intelligence, and must be complete 
enough to mect the ordinary wants of everyday life. There 
must be something that is so completely fixed as to be perfectly 
trustworthy for present and future needs. 

In the solar spectram we have an invariable source from which 
to derive our spectrum standards, and upon these the whole 
scheme js to be based. 

Since, however, the six spectrum standards do not give a very 
extensive réfertotre for common use, to say nothing of the needs 
of the more artistic, it was proposed to introduce between each 
Uwo spectrum standards two intermediate hues to be formed by 
the union of the two spectrum standards in definite proportions. 
Thus between orange and red would be introduced an orange- 
red and a red orange. In the former red would predominate, 
while in the latter orange would be more prominent. Inasmuch 
as these hues are only intended to be combinations of the 
spectrum standards, itis not necessary, or even perhaps desirable, 
that these hues be absolutely fixed. Uf, however, this ts desirable 
in any particular case, it can he accomplished in a manner which 
will be indicated subsequently. In addition to the two hues in- 
troduced between cach two standards it is also necessary tu use 
a viulet-red and a red-violet (ar two purples, a reddish purple 
anda violet purple) to represent the actual combinations which 
occur in nature. 

It is also very desirable that the standards be produced in 
some material form in order that it be of any practical value. The 
task of reproducing the brilliant hues of the solar spectrum in 
pigmentary material or in glass is much more difficult than one 
not acquainted with the matter would suspect. It would not be 
difficult to select well-known pigments, and then determine the 
wave-length which most nearly corresponds to the hue af the 
pigment ; but any number of such selections would not fornia 
symmetrical series of colour standards. The colours for such a 
scheme being selected and their wave-length determined, the 
other and more difficult problem is that of finding some com- 
lination of pigment which will reproduce it. 
reproducing the spectrum hues was a very difficult one. 1t ts 
impossible to reproduce some of the spectrum colours with the 
ordinary pigments either in hue or in quality. 

Almost at the very outset of this work in colour it was found 
that it would be necessary to depend upon the somewhat fugitive 
aniline colours for some of the standards as the only colour 
material which would approach the spectrum hues in brillianey. 
The difficulty of keeping the standards up to tone, so to say, 
while using somewhat changeable material, is a serious incon- 
venience but not an insuperable barrier. With the solar spectrum 
recognised as the source to which we must always go to correct 
our standards, the great difficulties of colour-study are miet. 
The most desirable thing now to be accomplished is the discovery 
of some permanent colour material in which to reproduce the 
spectrum standards. Sume convenient form of tablet would 
then be produced which could be supplied to all who are willing 
to provide themselves with it, and to these all questions of colour 
would be referred. The standards thus established, the inter- 
mediate spectrum hues are determined by them. 

Now, by the use of the Maxwell dises in the standard colours 
deseribed ahove, we may fix upon definite proportions of each 
which we will nse for any other hue. If, for example, we desire 
to introduce between red and orange two hues, we must first of 
all Know something of the relative effect of the two colours, and 
combine them in inverse proportion to what we are accustomed 
to call the value of the colours. The colour which has the lowest 
value will require to be used in larger proportion than the other. 
In this case we may take a red and an orange disc and put them 
together in the manner above described. Tor convenience of 
measurement, a disc just a little larger than the coloured discs, 
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with the margin graduated into one hundred degrees, is placed 
behind the coloured discs, and the sectors adjusted as desired. 
«\s the red has the lowest value, more of the red disc must be 
exposed in order to produce an effect equal to that produced hy 
the orange. If it is desired, therefore, to introduce two hues 
between red and orange, we must still more increase the pro- 
portion of red in the combination which we wish to be most hike 
the red. For our orange-red we may use 70 per cent. of red and 
30 percent. of orange, and for our red-orange 59 per cent. of red 
and 41 per cent. of orange. by making a scale of values for the six 
standard hues, we may combine them in the manner we have just 
illustrated and form two hues between each of the standards, and 
two more by combining red and violet. These twelve hnes, 
with the six standards, give a sufficiently large variety of hues 
for practical purposes. 

For purposes of colour education, however, it must be borne 
in mind that pure spectrum colours are not often seen cither in 
nature or art. And while it is very important that the student 
should be taught the spectrum colours at the outset of his educa- 
tion in order to establish some accurate knowledge, derived from 
the only source of accuracy, the solar spectrum, it is also im- 
portant that he should become familiar with the effect produced 
by the mingling of these spectrum hues with the light reflected 
from other objects, as well as the effect of shadow upon the 
colours themselves. The mingling of white light with any colour 
produees a tintof that colour. The tints are what we most often 
see in all except the most brilliant colours of flowers, not generally 
of the standards but the intermediate hues. On the other hand, 
when a coloured object is seen in shadow, or, what is more com- 
mon, when the coloured surface is so irregular as to reflect here 
colour and there give no reflection, the effect is to produce a 
shade of the colour. In foliage the prevalence of shades is the 
role, whether we consider the individual leaves or the masses of 
foliage. A knowledge of these effects is best acquired by the 
use of a very few tints and shades of each hue. Any convenient 
number of tints and shades can of course be designated, but a 
few will serve all the purposes of ordinary educational work. In 
their educational papers the Milton Bradley Company use the six 
spectrum standards, twelve intermediate hues, including the 
combinations of red and violet, two tints and two shades of each 
of the pure colours, thns giving in alla range of ninety different 
modifications of colour. With these are used black and white, 
together with a variety of greys. The facility with which young 
children learn to distinguish and designate colour is really quite 
surprising. 

3ut a still larger proportion of the colour effects of nature and 
art than those produced from either tints or shades are the 
result of both light and shadow combined with colour, This 
effect has been well enough deseribed by the term ** broken 
colour.” In order to acquire familiarity with this effect, it ts 
desirable to use a series of broken standards, if net also of the 
twelve intermediate hues. These shoukd be made, as should also 
the tints and shades, by using proportions which take into 
account the value of the colours, and, above all, the proportions 
ot white and black used should be such as to avoid destroying 
the characteristic effect of the colours. Tach of these broken 
standards may have its tints and shades like the standards them- 
selves by increasing the amount of white or black which is 
combined with the colour. 

But perhaps the most interesting point in connection with the 
introduction of definite colour standards will le the possibility 
of talking about colour in a definite langnage. Without such 
standards this has been impossible. By the use of the Maxwell 
dises made in the standard colours we may easily determine the 
composition of any colour. This is a great convenience in the 
description of colours, for it renders it possible when it is 
necessary to give an exact meaning to any colour term, Only 
with standards which can be accurately fixed is this possible. 
The use of such terms as vermilion, emerald green, ultramarine, 
chrome yellow, and similar terms as a basis of colour analysis is 
exceedingly impracticable, since cven these terms, although hy 
far the most definite terms in common use, are quite too variable 
to give results which can be of any real value. For the sake on 
convenience, the first letter of each colour is used as the symbol 
af the colour in all formule in which the analysis or composition 
of colour is expressed. Nis used for black, to avoid the 
repetition of B which is used for Lue, 

The following formule will illustrate the practical application 
of the idea and the value of the spectrum standards in determin- 
ing the composition uf colours. They will also be of interest as 
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showing the simplicity of the proposed nomenclature and method 
of expressing the results of analysis. 

The first series illustrates the variability of the pigments used 
hy artists. These analyses are made by Mr. Bradley. 

-\) Winsor and Newton “cinnabar green” gives—Y 14, 
G 114, N 744. 

.\ German pigment of the same name gives 
Wi 2a: 

A Winser and Newton ‘light red” vives —O 24, N 76. 

-\ German pigment of the same name pives—O 18, N $2. 

A Winsor and Newton ‘chrome yellow” gives—O 29, 
mite 

A German pigment of the same name gives—O 35, VY 45, 
eos 
A Chinese vermilion gives KK 77. 

A yellow ochre gives—O 24, Y 24, N 

An Indian rel gives —K 74, O 174, N 

An emerald green gives—G 63, B 144. N 224 

One called ‘tchrome green” No. 2 gives—G 164, 
W754. 

The following series illustrates the significance of the terms 
used in describing the colours of dress goods. A very wide 
range of tints and shades of the colour which is the basis of 
gach term will often be designated by the same name. 

-\ sample of goods called *‘ccrn” is—O 11, V 13, W 18, 
iss: 

Another sample marked ‘ raisin“ 
N 63. 

A sample called ‘tashes of roses” gives—R 8, V 4, W 14, 
Nae 

The popular colour called ‘eminence ” gives 
Saaz 

Another popular colour called ‘emerald is—G 21, B 3. | 
AS as ! 

A sample called ‘ crushed strawberry * gives—K 55, O 5, | 
Mies? ENT, | 

} 
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gives—R 18, Vo 14, WS, 
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One having the poctic name ‘absinthe ” gives—V 35, G 454, 
N 19h. 

Another called ‘* Marion gives 4, O 3, N 93. 

A specimen of ** hnssar blue” gives this—G 4, B15, N St. 

A sample called ‘‘oasis” gives the formula VY 7, G 104, 
WSL ON 74. 

Another called ‘* dove colour” gives—B 9, W 9, N 82. 

Sull another, called ‘ prairie,” gives = VW 104, G 1gh, N 75- 

4, N 69. 
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A sample of *t navy blue” gives B 6, N 94. 

Another of *¢ Turkey red” gives—K 98, O 2. 

rather dark ‘* plum colour” gives —K 3, V 4, N 93. 

A few analyses of flowers will be of interest to others beside 
the botanist. 

The Fringed Volygala (2. pasesfolfa) is—k 48, V 52. 

The Wistaria (11. fritescens) gives--for the wings Roi, V 
Sg; and for the standard R 9, V 79, W 12. 

The Flowering (luince (Cydonia japoniva) gives 
W 3. 

The wild Cranesbill (Gerastesm maculatun) pives—lt 28, V 66, 
W 6. 

The Posythia (/. véridisséma) is pure spectrum yellow. 

The variations of foliage are worthy of note, and a few 
examples of analyses of the colour of various leaves will perhaps 
be of interest. 

tus possible that some knowledge of these variations on the 
jxcrt of more of our artists might save us some of the abominable 
greens which so often appear in paintings, otherwise of an 
excellent grave. 

Leases of the White Oak pive --¥ 74, Go 1rd, \ Str. 
Apple are= V 5, (13, Wo2, N So, 


IS GBs W 2s 


a », Copper Beech give’ R17, V2, N St. 

nn « Hemlock Spruce ~ ¥ 2, (19, N 39. 

» White Pine giveseV 2), G tt, N S64. 

an » White Tirch give’ Vo54, (0 114, Wor, N S2. 
oc ty Tlornbeme Ve5h. G 124, \ 82. 


cf 1 Shaghark Hickory V a4, G gh, N 86. 
With dis) made in the spectram standards colour ean thus 
be analysed and the results, expressed as in the examples just 
given, can be untised by any number of persons to determine the 
parvieulir colour about which a statement is made. As these 


dis atre net expenase, and the means of rotating them very 
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simple, they ought to come inte very general use. It is only 
necessary that they be rotated with sufhcient rapidity to cause 
the colours to blend smoothly. Mor the purposes of studying 
the harmony and contrast of colour it is desirable to have discs 
of several sizes, so that two or three combinations of colour may 
be made upon the colour-wheel at the same time and compared. 

Among the practical applications of sucha scheme of spectrum 
standards as that outlined in the preceding paragraphs, some of 
the most obvious are the only ones which need be mentioned in 
this connection. 

«A firm dealing in large quantities of coloured material desires 
to order a stock ina particular colour which they have not used, 
and of which they have therefore no samples. By the old 
method they must find something as nearly like what is desired 
as possible, and then dictate as best they can just what varia- 
tions are to be made. Now they can produce the colour with 
the dises and send the formula only to their manufacturer, who 
also has a set of the discs, and he ‘‘sets up the colour” and 
then reproduces it in the material desired. The gain is great in 
several ways. In the first place it saves the dealer much costly 
experiment to determine just what he really wants. Again, if 
he is in doubt as to just what a customer wants, he takes him to 
his colour wheel and ascertains what the desired colour is, and 
then communicates it to the manufacturer. The architect may 
spend much time and effort to have his carefully-planned and 
beautiful villa painted in colours which will he at once in keeping 
with the style of architecture and the surroundings of the build- 
ing ; but unless he confine himself to colours ready prepared and 
of certain composition, he is liable to extreme disappointment, A 
similar use of the colour wheel with standard discs would greatly 
reduce his difficulties. The artist who accustoms himself to the 
analysis of colour etiects will soon find that he is able to write 
estimated formule which will be of service to him in the sub- 
sequent composition of his observations. Above all, the child 
who is thoroughly educated in any scheme of colours which has 
a definite basis, and consists of a well-selected series of standards, 
is starting with a most valuable groundwork for future know ledge 
and practice. fence it is that the introduction of systematic 
colour work into the kindergarten and primary school has so 
much of encouragement to those who desire a reformation in the 
use of the terms which deseribe colour perceptions. \Why may 
we not hope for the time when a system of colour terms with 
something of the same definiteness as those used in music shall 
be in common use? Surely there is need of this, and the time is 
not far distant when this need will so assert itself as to bring 
about a revolution in our methods ef colour education. 

Malden, Mass., U.S... J. IL Pintspury. 


Globular Lightning, 


Os June 21, abont 6 p.m., Dr. Wallis, Mr. Taylor and 
myself were in our drawing-room on the ground floor, taking 
shelter from a passing storm ; they were seated, and [ stood five 
paces from them. The doors were all closed against the storm, 
and 1 went out and, for cool air, opened one. On returning, I 
saw a globular light, about the size of the full moon, in the air 
between Wallis and Taylor, and almost instantly T heard in the 
roont a terrific clap of thunder like a cannon. 1 suffered 
afterwards from acute pain down the left side of my face. 
Taylor, who had an iron-headed golf stick in his hand, felt a 
twinge up his right arm, and a sensation as of singeing in his hair. 
Wallis felt nothing at all. We all experienced a sulphurous 
smell. In the adjoining room, leaning against one corner, were 
two Martini-lenry rifles in leather cases? One was untouched. 
The stock of the other was almost shattered, splinters lying 
about the room, The leather covering of the splintered rifle 
was torn, but the metal part of the rifle quite unhurt, At the 
point of the wall where the muzzle of the shattered rifle touched 
the wall, there was a hole 5 x 2) and rd to 2 inches deep. 
The wall is of mud and plaster. In the reom above were two 
holes in one wall; that is, the wall above that in which the hole 
appeared below. ‘These holes were smaller than the one below. 
Just below the two holes stood a wooden case, iron-bound, and 
at its foot the matting was torn up, but the floor and the case were 
untouched. tn the second room above, that is, the room over 
that in which | had seen the globular lightning, the wall near the 
ceiling was cracked for six or cight feet. This was all the 
damage done that we could find. G. M. RYAN. 

Karachi, July 15. 

(The above letter was received from Mr. F.C. Constable, 
who saw the damage described. op. NALURE.] 


AvGustT 22, 1895] 


RECENT STUDIES ON DIPHTHERIA. 
is an acknowledged fact that as regards diphtheria, 


al 
I personal predisposition on the part of its victims | 


plays a most important part. 

We find this well illustrated by statistics which show 
that it is in early childhood that the majority of cases 
occur, and the heaviest diphtheria death-rate is recorded. 


Thus Feer in Basel found that the most susceptible 
age to diphtheria lies between the years 2 and 5 
and 5 and 10; but that whilst the mortality amongst 


children attacked in the vav/fer_ period was 254 per cent., 

in the defer period, with practically no diminution in the 
number of cases, the diphtheria death-rate fell to 7°6 per 
cent. After this period there is not only a great decline 
in the number of cases of diphtheria, but also a marked 


decrease in the percentage of deaths, suggesting that | 


with increasing age the human system is enabled gradu- 
ally to develop means of protection from this terrible 
discase. 

That some such protective power must also be possessed 
to a large cxtent by children, follows from the fact that 
with a disease practically endemic in some of our large 
cities, so many children succeed in escaping from its 
ravages, for it is impossible to conceive that all those 
who have remained unscathed have never beer. exposed 
to infection from diphtheria. 

Thus Flugge has worked out an interesting diphtheria- 
table for the city of Breslau during the years 1886-1890, 
in which he not only confirms Feers observations upon 
the connection between age and the diphtheria death-rate, 
but he also shows very clearly that even in the most 


susceptible period of child-hfe, the number of cases of | 


diphtheria is relatively small when compared with the 
number of children of the same age who are not attacked. 


In what does this protective power against diphtheria | 


infection possessed by many children and a large number 
of adults consist? This interesting and important ques- 
tion Dr. Wassermann has recently endeavoured to answer 
by making a very extensive examination of the properties 
possessed by the blood serum derived from patients not 
suffering from diphtheria, but admitted on other grounds 

to the Herlin Institute for Infectious Diseases. Careful 
inquirics were, moreover, in every case made as to the 
patient’s previous history as regards diphtheria, and only 
those were included in the investigation who had never 

had diphtheria. 

The serum which was obtained from these strangers to 
diphtheria was in every case tested for its immunising or 
protective powcr by inoculating it along with a recog- 
nised lethal dose of diphtheria toxin into guinea-pigs, the 
latter by itsclf having been proved capable of killing 
these animals without exception in from 30 to 48 hours. 

The results obtained were extremely interesting. Out 
of seventeen children varying in age from 1} to 11 years, 
eleven yiclded serum with highly protective properties as 
regards diphtheria, for all the animals treated with their 
serum and virulent diphtheria toxin experienced no ill- 
effects whatever. Two out of the seventecn children 
yielded serum possessed of slightly protective power, it 
being found capable of detaying the death of the infected 
animals, whilst the serum derived from the four remain- 
ing children had no protective properties whatever. 

‘Amongst the adults the number of those yielding an 
anti-toxic serum was much greater, for out of thirty-four 
individuals the serum of as many as twenty-eight was 
found to be endowed with protective properties against 
diphtheria infection ; and, as far as the Investigation went, 
it appéared that the possession of such serum, as well as 
its strength or degree of ctficiency, was more marked with 
increasing age. 

That people who have gone through the ordeal of 
diphtheria possess such antitoxic serum in their system 
has been shown by various investigators, but, so far as we 
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know, Wassermann is the first who has proved that anti- 
| diphtheritic serum may also be possessed by individuals 
who have had no previous experience of diphtheria. 

This discovery serves to explain how virulent diphtheria 
bacilli may be present in the throat of perfectly healthy 
people, without producing any bad results atall. That 
‘such may be the case has been proved by most careful 

and trustworthy observers, and that their presence does not 

engender diphtheria, we must now regard as probably due 

to the possession of anti-diphtheritic serum by the indi- 

vidual who so unconsciously has harboured them. Such 
| may also be, and probably is, the explanation of the 
harmless presence of virulent diphtheria bacilli in the 
| throats of patients convalescent from diphtheria long 
after the disappearance of all the typical symptoms. 

It does not follow, however, that because at some 
given time a particular individual has been found the 
happy possessor of anti-toxic serum he may, therefore, 
rashly assume that he is for ever after proof against 
diphtheria infection. 

It must be remembered that such serum is possessed 
in very different degrees of strength by different indi- 
viduals, and may vary also, in one and the same individual, 
in its protective character at different times. 

Research has shown that people possessing only feebly 
antitoxic serum can contract diphtheria, but in the ma- 
jority of such cases it is satisfactory to learn that the 
symptoms are light, and the disease is mastered without 
much difficulty. 

So far as our present knowledge goes, it would appear 
reasonable to admit that althongh the possession or non- 
possession of antitoxic serum of varying degrees of 
strength may not be the only circumstance which regu- 
lates the fluctuating personal disposition towards diph- 
theria infection, that yet it may be regarded as an im- 
portant factor, and Wassermann considers principal 
cause, in determining the apparent idiosyncracies of 
diphtheria infection, What the mechanism may be 
whereby this anti-toxic serum is produced in the system 
is still 2 mystery ; that it should be possessed by infants 
only eighteen months old, would incline to the belief that 
it is natural or inborn, and not subject to later processes 
of evolution. 

On the other hand, however, we have the well-estab- 
hshed fact that the serum of animals which have a natural 
or race tmmunity to a particular disease, is wholly devoid 
of power to confer protection from this disease on other 
classes of animals. 

This remarkable circumstance has been once more 
very clearly demonstrated by Wassermann in the case of 
diphtheria, to which disease white rats are absolutely 
immune. In order to test the character of white-rat- 
serum as regards diphtheria infection, fatal doses of 
diphtheria toxin were administered to guinea-pigs along 
with such serum, but in no single case did the latter 
survive, showing that this serum possessed no anti- 
diphtheritic propertics whatever, and was incapable of 
protecting animals from diphtheria infection. 

Thus, on the one hand, we find that natural or race 
immunity to a particular disease does not provide pro- 
tective serum against infection from that disease in other 
animals, and, on the other hand, that the serum of 
individuals who have never had diphtheria, does provide 
in many cases such protective scrum. 

Now Wassermann argues from these facts that the 
possession of protective human serum ts not natural or 
born with the individual; for otherwise, as in the case of 
white-rat-serum, ‘t would be incapable of conferring im- 
munity, that it must therefore rather be regarded as a 
: later acquisition, and subject to evolution processes. 

In pursuing this line of reasoning, Wassermann assumes 
that race immunity found to be characteristic of a parti- 
cular description of animal ts necessarily of the same 
| character as exceptional immunity confined to particular 


individuals of a race. In the one case it belonys to the 
whole race, whilst in the other it is possessed hy only 
particularly fortunate individuals of a race. 

Dees not this point rather to the operation of excep- 
tional circumstances, in which, possibly, heredity may 
play a part? How is it that whereas some families 
appear to have a faculty for contracting every zymotic 
disease, others exposed to similar conditions, have an 
equally characteristic faculty for escaping such diseases ? 

The impression is irresistible that such a faculty is 
born with or natural to the individual. 

It may be argued that the white-rat-race-immunity 
may also be ascribed to the operation of heredity. This 
1s quite possible, but in the one case the immunity is 
perfected or heredity has accomplished its work, whilst 
in the other it is incomplete and is still in an evolutionary 
staye. The race immunity to diphtheria, or immunity in 
its perfected condition, is evidently of a different order, 
and may also very possibly have been developed on quite 
different lines, from that which we have been discussing 
in the human subject. In what this difference consists is 
At present unknown, and until we have a more intimate 
understanding of the actual condition in the system upon 
which immunity depends, or a closer insight into the 
particular ayents responsible for its production we cannot 
hope to arrive at any definite conclusion. 

There is, however, another obstacle to a logical accept- 
ance of Wassermann’s arguments as to the origin of 
protective diphtheritic serum in the human system, that is 
to say, in the light of our present knowledge, for it cntails 
the supposition that such individuals have been subjected 
to the action of diphtheria bacilli. 1 
loyical outcome of the bacteriological evidence which is 
at our present command on this subject. 
been found, over and over again, that the serum of 
animals artincially rendered immune to a_ particular 


disease, is only efficacious in affording protection to , 


other animals infected with édenfieally the same microbial 
disease, This his quite recently been carefully worked 
out by lfcitfer, who has shown that the serum of horses 
rendered immune to cholera is only cfiicacious in cases of 
infection from the cholera vibrio, and that it is absolutely 
InNoperative in protecting from an infection due to any 
other vibrio, however nearly the latter may resemble that 
of the cholera vibrio. 

But we have seen that protective serum may be pos- 
sessed by individuals who have never had diphtheria, on 
whom, moreover, careful investigation has not been able 
to reveal Che invantable presence of true diphtheria bacilli. 
So far it must be acknowledyed, then, that we have no 
working: hypothesis which enables us to comprehend 
anyht the cirenmstances which determine the presence 
ef or control the generation of anti-diphtheritic serum 
in the human system, and we are therefare powerless to 
either stimulate or diminish ats production ; but we are, 
however, in a positian to regulate, to a yreat extent, the 
dissemination of diphtheria virus from one individual to 
another, 

It has recently been shown that children taken from 
diphtheria surroundings, and not themselves suffering 
from the disease, in a large number of cases carry about 

th them in their nasal and throat. passages typical 

rulent diphtheria bacilli, and that although they do not 
necessarily theinselves develop the discase, they thus 
Leone the dangerous carriers of infection. 

Itt considered essential, therefore, that no member of 
a fumily where diphtheria has occurred, should be allowed 
to amix with others until a bactenologieal examination 
has shown that diphtheria bacilli are absent from the air 
prsages, nether are those who have recovered from 
this difeae tobe permitted to resume their usual accu. 
pagens until the absence of diphthersa bacilli has been 
cont lisively proved. 

In Gertany such systematic examinations are rapidly 
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_ at work tending to deprive the individual of the capacity 


This supposition is the , 


Thus it has | 
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gaining ground, and already in some of the hygienic 
institutes the practice is regularly carried out. Indeed, in 
Konigsberg, von Esmarch has suggested that to facilitate 
the universal adoption of such precautions, the throat of 
the patient or suspect should be wiped with a. sterile 
sponge, and the latter forwarded for bacteriological 
examination. 

The causes at present at work contributing to the 
generation of diphtheria in London have yet to be found. 

If the contraction of diphtheria primarily depends 
upon the presence or absence of anti-toxic serum in the 
human system, then it would appear that some causes are 


to generate this means of protection. 

It is difficult to conceive, and hard to realise, that the 
advance in sanitary science and improved hygienic 
conditions of the present day have but resulted in London 
in increased facilities for generating and distributing the 
virus of diphtheria, and that so far we have proved our- 
selves hopelessly unable to fathom this problem, or ta 
stay the progress of this terrible malady. 


VEPORT Of Til, COMMITTEE APPOIN Tig 
BY FEE SMITIESONTAN GN LETC 770 Nae 
AWARD TH HODGAINS FUND PRIZES) 


42 Cominittee of Award for the llodgkins prizes 

of the Smithsonian Institution has completed its 
examination of the two hundred and eighteen papers sub- 
mitted in competition by contestants. 

The Committee is composed of the following members 
Dr. S. P. Langley, Chairman, ev-eficeo; Dr. G. Brown 
Goode, appointed by the Sceeretary of the Smithsonian 
Institution ; Assistant Surgeon-General John S. Billings, 
by the President of the National Academy of Sciences ; 
Prof. M.W. Harrington, by the President of the American 
Association for the Advancement of Science. The 
Foreign Advisory Committee, as first constituted, was 
represented by M. J. Janssen, Prof. T. 11. Huxley, 
and Prof. von Helmholtz; and after the recent Joss of 
the latter, Dr. W. von Bezold was added. After con- 
sultation with these eminent men the Cominittee decidec 
as follows : 

First prize, of ten thousand dollars, for a treatise 
embodying some new and important discoveries in regard 
to the nature or properties of aunospheric air, 10 Lord 
Rayleigh, of London, and Prof. William Ramsay, of the 
University College, London, for the discovery of argon, 
a new element of the atmosphere. 

The second prize, of two thousand dollars, is nat 
awarded, owing to the failure of any contestant to compl 
strictly with the terms af the offer. 

The third prize, of one thousand dollars, to Dr, Henr 
de Varigny, of Varis, for the best popular treatise upon 
atmospheric air, its properties and relationships, Dr. de 
Varigny’s essay is entitled “ LAir ct la Vie.” 

Signed), S. PL LANGLEY, 
G. BROWN Goanue, 
[OUN S. BILLINGS, 
M. W. HARRINGTON. 
August 9, 1895. 


SUPPLEMENTARY REPORT OF Tin COMMPEPTER WE 
POINTED LY THT SMEPDHSONTAN TNSTIrUTION TO 
AWARD THE Plobaktins FUND PRIZES. 


After having: performed the function to which the 
Committee was called, as announced by the circular 
of the Secretary of the Smithsonian Institution, dated 
March 31, 1893, which funetion did not include the award 
of any ineditls, there remained sev cral papers to whieh the 
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Committee had been unable to give any prize, and to 
which they had felt desirous to give some honourable 
inention, and on their representing this to the Smithsonian 
Institution, they had been commissioned to do so, and also 
to give certain medals of silver and bronze which had 
been subsequently placed at their disposition. 

The Committee has decided that honourable mention 
should be made of the papers, twenty-one in number, 
included in the following list, which also gives the full 
names, titles, and addresses of the authors, and the 
mottoes or pseudonyms which in four instances were 
employed. To three of the papers a silver medal is 
awarded, and to six a bronze medal. 


Honourable Mention with Silver Medal. 


Mr. A. L. Herrera and Dr. Vergara Lopez, of the city of 
Mexico: ‘* La Atmosfera de las altitudes y el bienstar del 
hombre.” 

Nie. 1. 
Denmark. 

Mr. F. A. RK. Russell, of London, Vice-President of the Royal 
Meteorological Society of Great Britain: ** The Atmosphere in 
Relation to Hfuman Life and ‘ Health.’” 


Madsen (‘* Geo”), Ielsigor, near Copenhagen, 


Honourable Mention with Brouze Medal, 


Mr. E. Deberaux-Dex and Mr. Maurice Dibos (‘ Spes ”), of 
Rouen, France: ‘* Etudes des courents aériens continentaux et 
de leur utilization par des parostats long-courriers.” 

Dr, O. Jesse, of Berlin, ‘* Die leuchtendon Nachtwolken.” 

Dr. .\. Loewy, of Berlin: ‘* Untersuchungen iiber die 
Respiration und cirkulation unter verdiinnter und verdichteter 
Sauerstofiarmer und sauerstoffreicher Luft.” 

Mr. Alexander Me.\die (** Dalgetty”), of Washington: 
“The known properties of atmospheric air considered in their 
relationships to research in every department of natural science, 
and the importance of a study of the atmosphere considered in 
view of those relationships: the proper direction of future 
research in connection with the imperfections of our knowledge 
of atmospheric air and the conditions of that knowledge with 
other sciences.” 

Mr. tHram $. Maxim, of Kent, England: ‘‘ Natural and 
Artificial Flight.” 

Dr. Franz Oppenheimer and Dr. Carl Oppenheimer (‘¢ 1 pur 
si muove”), of Verlin, Germany: ‘* Ueber atmospharische 
Luft, ihre Eigenschaften und ihren Zusammenhang mit dem 
menschlichen Leben.” 


Honourable Mention. 


Mr. &. C. C. Baly, of University College, London: ‘* The 
decomposition of the two constituents of the atmosphere by 
means of the passage of the electric spark.” 

Prof. F. IF. Bigelow, of Washington : ‘‘ Solar and Terrestrial 
Magnetism and their relation to Meteorology.” 

Dr. J. B. Cohen, of Yorkshire College, Leeds, England : 
“The .Air of Towns.” - 

Ir. I,J. B. Cordeiro, of Washington :—‘“‘ Hypsometry.” 

Prof. Emile Duclaux, of the French Institute, Paris, France : 
“Sur Vactinometrie atmosphérique et sur la constitution 
actinique de latmospheére.” 

p Vrot, Pr. Gieseler, of Bonn, Germany: 
Tagestemperaturen von Bonn, 1838-88.” 

Dr. Ludwig Hlosvay von Nagy Hsova, Professor in the 
Koyal Joseph Polytechnic School, Budapest, }lungary : ‘* Ueber 
den unmittelbar oxydirenden Bestandtheil der Luft.” 

. Dr. A. Magelssen, of Christiania, Norway: ‘Ueber den 
Zusammenhang und dig Verwandschaft der hiologischen, 
metcorologischen, und kosmischen Mrscheinungen.” 

Dr A. Mareuse, of the Royal Observatory, 
Germany: ‘*t Die atmospharische Luft.” 

Prof. C. Nees, of the Polytechnic School, Copenhagen, 
Denmark : ‘The Use of Kites and Chained Air-balloons for 
observing the Velocity of Winds, ete.” 

Surgeon Charles Smart, of Washington: ‘An Essay 
on the Properties, Constitution and Impurities of Atmo- 
spheric Air, in relation to the promotion of Mealth and 
Longevity.” 

Dr. FF. Viault, of the Faculty of Medicine, Bordeaux, 
France : ‘* Decouverte d'une nouvelle et importante propricté 
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physiologique de I’Air atmosphérique (action hématogene de 
Vair rarefie).” 
(Signed), S. P. LANGLEY, 
G. Brown Gooner, 
Joun S. BILiincs, 
August 9, 1895. M. W. TTARRINGTON, 
TENE PPISIESIEOS (OL TSE, 
HE conditions have been very unfavourable for the 
observation of this meteoric display. The moon’s 
presence in the firmament overpowered the smaller 
meteors, and unfortunately the weather was very un- 
settled, the first half of August being notable for its 
frequent rains and clouded skies. 

It was intended to obtain some observations at the end 
of July before moonlight interfered, but the attempt 
failed at several stations. On July 25, however, Prof. 
A. S. Herschel, at Slough, availed himself of a pretty 
clear interval between 1th. and 12h. som. to watch for 
Aquarids and early Perseids. He found meteors rather 
bright and plentiful, and the chief radiants in Cassiopeia, 
Camelopardus, Perseus, Aquarius, and Capricornus. At 
11h. 324m. an Aquarid brighter than Jupiter was recorded 
in a position a few degrees north of the head of Draco, 
and at 11h. 55m. a bright Capricornid, equal to Jupiter, 
traversed a long slow course from the north-east region 
of Cassiopeia. 

On August 2, Mr. E. R. Blakeley, of Dewsbury, 
watched the sky from 114h. to 14$h., and observed thirty- 
one meteors, of which seventeen, or slightly more than 
one-half, were Perseids with a radiant about 3° in diameter 
at 358 +52°. Mr. Blakeley regards the declination as 
rather uncertain ; it is probably 3° S. of the real position. 
The brightest meteors seen were Perseids ; very fine ones 
were noted at 13h. 33m. and 13b. 45m. 

On August 7, between toh. and 123h., some meteors 
were observed at Slough, Bridgwater, and Bristol. Prof. 
Herschel at the former place found them very scarce, 
however, for though the sky was quite clear from toh. 
30m. to 12h. only four meteors were detected. Mr. Corder, 
at Bridgwater, noted twelve in a watch of 2} hours. Three 
or four of the paths indicated a good radiant at » ]’ersei, 
but others seemed to come from just below y. At Bristol 
the writer recorded seven meteors in 1$h., and of these 


five were Perseids with a radiant at 41° -+ 57°, which 
agrees with the usual position on August 7. Three 


meteors were observed at more than one station, and the 
particulars are as follows : 

loh. 12m.—A swift, streak-leaving meteor of 2-3 mag- 
nitude observed at Bridgwater and Jiristol. Height at 
beginning 43 miles over Bromyard, Hereford, and it 
disappeared at an elevation of 28 miles near Crickhowell, 
Brecon. The real length of path was 42 miles, and the 
earth-point at Barnstaple. Devon, The radiant was at 
45° + 47°, so that it was not a true Perseid, but a member 
of a well-known contemporary shower near a Persei. 

tth. 4m.—A fine moderately swift meteor variously 
estimated as first magnitude, equal to a Lyra, and Jupiter 
by observers at Bridgwater, Slough and Bristol re- 


spectively. Height at beginning 74 miles, at end 45 
miles. The meteor passed from above Newport, Mon., 


Real length of path 33 miles. 


to Gellygaer, Glam, 
Radiant at 


Earth-point 5 miles north of Pontardawe. 
333° + 3@ in the south region of Lacerta. 

ith. 29m.— A swift, streak-leaving meteor of second 
magnitude observed at Bridgwater and Bristol. Height at 
beginning 105 miles over Stratford-on-Avon, at end 63 
miles over Oldbury-on-Severn. Leal length of path 64 
miles. Earth-point near Chumleigh, Devon. Radiant 
at 38° + 57, so that the meteor was a true lerseid. 

On August 9. Mr. Corder, at Bridgwater, watched from 
1oh. 34m. to 13h, 45m., and saw about 30 meteors, nearly 
all of which were Perseids. He found the radiant in- 
definitely marked. A certain proportion of the meteors 
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observed agreed with a centre at 43 +57. but others 
were directed from » Versei. and others again from the 
cluster at y Versei. On August to the writer, at Bristol, 
watched the eastern sky from 13h. 46m. to 13h. 17m., and 
saw 19 meteors, of which 17 were Perseids from a well- 
defined radiant at 45°-+- 35°. This is about 2 S. of the 
correct place. More meteors would have been seen but 
for the interference of passing clouds. 

On August 11, between toh. and ith. at Bristol, 
i! meteors were observed, including 7 Perseids with 
radiant at 44 -+- 58°, Clouds were ayain very prevalent, 
and greatly restricted the view. 

* On the same night, Prof. Herschel, at Slough, had a 
clear sky from oh. 30m. to 12h., and mapped twenty-six 
meteors, a great majority of them being Perseids. Many 
of the mcteors were bright, and Prof. Herschel regarded 
the maximum frequency as occurring on this date. 
* Besides Perseids, a few bright meteors diverged from 
Pegasus, l'isces, and the head of the Lynx. A pseudo 
radiant probably of the Perseids presented itself at 
36 +63). But the body of the Verseid radiation is 
Very seattered—only the tail end of the shower being here 
recorded very likely—and a large area enclosing y. 7, 


x Persei and H. 2B, C, 1) Camelopardi, with its centre at , 


about 43 +58, near & Persei, is the best approximation 
that can be yathered from the tracks registered.” 

-\ fourth magnitude meteor, moving swiftly, was seen 
at toh. 7m. both at Slough and Bristol. 
beginning, 78 miles; at end, 62 miles. 
over Brackley (Northampton to Farringdon | Berks). 
Real length of path, 30 miles : earth-point, 10 miles south- 
west of Portland, Dorset. 
the meteor being a truc Perscid. 

From the various reports already reeeived, it appears 
certain that this year’s display has been far fram pre- 
senting a conspicuous character. ‘This has probably 
not proecedcd from any special weakness in the showcr 
itself, but from the unsuitable circumstances which have 
attended its return. Moonlight is a most serious obstacle 
in the way of meteoric work, and when, added to this, 
the observer is confronted with skies more or less clouded, 
the chances of success become very remote. But, in 
spite of these untoward conditions, the shower has by 
no means passed unubserved: many of its” brillant 
meteors have been recorded, and the radiant point has 
been determined on several nights. Some of the clicf 
contemporary systems have made their presence known 
by some fine objeets, and the results on the whole may 
be regarded as very satisfactory. 


ANG LS DEN SNGrs 


Wi JOP LOMIES, Lhe. 


av NOTHER of the small band of histologists, who took 
“ up the subject when the ficld was almost untrodden, 
has passed away, at the aye of eighty. 

Sir John ‘lomes, after serving an apprenuceship toa 
nedical man at Evesham, came to Landon in 1836, and 
entered at King’s College and at the Middlesex Hospital, 
bein atthe former a class-mate with the late Sir William 
Howinan, with whem a life-long friendship thus began. 

For two years 6 183g-4o) he resided in the Middlesex 
Hospital as house-surgeon ; and even at this carly stage 


n lio career his attention became turned towards the 
lbotolo,y of bone and teeth, and we tind hin feeding a 
never of youny sparrows and a sucking-pig upon madder. 


Fron a somewhat fragmentary diary which he kept, we 
tnd, too, that he then bauyht from Powell | afterwards 
Powell and Leland a microscope, and that he was often 
spending hie eeenings with Bowman, Quekett, Kiernan, 
Todd, Garpenter, and bdward Forhes, 

He was an early member of the Microscopical Society, 
indoover a long #eries of years his contributions te the 
Deeology of the hard tissues were nunicrous. .Amongst 
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his more important papers in the PA. Trans. were 
those on bone in conjunction with the late Campbell de 
Morgan), on the dental tissues of marsupials, of rodents, 
and upon the structure of dentine, this last establishing 
the existence in dentine of the soft fibrils, ever since 
known as “ Tomes’ fibrils.” 

Like that of his friend Bowman, almost all of his work 
has stood the test of time, and to this day remains undis- 
turbed. A strony bent towards mechanical invention led 
lum, while still house-surgeon, to revolutionise the con- 
struction of tooth forceps, which theneeforward supplanted 
the old “key” instrument ; and at the advice of the late 
Sir Thomas Watson, he determined to devote himself to 
the practice of dental surgery, in which the busiest years 
of his life were spent. 

Dr. Morton, a dentist of Boston, Mass., haying mtro- 
duced the use of ether in 1846, we find from Sir Jolin’s 
diary that he was carly in the field as an experimenter 
with this anesthetic. After sundry experiences with 
it for tooth extraction at the Middlesex llospital, some 
successful and some not. we read: “Gave ether to 
Arnott’s case of lithotomy eight minutes, and insensibility 
came—the operation then commenced and lasted twelve 
minutes.” (Jan, 14, 1847.) And after notes of many ad- 
ministrations : ‘‘ Gave ether to eight patients for operations 
with great suceess. Earl of Cadogan (a governor of the 
hospital) and many others present.” (Feb. 23, 1847.) 

His lectures on dental physiology and surgery were 
perhaps the first in which the subject was treated from a 
true sclenufic standpoint, and when published became 
quite a classic. But it is curious to read in his diary a 
resolve that he really will not deliver any more lectures 
unless he has a class of at least six students. 

In 1883 the College of Surgeons, exercising their right 
to confer honorary fellowships of the College, elected 
Sir John Vomes and the late Prof. Iuxicy. 

In 1886 he obtained the honour of knighthood, in re- 
cognition of his great services to the cause of dental 
education, and to the establishment of a dental diploma 
and its recognition by Parliament, his unbroken success in 
all that he undertook being largely due to his excellent 
business capacity, and to the respect, trust, and hking 
which he inspired in all with whom he came in contact. 


NOTES: 


We understand that a Civil List pension of £200 has been 
granted to Mrs. Hhusley. 


THe following have been elected Associates and Correspondents 
of the Reale Accademia dei Lincei :—National Associates, Prof 
L. Luciani and Prof. GG. Vizzoniz Correspondents, Prof i 
Cesaro, Prof, A. Ricco, and Prof. Carlo de Stefani: Foreign | 
Associates in Mathematics, Prof. C. Jordan and Dr. G, salmon % 
in Astronomy, Hrof. Simon Newcomb; in’ Physics, Prof, WH. Je 
Wild 5 in Morphology, Prof. .\. Welliker. 


The following are among the recent appointments abroad 29 
Dr. RK. Behrend to be Vrofessor of Chemistry in the Technische 
Hochschule of Hanover: Dr. XN. Siefert to be Professor of 
Forestry at the Teehnische Hochschule of Karlseuhe ; Dr. Fe 
Richarz to be Professor of Physics in the University of Griels- 
wald; Dr. 1. Stackel to be Assistant Professor of Mathematics 
in Konigsherg University : Dr. ©. Wiener to be Professor of 
Physics in the University of Giessen, 

KEVTLE'S correspondent at Wellington reports that a severe 
earthquake shock was felt at Taupe, in the district of Tauranga, 
and at some other places in New Zealand, on Saturday last. An 
earthquake was also felt over the greater part of Peru, hut 
principally in the sonth, on Monday. 


Wi. learn from Jars Htdfer that the efforts which have been 
made during the last fifteen years for the re-establishment of a 
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meteorological observatory on the Brocken, have at last been | lation, &c., practised at these extensive collieries. The Institu- 


crowned with success, and, if unforeseen difficulties do not | 


arise, it is expected that this important station will be in working 
order during the coming autumn. This successful issue is mostly 
owing to the support given to the undertaking by the Ministry of 
Tublic Worship and the Meteorological Institute of Berlin, and 
by the Brunswick and Ilanover sections of the German and 
Austrian Alpine Club. There can be no doubt that ohservations 
from this mountain observatory will be of considerable value for 
the progress of meteorological science. 


As already announced in these columns, the sixty-seventh 
meeting of German physicians and men of science will take 
place at Liibeck on September 16 to 21. Members and visitors 
will be received at the Town Mall on Sunday, the 15th, at 8 p.m. 
Business will commence on Monday at ff a.m. in the Gymnastic 
Tall with a presidential address, followed by some medical 
papers. At 3 p.m. the sections will be formed, and at 7 p.m. 
there will be a social gathering at the Tivoli. Among the 
entertainments of the following days, are a garden party given by 
the Senate of the Free Mansa City of Liibeck on Tuesday, a 
grand ball in the theatre on Thursday, and an excursion to the 
lakes of Mast Holstein on the Saturday. Medical papers are 
announced hy Drs, Klebs, Behring, Riedel, and Rindfleisch, and 
general scientific papers by Drs. Victor Meyer, Ostwald, and 
others. Senator Dr. Brehmer and Dr. Theodor Eschenburg are 
the secretaries of the meeting. 


Tuk Foard of Trade Journal reports that an industrial 
exhibition, to celebrate the jubilee of the recognition of Berlin 
as the capital of the German Empire, is to be held next year in 
the Treptow Park, near that town, from May to October. 
The exhibition will embrace the following groups :—(1) 
Textile industries ; (2) Clothing industries; (3) Building and 
engineering ; (4) Wood industries (cabinet-making, &c.)}; (5) 
Porcelain, glass and fire-brick industry ; (6) Smallwares and 
fancy goods ; (7) Metal industry ; (8) Engraving, the decorative 
arts, and the book trades ; (9) Chemical industry ; (10) Food 
products (including tobacco, spirits, &c.): (11) Scientific instru- 
ments; (12) Musical instruments: (13) Machine-construction, 
shipbuilding, and transport trade; (14) Applied electricity ; 
(15) leather and india-rubber industry; (16) Paper industry ; 
(17) Vhotography ; (18) Hygiene, and sanitary dwellings ; 
(19) Education and instruction ; (20) Fishing and boating, as 
industries and sports; (21) Riding and racing, aquatic sport ; 
cycling, shooting and hunting, pleasure-hoating ; (22) llorti- 


“culture; (23 German colonial exhibition; (24) Hotel and 


restaurant trades. 


Titk Council of the Federated Institution of Mining Engineers 
have had for some time under their consideration the holding of 
meetings of the student members, and the first meeting of 
students was successfully held in the North of England district 
on August 13, 14, and 15. With a view to interest the students 
more especially in the proceedings of the first meeting, a prize 
was offered by the Institution for the best essay on ‘* The Pre- 
vention of .\ccidents in Mines.” The prize was obtained by 
Mr. Austin Nirkup, whose essay deals concisely with the com- 
monest forms of mining accidents, and sets forth the results of 
the experience of practical men on their prevention. Mr. Kirkup 
has based his facts almost entirely on the knowledge which 
practical experience and observation have afforded him, so 
his essay possesses a real value, and we regret that pressure upon 
our space prevents us from doing more than refer to it. In order 
that the meeting in connection with which the paper was pre- 
pared might be of a thoroughly practical character, the students 
who took part in the proceedings made lengthy underground 
visits to the Wearmouth and Eppleton Collieries, and were given 
every information as to the mode of working, haulage, venti- 
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tion is to be congratulated upon its new departure. which is 
certainly calculated to give the students a wider knowledge of 
mining than they would otherwise obtain. 


WE have received the official programme of the prizes offered 
for 1896 by the Socicté Industrielle de Mulhouse. .\ prize of 
1250 francs is offered for a complete history of one of the 
principal branches of Alsatian industry, such as spinning and 
weaving cotton and wool, printing woollen and cotton fabrics, 
machinery, &c. The Hubner prize, represented by a meédadlle 
@honneur and 1000 francs, is offered for the best memoir on the 
carding of spun textile materials during the period which has 
elapsed since the last publication on the subject, or for the im- 
provement which, in the opinion of the Society, shall have con- 
tributed most to the development of carding operations. Similar 
prizes are offered for a substance which, in the coloured cloth 
industry, can replace the dry albumen of eggs, and is cheaper 
than this substance ; and for a colourless blood albumen which 
does not colour on steaming. Silver medals and prizes of 500 
francs each are offered for a new and simple means of 
determining the amount of priming in steam boilers; for 
a new and advantageous mode of constructing buildings 
suitable for cotton and wool spinning and weaving. or the 
manufacture of dyed cloth; new and practical researches 
on the movement and cooling of steam in long conduits ; 
a registering pyrometer for steam boiler fires; a memoir on 
the spinning of carded wool; and for a complete memoir on 
the drying of tissues. Besides these prizes, medals of various 
grades are offered in some 140 subjects connected with chemical 
and mechanical arts, agriculture, commerce, history, and fine arts. 
The competitions are international, but it does not appear from 
the programme whether French is to be the only language per- 
mitted, The memoirs, designs, samples, &c., must he marked by 
a device or motto chosen by the author, and addressed to the 
President of the Society before February 15, 1896, together with 
a sealed envelope containing the exact name and address of the 
competitor. 


Mk. T. H. BicKERTON pointed out, at the recent meeting of 
the British Medical Association, that when the inquiry was 
arranged into the disastrous collision between the Z/ée and the 
Crathze, it was stated that ‘‘the question of the powers of vision 
will be carefully horne in mind in the Board of Trade inquiry 
into the cause of the collision.” The inquiry has now been con- 
cluded, but it appears that the witnesses were not examined as 
to their eyesight. This act of negligence will need a deal of ex- 
plaining. The reading of Mr. Bickerton’s paper was followed 
by the adoption, on the proposal of Dr. Farquharson, M.P., of a 
resolution that the matter should at an early date be brought to 
the notice of Parliament, which should be asked to insist that 
adequate tests should be compulsorily applied hefore a lad is 
apprenticed to the sea; that the Royal Society's recommenda- 
tions should be acted on by the Board of Trace in their entirety ; 
and that officers already holding certificates, and now by the in- 
stitution of adequate tests found colour blind, should have shore 
berths given them in Government offices. 


Tur. morphological place of moulds and yeasts, respectively, 
has long been the subject of speculation and research, some 
authorities regarding yeasts as having an independent existence, 
others considering them as only transitory forms in the life- 
history of monlds. Most important and interesting contribu- 
tions tu this subject have recently been furnished by the experi- 
ments carried on in Dr. Jorgensen’s laboratory in Copenhagen. 
In the course of some researches on the diastatic power of the 
well-known Japanese mould cfsfengi//us oryxe, Juhler found 
that in the flasks in which this mycelium had converted rice- 
starch into sugar, it had produced a growth of typical alcohol 


preducing saccharomyces cells. This most interesting observa- 
tion was subsequently confirmed by Jorgensen, who has since 
endeavoured to ascertain if the various types of alcehol  pro- 
ducing yeasts can be traced to particular moulds, and already he 
has succeeded in demonstrating the evolution of wine yeast 
cells from a particular mould extensively present on grapes. 
Dr. Jorgensen intends to continue these most suggestive in- 
Vestigations, and publish his results from time te time in the form 
of a separate Bericht exclusively devoted to the work carried 
out in his laboratary. In pursuing these researches Dr. Jorgen- 
sen will not only render great practical service to the science of 
fermentation, but he will also lay botanists under deep obligation 
to him for having rendered possible a more extended and 
accurate insight into the life-history of moulds. 


Tie annual address on ** The Recent Evolution of Surgery,” 
delivered before the Medieal Society of London tn May last, 
by Mr. 4. Pearce Gould, has been published in the form of a 
dainty brochure by Messrs. Kegan Paul and Co. 


THE Transactions have reached us of the Ballarat meeting 
(194) of the Australasian Institute of Mining Engineers. Among 
the papers contained therein, we notice a review of past and 
present steam pumping in mines, by Mr. J. Tipping ; an address 
on the mineral wealth of Victoria, by Mr. James Stirling: an 
account uf the physivgraphy and geology of the Wadnaminga 
Gold bield, by Mr. F.2D. Johnson: notes on the White Cliffs 
Otfal Vields, Wileannia, by Mr. FL oG. de V. Gipps: and a 
description of ore-dressing by automatic machinery, by Mr. 
NM Nayser: 


We have received from Dr. G. Hellmann, of Berlin, a revised 
edition of * Meteorologische Volksbucher,” which first appeared 
in Atmned unt Erde in Sgt (sce NAtURE, vol. aliv. p. 
185). The work contains an account of the earliest: popular 
German treatises on natural science and meteorology from the 
first encyclopedia, ‘ Lucidarius.” which was written more than 
two centuries before the invention of printing, to the ** Tlundred- 
year Calendar” of Yor. Knauer, for the years 1701 1Sot. Dr. 
Hellmann has embellished the work by farther biographical 
notes and additions based upon his laborious researches since 
the appearance of the first edition. 


THe forty-first annual report of the Vrustees of the Australian 
Museum iy not a pleasing one. We “The continued 
smallness of the income allowed to the Trustees by Parliament 
has practically stopped the acquisition of specimens by purchase 
orcollection, The amount expended in the purchase of specimens 
[dering 1894) does not exceed £20. No collecting expeditions 
have been sent out, all that has been done in this way being 
.. . The staff still 
continues at ws reduced strength, and the forced economies of 
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confined to flying trips around Sydney. 
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Iate years are beginning to tell on the efficiency of the Institue | 


tien” 
unausfactory state of things ; for the present conditions hamper 
th 


TR cat 


It is really Gme that something was done to alter this 


v efulness of the museum, and are most detrimental to the 
of saence. .\ few researches have been carried on by 
heeft cr of the muscum, and the mention of them givesa litle 


teh to é@n ctherwise rather discouraging report. 


Mr / GEORGE PIT ast Sow have published a school 
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arranged for Cee use of students in higher schools ind tuning 
Colleges. 
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Another atlas, of which Messrs. Philip have just: published 
anew edition, is the '* [fandy-Volume .\das of the World,” by 
Mr. E.G. Ravenstein, This, however, is almost a new work, 
for the whole of the maps have been re-drawn and re-engraved, 
and the letterpress accompanying them has been rewritten. We 
reviewed the original edition when it appeared some years ago; 
and it 1s only necessary now to say that the present volume, like 
its predecessor, is a compact and an efficient pocket-atlas. 


Ttth second part of the fifty-first volume of the Verdasa= 
fungen des Naturhistertsshen Vereins der Preasstschen Rhein- 
laude, Wrestfalens und der Reg. Bezirks Osnabrtich (Bonn, 
1894), contains six memoirs and a series of shorter papers and 
notes. The first memoir is a list of the fossils derived from 
northern regions found in the diluvial deposits of Westphalia, 
which is contributed by Dr. W. von der Marck. Laspreyes has 
issued a detailed study of the meteorites in the museum of the 
University of Bonn, in which the literature is tabulated with 
great care, Stockfleth describes the iron-ore deposits in the 
Hill of Huggel, near Osnabruck, where it occurs in the Zech- 
stein. C. Roettgen gives a “Contribution to the Coleoptera 
Fauna of the Khine Province.” 11. Pohlig continues his study 
ofabnormal devr antlers by a description of two pairs belonging 
to the great Irish elk. One of these has a brow tyne on the left 
side, but no trace of one on the right, whereas the first of the 
serial tynes on that side is branched. In the other case both 
brow tynes are present, but the second serial tyne on the left 
side has a rudimentary branch, Dr. Verhoff contributes a short 
paper on the biology of the fire-fly Phosphicuns heniplerus. 
Among the smaller papers, a note by Ludwig gives a brief 
account of Marchiafava and Celli’s work on the malaria 
parasite ; Vhilippson summarises the geological problems that 
still await solution in Western Turkey. Schenck gives a brief 
demonstration of the structure of the Brazilian lianas, or climbing 
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THE additions to the Zoological Society’s Gardens during 
the past week include a Ruffed Lemur (Aemar varius, ° ) from 
Madagascar, presented by Mr. J. U1. Bingham; a Vervet 
Monkey (Cercopithe us dalandi?, 9 ) from South .Mfrica, presente il 
by Mrs. C. J. tlumphrey; a Mozambique Monkey (Cereo 
fithecus pygerythrus,?) from Vast Africa, presented by Mis. 
John Mahon; a Sooty Mangabey (Cercocebus fuligtuosas, % 
from West Africa, presented by Mr. Davies : a Sykes's Monkey 
(Cercopithecus albiguiaris, &) from East Africa, presented by 
Mr. J. Watkinson Biown ; a Cheetah (Cyaadurus jubates), a 
Blotched Genet (Genetfa tlerfua) from Somaliland, presented 
by Mr. J. 1. Ibarrington j a Martial awk Magle (Sprouts 
belffcosus) from Vritish East Africa, presented by Captain B. 1, 
Sclater: two Ravens (Corvas conax), two Buzzards (Rute 
wudgarts), two Greater Black-backed Gulls (Zavis marinus) 
Kuropean, presented by the Tlon, William Edwards 3 a Tern, 
Gull (Aerus argenfates), British, presented by Mr. Georg 
Hawes : two Orbicular Hormed Lizards (PArytrosonea orbtctlan 
from Mexico, presented by Mr. Bernard Jackson ; a Rhes 
Monkey (Mucaces chesus, 2) from India, a lack-hached Jach 
(Cass South .Mfrica, four Spiny-tailed 
Mastipures (Cvomasttx acanthinurns) from North Mfried 
deposited ; Qetodons (Clenodactylus guards) frov 
Egypt, purchased, three Dorcas Gazelles (Gacedda dorcas, 2 2 @ 
a Semmerring’s Gazelle (Gasella sommerring?, &), an Vgyplial 
Cat (Feds chans), three Libyan Zorillas (Alomar debt, ven 


mesomtelas) from 
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Jerboas (Dipus Airtipes), forty-five Lesser Egyptian Gerbilles 
(Gerbilias way ptins), eight Larger Egyptian Gerbilles (Gerbidtis 
pyramidun), wo Epyptian Kites (ddedous egy ptins), a Cerastes 
Viper (Pipera ceraves) from Kgypt, received in exchange; @ 
Spotted Pigeon (Cofmuha maculosa), bred in the Gardens. 


Baltes 


AvGust 22, 1895] 


OUR ASTRONOMICAL COLUMN. 


Tuk CceLosrar.—The name cavostat has been given by 
M. G. Lippmann toa modified form of siderostat which he has 
devised (Comptes rendus, No. 19, 1895, and Observatory, 
August). The special feature of the instrument is that it gets 
rid of the rotation of the field of view which disqualifies the 
siderostat for some purposes, such, for instance, as long-exposure 
photography. It consists simply of a mirror with its plane 
parallel to the earth’s axis, and turning ona polar axis once in 
forty-eight hours in the same direction as the apparent diurnal 
motion of the heavens. It is easily demonstrated that the image 
of any star whatever will he seen stationary in a mirror so 
mounted, and a telescope pointed at the mirror in any direction 
will have a constant field of view. The telescope being directed 
to the ccelostat in a given position, to observe other objects 
having the same declination as that in view, it will only be 
necessary to turn the mirror; but for objects with different 
declinations the telescope must also be moved, If it be desired 
to use a horizontal telescope, it must be directed to the point on 
the horizon where the object rises, and the mirror must be 
started in a position suited to the hour-angle; but there is a 
limit to the use of a horizontal telescope. It is pointed out that 
the simplicity of the instrument makes it possible to turn it into 
one of great precision ; stability being readily attained, while the 
possibility of flexure can be reduced to a minimuin. 


ADAMS’ Masses OF JUVITER'S SATELLITES.—A question 
having been recently raised by Mr. Marth as to the work of 
Adams on Jupiter's satellites, Prof. Kk. A. Sampson has stated 
the results of an inspection of the MSS. with reference to this 
subject (Observatory, August). It appears that when engaged 
upon a revision of Damoiseau’s tables in 1875, with a view to 
their continuation, Prof. Adams determined the following 
revised values for the masses of the satellites :— 


mt = 070000283113 
a = 070000232355 
nt” = 0°00008 12.453 
m'” = 0'0000214880 


* There is no reason to suppose that Adams attached any weight 
to the above determinations of the masses, seeing that he never 
published the values directly ; the MS. appears to be little more 
than a study such as he was in the habit of making upon any 
work that he was examining, in order to test by cross verifica- 
tions the accuracy and consistency of the whole. Con- 
siderable expectations have been huilt upon the fact that Adams 
was engaged more or less closely for some years upon the theory 
of Jupiter's satellites. It will be well to say at once that the 
chief fruit of his attention was published in the Vasticu? Almanac 
of 1880; this, like all the rest of his published work, was the 
result of exhaustive lahour, quite out of relation to the unpre- 
tentious form in which the outcome was presented, and only 
discoverable by searching tests.” 


ATMOSPHERIC RiFRACTION.—The ordinary application of 
Bessel’s expression for refraction requires that five quantities be 
taken from specially prepared tables, but Irof. 12. C. Comstock, 
Director of the Washburn Observatory, has worked out a simple 
formula for computing the refraction without the aid of tables. 
«A transformation of Lessel’s formula, and the introduction of 
numerical constants from the Pulkowa refraction tables, leads to 
the following simplified form : ; 


BE 
I= )[27992715)] tan 
“ ANS ats 


log F = — (42°3 + 07127) tan®Z. 


The number in brackets i» a logarithm: B is the harometric 
pressure in English inches reduced to freezing-point: ¢ is the 
tentperature in degrees Fahrenheit, and Z is the zenith distance 
for which the refraction is required. The formula for F gives 
the logarithm in units of the fitth decimal place. 

The computation by the formula is not more laborious than 
the direct use of the tables, and a comparison of the two methods 
shows that the differences in the results are far Jess than the un- 
certainty in the tabular numbers themselves. [’rof. Comstock’s 
payer forms one of a series of interesting ‘ Studies in Spherical 
and Practical Astronomy,” in the Bad/efin of the University of 
Wisconsin (vol. i. No. 3). 
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ON THE ORIGIN OF EUROPEAN AND 
NORTH AMERICAN ANTS, 

O UESTIONS belonging tu zoogeography may be practical or 

theoretical, actual or genetic ; ultimately the resolution of 
them, whatever they may be, takes its chief interest from their 
relations to genetical problems, that is, to the explanation of 
the origin of actual faune, and to the knowledge of the original 
home of phyletic groups, and of the ways followed in their 
gradual diffusion over the whole or part of the world. To this 
purpose, not only living animals, but also fossils, have to be 
determined, and their affinities exactly worked out: changes in 
the distribution of land and sea and in the shape of continental 
areas must be investigated, and analogies and differences in the 
diffusion of various groups of living beings taken in considera- 
tion, as far as they are known. The work involved is long and 
difficult, and its results will form the science of the future. 

In a paper published in 1891, on the fossil ants of Sicilian 
amber, I made out that at the beginning of the Miocene epoch, 
North and South Europe had very different faunze of ants, the 
Sicilian amber containing genera which belong to the actual 
Indian and Australian fauna, but wanting the typical holarctic 
genera Formica, Lastus, yrmica, which are found in the 
Baltic amber, some species of them being extremely common 
and abundant. <A similar, but not such a striking, difference exists 
between recent Mediterranean and North European ants, the 
former including a greater percentage of Indian and cosmopolite 
forms, and an absolutely and relatively lesser number of typically 
holarctic ones, the most species of Formica, Myriica, and 
Lasius not having reached Africa (F. fusca, L., and A. scadri- 
nodis, Ny\., are introduced in gardens in .\lgeria), and these 
genera being scarcely represented in Mediterranean islands. 
After discussing these facts, ] came to the conclusion that South 
Europe should have had in the Tertiary epoch an ant fauna 
compound of old Mesozoic cusmopolite genera (chiefly Ponerin), 
mixed with Indian-Australian forms. In North Europe these 
lived together with northern genera, which, after the emergence 
of the bottom of the middle European sea, invaded the South, 
being perhaps expelled from the North by gradual cooling of 
climate. Later, the glacial epoch destroyed in Europe nearly 
all the rest of tropical insects, their return being made im- 
possible by the natural barriers of sea, deserts, and mountains, 
accumulated southward and eastward of our continent. 

These studies | have carried a step further in a revision, now 
printed, of the Formicidze of North .\merica.? A great number 
of North American ants are specifically identical to European 
ones. My attention was directed to find differences between 
American and European specimens, and indeed but a few 
species were so similar to their European relatives as to be not 
The one genus, 
Epacus and two sub-genera are exclusively Nearctic ; all the 
other genera of North American ants not represented in Eurasia 
(Descothyrea has two species only, one in North .America, 
another in New Zealand)are Neotropical. The northern regions 
of Europe has the one peculiar genus Anergates, allied to 
fpacus ; middle and south Europe have two further genera not 
found in other parts of the world, and some others known from 
the Indian region. All these facts lead to the result, that the 
Palearctic ant-launa is made of cosmopolite + Arctic + Indian 
elements ; that the Nearctic fauna is similarly composed of 
cosmopolite + Arctic + Neotropical ones. 

The question that now arises is: how has such a mixture been 
effectuated—what changes have determined it ? A complete and 
detailed answer 1] believe to be at present impossible ; but the 
knowledge of the fossil mammals may help us greatly, supply- 
ing for the want of evidence taken from fossil ants, other than 
the Miocene fauna of European amber, the fossil prints of 
lormicide being too imperfectly known, and a careful revision 
of the existing collections from a trained specialist wanted. 1 
believe that mammals and ants are both of the same age; their 
migrations took place by means of the same land connections, 
with the difference, that winged females of ants could, easier than 
terrestrial mammals, pass over sea-arms, being carried by winds. 

f admit that in the Oligocene epoch. after .\ustralia, Africa 
and South America had been cut off from a great northern 


1. Emery. ‘Ie Formiche dell’ .Vimbra Sicitiana nel Museo Minera- 
logico della R. Universita di Bolocna.’ (Vemer, decad. Roleyna 5], vol. ve 
1, 1891). : A ; ; 

= C. Emery. “ Beitrage zur Kenntiiss der Nordamerikanischen Ameisen- 
fauna. (Zevlog. Jahrbicher. Nbth. f. Syst. 
§ Ud. pp. 257-360, Taf. 8. 1893-95 ) 
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system of dry land jsuch a system was rather an eatensive 


archipelago than a continuous continent); this last’ was again | 


divided into two systems: an Arctic and Occidental one, com- 
prising North America, together with the northern parts of Asia 
and Europe, and an Indian one, communicating with South 
Europe. The former was the home of the Cervidse, the 
thinoceroses and most other Merissodactyls, the latter that of the 
Cavicorms and elephants. Very few mammals of Indian origin 
migrated into America ; much more from the Arctic system into 
India. The same seems to be the case for ants.  Myrniectna 
is perhaps the only North American genus of Indian origin 
(Tetramortim ecspitum being doubtless introduced by man), 
whereas a number of American-Arctic genera, sub-genera and 
species-groups, as Wyrniecocystus, Messor, Myrmica, Camponotus 
penasykeaniius, &c., are more or less far diffused in India and 
Mfrica, Wyrmica reaching lorneo, and .Vessor the Cape of Good 
Hope. 

In Europe, the study of the Baluc and Sicilian amber proves 
that the Arctic fauna went down from the north, as a host of 
conquerors, invading the territory formerly occupied by other 
people. 1 believe that, in Miocene times the North American 
fauna was much like the actual cosmopolite and Arctic part of 
the recent fauna, and might have included a number of forms 
actually extinct. As in the I'liocene a bridge was put between 
North and South Amenca, an invasion of neotropical forms took 
place, walking from south to north. Wut it is not improhable 
that other forms migrated in the opposite sense, and descended 
from North America into the neotropical region. [ suppose 
that such was the case for the genus Sogonomyrmex, perhaps 
also for Dorymyrmex, Forelins, and several species of Cam- 
ponetu-. (tis not improbable that other genera from North 
America migrated southward, and later became eatinct in their 
pnmitive home. The recent work of Mr, Scudder on Tertiary 
Curculionids: of North America seems to confirm this view, some 
of these fossil leedes belonging to genera now living only in 
South America. ft is probable that a number of insects, actually 
regarded as typical members of the nevtropical fauna, immi- 
grated from North America, as it is proved by palvontology for 
several mammals, as, for instance, the Hama and alpacca of 
the Pampas. 

The North American origin of some South American ants was 
suggested by Prof. 11. von Jhering,' in a paper published last 
year. The author endeavours to sustain, by the study of the 
ants, his theory of the multiple origin of actual neotropical fauna. 
1 agree in many points with him,? but 1 nvust recognise that the 
Formicid.: afford but litthe evidence in favour of his views. 
Actually, the ants of South America are distributed chiefly in 
relation to the climate and vegetation, no strong obstacles being 
put to the wide dissemination of the species, some of which 
tange from Central America or from Mexico to Varaguay and 
Kio Grande do Sul. Chili is, however, an isolated counuy, 
which we may call ‘ta continental island,” although it is not 
surrounded by water. Lf we should take the Chilian fauna as a 
standard for the primitive fauna of v. Jhering’s Archiplata, that 
should have been a very poor one, like the fauna of New Zea- 
land, with which it ofters a striking resemblance. The most 
characteristic feature of the Chilian ant fauna is the occurrence 
of peculiar species of sMonemortum, Vike hose inhabiting 
Australia and New Zealand, and of the genus J/e/ophorus, found 
only in Australia and New Zealand, These facts corroborate 
the hypothesis of a Cretaceous or Kocene connection between 
South «America and Australia, 

New Zealand appears as a bit of old Australia, quite free from 
later Vapwan or Indian intrusions, like Madagascar, which, as an 
isolated part of old Africa, has received but a few immigrants, 
when, at the Plocene epoch, a stream of Indian life entered into 
the .thiegaan continent. Probably Chili may be considered asa 
pert of ancient Archiplata, secured from Guyancan and Brazilian 
immigrawts Ly the heyghts of the Cordillera, but having preserved 
only a amplete set of the original Archiplatean fauna. 

tate these facts for the purpose of making the main con- 


cluwion special work known to a wide public. Exact 
knew be f the exotic fauna, and especially of the fossils, may 
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hypothe rewilts. Similar studies made on single groups ol 
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by blind statistical work names of families, genera, and species, 
but deal with them, knowing the value of each, are highly de- 
sirable. Summarising and integrating the single results will 
huild up an eract knowledge of paleogeography, and of the 
origins and interrelations of the faun.e and flore of the world. 
C. EMERY. 


| a NEW FILM HOLDER. 


7 O outdoor photographer can take a rough survey of the past 

few years without feeling some astonishment at the rapid 
progress made in nearly every branch of his art. The amateur 
is no doubt indirectly responsible for much of this advance 
for it is through him that other brains have been set to work 
to satisfy all his many and various wants, in the way of instri- 
ments and accessories, to lighten his task at cvery step. 

The camera, which a few years back was a heavy, clumsy and 
awkward instrument, is now of a light and handy construction, 
capable of being used in many cases without the tripod. — Stops. 
are now more generally of the Iris type, thus eliminating all 
possibilities of loss or of leaving them behind ; while plate- 
holders are now supplied capable of holding a dozen or more 
plates, and necessitating the use of only one dark shutter. 

The introduction of the film has brought us, however, into a 
new cra; but the full benefit of this improvement can only be 
best appreciated by those who make use of their cameras while 
travelling. 

Hitherto it has been impossible to make satisfactory use of 
the enormous advantages of celluloid flat films over glass plates ; 
but now we have before us a holder which seems to give satisfac- 
tion, and which should prove a boon to photographers in general. 

A holder to be really efficient should be readily adaptable to 
any ordinary camera; it must contain a large quantity of films, 


~ 


Fic. 1° Magazine and receiver, separated, 


and when complete and leaded should not be any larger or 
heavier than the three double backs (lighter if possible); and, 
finally, should be provided with some means of swiftly and 
automatically changing the positions of the exposed films. 

Such a holder, if simple and of moderate price, would be 
much sought after by the photographic world. A very near 
approach to such an ideal film-holder will be found in that 
known as the ‘* Frena,” of which a short description follows. 

Fig. t gives a complete view of the bolder (the two parts 
are here shown separately), ready to be fitted to any camera. 
It consists of two parts: the magazine (ot) and the receiver 
(k), each of these parts being about half as thick again as 
an ordinary dark shde. The exposure is made in precisely the 
sume way as with an ordinary dark slide, namely, by: inserting. 
the magazine in the slide rails of the camera, and by withdrawing, 
and subsequendy replacing, the shutter af the magazine. 

The Gln changmy is brought about simply by folding the 
magazine and receiver together until they interlock, draw- 
ing out the Wo shutters, pressing a change button ta one side, 
and pushing the shutters back apain. 

The exposed films, stored in the receiver, may then be 
removed for development one by one, or as a complete pack, just 
as the operater desires. 

An automatic counter upon the back of the magazine shows 
ata glance how many pictures have been taken, 

Vhe peculiarity of these films is that their edges are notched, 
and in their packing an alternate sequence is maintained as 
j tegards the position of these notches. 


The films are supplied ready packed and arranged in the 
order in which they are to be inserted into the magazine. 

To understand more clearly the position of the notches, it is 
best to take the empty magazine in hand, and entirely withdraw 
the black exposing shutter. It will then be seen that the front of 
the magazine is provided along its sides with two series of pro- 
jecting teeth ; it is upon these teeth that the films inserted into 
the holder are supported. At one end of the magazine, which 
we shall call the top, is a button ; if this button be pushed from 
one side to the other, this movement will shift all the sorting 
teeth at the same time, so that they will occupy positions a little 
to one side of their former ones. 

A film introduced into the magazine willthen be supported by 
the sorting teeth, when these stand in the original positions ; if 
this film be put into the holder with its notched corners 
towards the top end of the magazine. It will, however, fall 
past the sorting teeth, which pass through its notches, when the 
change button is moved to one side and the sorting teeth stand 
in the second position mentioned. 

The process of filling the magazine is very simple, for the 
pressure-board has only to be removed, and the films inserted 
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into the holder with the white film downwards, ze. towards the | 
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an apparatus room, and workshop, At the back is another large 
room to be used for a natural history museum. 

Every room is fitted with electric light and Ridge ventilation, 
which keeps the air pure even when filled with workers. The 
lecture theatre, which is capable of holding from So to 100 boys, 
is fitted with a solid slate table on brick piers, so that work can 
be done on it with the most delicate instruments without inter- 
ference from the vibration of the floors. The fact that the 
rooms are all on the ground floor, gives the opportunity of 
putting all delicate instruments, such as balances, galvanometers, 
&c., on brick pillars, and thus to get rid of any vibration 
whatsoever. 

The main laboratory contains ten tables for elementary physical 
measurements, two for calorimetry, two for magnetism, and two 
for heat experiments. Each table has a cupboard containing 
the necessary apparatus, and an electric lamp giving direct 
illumination on the tables without shadow or glare in the eyes of 
the worker. : 

Of the two smaller laboratories, one is an optical room, which 
can, of course, be completely darkened, and is fitted with two 
optical tables and a heliostat, so as to use direct sunlight as often 
as possible. 
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pointers, and eventually towards the lens. Should there remain 
in the magazine any unexposed films, with their backings, 
and it is merely required to add to their number, the additional 
films with their backings may be dropped into the holder by 
twos or threes, due care being taken that the alternate arrange- 
ment be maintained. 

The whole, process, although somewhat lengthy to describe. 
is in itself very simple and neat, and can be at once grasped by 
an examination of the holder itself in daylight. 


de NESW NG ONAL SCHENCH 
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“puis new building for the physical part of natural science, 

which has recently heen opened at  Kugby School, is well 
worth a visit from any one engaged in teaching that subject. 
The building, owing to want of funds, is not at present of a per- 
manent nature, being of the felt and matchboarding type, and in 
consequence has no pretensions to structural beauty ; but when 
funds are forthcoming, no doubt the whole will be built in brick, 
and this will enable any alteration or improvement which may 
then he deemed necessary to be made. The building com- 
prises a lecture room, a large laboratory, two small laboratories, 
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The other is the electricity room, containing two tables for 


| frictional, and two for voltaic electricity, with cupboards, &c., 


as in the main laboratory. 

Provision has been made for a small engine and dynanyo for 
electrical work, and these will no doubt be added in time. 

The whole js under the charge of Mr. L. Cumming, to whom 
the arrangement is due, and who is certainly to be congratulated 
on the result. 

very boy who takes up natural science at Rugby not only goes 
through a course of lectures, but has also to do experimental work 
himselfin the laboratory. This enahles him to grasp the subject 
much more thoroughly, and to remember it much better than if 
he attended the -leetures only. That this method has had 
excellent results, will be seen by the number of successes in 
natural science that Rugby has gained of late years in scholar- 
ship and other examinations. 


EIVIDENGE OF AEG Hae AG GON: 
HIER VIL ON IBID Sig UES. 
D URING last summer and autumn Mr. Douglass made at this 
Mars. 


observatory 341 micrometric measures of the diameters of 
In addition to their general value as micrometric 
measurements, these turn out to be of a peculiarly interesting 
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character. For on reducing them I find that beside furnishing, 
from their great nunvber, relatively accurate values of the 
equaterial and polar chameters and of the polar flattening, they 
yield a by-product as unexpected as it is important, Their dis- 
cussion reveals, in short, what appears to be unmistakable 
evidence of a twilight upon the planet, sufficiently pronounced 
to Le visible from the earth, and actually to have been measured 
unconscimsly by Mr. Douglass. That Mars possessed an at- 
mosphere, we had what amounted to proof positive before but 
that the fact should again be brought to light in this hteral 
manner, as a silver Jining to a clond of figures, is a point of some 
curiosity. The measures had no such end in view ; indeed, to 
detect the presence of an atmosphere by measures of the 
diameters had not suggested itself to any of the most adventurous 
af observers. Yet. as will be seen, the quantities upon which the 
evidence rests are so large as to be quite without the pale of 
accidental error, being ten times as great as the probable errors 
of observation, and twice as large as those that disclose the polar 
flattening. That they have hitherto escaped detection is due to 
their having been masked by another factor affecting the size of 
the polar diameter, as will appear in the course of this paper. To 
the unsuspected presence of these two causes, at mes nearly 
. ffsetting cach other, so far as relative values go, is attributable 
in all probability much of the discrepancy in the determinations 
-f the polar flattening hitherto made. 

The first measures were made on July 6, and the last on 
November 21, t89g. From October 12 they were taken nearly 
every mght. Those here given were all made by Vir. Douglass. 
Later in the paper J shall introduce others hy Prof. W. 11, Picker- 
ing, which confirm the result. But here at the outset it may be 
well to paint out that whether the resalts of many observers are 
te be preferred to those of une is, omitting discourteous per- 
sonalities, a question entirely of what isto be determined. — If 
the determination be one of absolute quantity, the more 
observers the better, provided they be good ; butif, on the other 
hand, the determination be of relative magnitudes, one observer 
*s better than many, as his personal equation obligingly eliminates 
itself, whereas two such equations can by no possibility, short of 
chance, eliminate each other, Now, in the present case, while 
the determination of the planet's size, and even to some extent 
of its polar flattening, are matters of absolute quantity, the 
evidence ofa twilight npen it is one which rests upon relative 
reselts. The former, therefore, are subject to any systematic 
errors there may he; the hitter, essentially free ofthem. Tn con- 
sequence, the by-product in this case is actually more trust- 
woethythan the main results themselves, 

Much care was taken in the matter of the Martian measures. 
In the ones | shall first discuss, these made from October 12 and 
Noyetbber 20, Mr. Douglass adjusted the longitudinal thread of 
the micrometer, parallel or perpendicular, as the case might be, 
to the planet's polar axis, according to Marth’s ephemeris, and 
then placed himself, so that the line joining Nis eyes was kept 
parallel to this thread or ta the fixed) transverse thread 
at npht angles to it, during any one set oof  observa- 
bons, the position being then recorded. As mesures were 
taken in beth positions for vach diameter at various times, 
we have here a comparison of seme eventual value. In 
tyc-estimates such ortentation in the position of the ob- 
server is absolutely essential ino order tu correct his possible 
astigmatism. Into measures, however, astigmatism enters only 
te cancel out. Forif we consider the matter, it is at once 
evident that the whole field is distorted in the same proportion, 
the space between one tum of the micrometer and the next 

cing reduced or expanded in the same ratio as the part of the 
image measured. The astigmatism thus climinates itself. 

brom October 12 to November 21, Mr. Douglass made in all 
275 measures 140 of the equatorial, and 135 of the polar dia- 

eter. In the reduction of the measures, account. has 

woo taken oof the place upon the micrometer screw at 
shot the measeres were made, and its appropriate value in- 
trodeeed. bor by the forethought af Vir, Douglass in suspecting 
ry tilty of variation, we measured the value of a micio- 
eler tern et different: points of the scale to confirne his 

‘ me Ti he 
Vrelintie ry Go the discussion of the results, it will be well) to 
in thecorreetion® determined and applied, “Phe first cor- 
ma thet from refraction. “This is the correction 
date the difte@er al etheet of refraction upen the planet's op 
1 6 liebe st the et trentties of the particular diameter measured, 
Trdapend: beth type the altitude of the plinet at the ume of 
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observation, and upon the inclination at that moment, of the 
particular diameter to the vertical, In many cases it was so 
small as not to make itself perceptible in the column. 
The correction for aberration, similarly a differential ettect, 
was so Utlerly insignificant throughout as not to appear at all, 
The neat correction is that due to irradiation. Toward its 
determination (wo different tests were made, in each case upon 
both Prof. W. 11. Pickering and myself; in the one the effect 
should have been less than in the case of Mars, in the othe! 
greater. .\s in both cases the observers substantially agreed, 
the results may be accepted as having some impersonal value. 
The first test was made upen a railroad switch-head, a white 
circular disc with a smaller black circle painted upen it. The 
size of these circles was unknown to the observers. 
Their estimates were : 


(ANNS WU TY ngs (ORGS OHI) ace HS 
ih Aaa ea ie on pte ace lt ‘y on 
The dises and their distance were then measured and gave: 
For diameter black circle ... .. 202mm. 
For radius white rim aie aon HEXOT 
For ratio... os aoe eee Hele 
Vor distance from eye on w 57 yds. 


Therefore 1 mm, equalled 379. 


For the amount of the irradiation in seconds of arc, v7. assume 
the amount of the irradiation of the white rim against the 
general background of earth of a brown colour to have been 
two-thirds that. of the rim against the black circle. We have 
then, for the first observer, the following equation to deters 
mine ov. 


eins Wey) ve te) c 
al a ; from which + — 9'2 mm, or 3673 
are Tite G Rr 18 
3 3 
for the second observer : aS 4o”, 


The second test was on the moon (November 22), when the 
old moon was seen in the new moon's arms. In this case the 
irradiation proved for both observers to be one-seventh of the 
radius of the old moon, or about 1577. 

In the case of Mars, the value for the irradiation probably lies 
hetween these two limits. For the contrast between tf 
Martian limb and the sky is pretty certainly greater than that ¢ 
the white rim and the black circle of the switch-head, and les 
than that of the moon's bright limb and the sky, to which t 
contrast. between the limbs of the old and of the new mar 
closely approximates, ‘ 

Itis to be noted that with a given illumination and a gi 
eye, the irradiation correction is a persenal constant, 1 
depending upon the size of the dise measured and diminishi 
inversely as the magnification, In all the measures subseque 
to and including October 15, the power used was 860; 1m the 
of Octoher 120 it was 617. The correction, therefore, for all 
except those of October 12 was 0”*103 for those of October 

2, 0 le. 

Such, then, is the correction for irradiation upon the plan 
limb. The double of it, therefore, would) need to be salitrael 
fram the measures of a dise similarly placed to that of A 
when fully huminated, But the disc of Mars was not ful 
Muminated even at the moment of opposition, and grew les 
as time went on. Now it will be evident on consideration 
the irradiation from the terminator must be very different fre 
that upon the limh, inasmuch as the light fades away to noth 
al the ane, while it has its full value at the other. 

To determine the amount of the correction needed at 
terminator itis to be observed that if 


y = the arencentric angle between the sun and the earths 

a = the angle hetween the terminator and the point of the 1. 
luminated surface of which the irradiation Is sought: and 

mw — the ratio of the irradiation at the mb to the radius 
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the disc, we have far the extent of the irradiation 
the terminator 


* 1 
m{ bas n—( cosy — coslyd a)) 
si y +a) 


where v denotes the satin of the irradiation to the illumination, 
and is cqual to about 2%; thatis, it takes 2% times the illnmima: 
tion to produce twice Uhe irradiation ctleet. This value is ga 
from inter-comparison of the above tests as limiting values, the 
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resulting value for Mars and the known decrease in illumination 
due to the telescopic magnification employed. 

To deduce the resulting irradiation we must find the value of 
which renders the above equation a maximum, and then substi- 
tute this value in the equation. To do so directly leads to an 
equation of so high an order that approximation will be found 
the better, if indeed it he not the only, method of solution. By 
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this means it appears that the necessary correction does not be- , 


come insensible, to three places of decimals, till the phase angle, 
y, somewhat exceeds 30°. 


The formula must be used within the limits for which 
. = 1 ; beyond them — S10 must be taken as 
sin (y+@) sin (y+ a) 
unity. 


If the reflection from the dise followed the law of the cosines— 
that is, if the apparent illumination were always equal to the 
true one—we should have 


Tt 
ne sin a) cos y — cos (‘0 oo ”) 


where a, y, and # have their previous values, and #=a constant 
to be determined from the equation, from the value at the limb. 

But although this is the formula for the case of a theoretical 
rough bare globe, it manifestly does not hold in the case of Mars, 
of which the limbs are not only as bright as the centre of the disc, 
but much brighter. The previous formula is, therefore, to be pre- 
ferred to it, although even that formula makes the irradiation 
correction at the terminator too great as compared with that at 
the limb. 

But it is to be specially noticed that no law of correction for 
irradiation at the terminator, however big it make that correc- 
tion to he, is able to do away with the outstanding differences, 
presently to be noted, of the equatorial diameter at different 
times upon which the evidence of the twilight arc is based. 

There is also the correction for phase. Inasmuch as the 
phase axis and the polar axis did not in general coincide, there 
entered into its determination beside the amount of the lacking 
lune, the angle of inclination of the two axes. So that the 
amount of the defalcation had to be calculated in accordance for 
each night. These corrections and their results reduced to 
distance unity have been calculated and tabulated. 

3esides the above there is a fifth correction needed to reduce 
the diameter measured for the polar one, to the true polar dia- 
meter. The diameter measured perpendicular to this, or the 
apparent equatorial diameter, although not in fact an equatorial 
diameter, was always exactly equivalent to one, since its ex- 
tremities were always each 90 distant from the pole. The other, 
however, was the diamcter of the ellipse made by the plane 
passing through the polar axis, which was inclined to the polar 
axis hy the angle of tilt, and needed, therefore, to be reduced to 
that ellipse’s minor axis. This correction is best applied to the 
means, and appears in the subjoined table. 


folar Diameters. 


Cor.. Cor. for Further cor. for 
; measures. inclination. — twilight band. 
cemisatore sinc. 9355 9°°379 9°" 356 
“¢ WG teh 
(Ie 2el Ap (ORG sae GNESI TE une eh eis 
oj UG (a 53 PSS con GY RYO gn 10) BNEYS) 


@) 
ame} : 
RU SOLO err O37 5 973369... 9) 346 
foes eG) 


41 I210 30 ,, "384 9°°378 cor OF PSSA 
Noy. 2to 21 ,, 9°°397 Gy RY) aoe GEARS 
Equatorial Diameters. 

Oct. 15 to 23 inc. 9g) late) — 9""404 

» I§to t 
leo aee GYR sin — com Ol Bios 
oo WS Tae 9” 424 at —_ noe @) SRDS 
a» 12 to 304, Sit Ommnee — pa ) SEYOT 
MOVs 21021 ,, QO" SH5, «.. — so GY Bio 
Twilight are... 10° 


Polar flattening 1/tgt of the equatorial diameter. 


_As previously explained, no correction is needed for astigma- 
tism, as the measures themselves correct it. 

So soon as the measures had been corrected and reduced to 
distance unity, two things became apparent, both so large as to 
be almost unmistakable before taking the means. The first was 
the polar flattening; the other an equally systematic difference 
in the size of the equatorial diameter according as the measures 
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were made in October or in November. The November mea- 
sures came out much larger than the October ones; while the 
corresponding polar measures, on the other hand, showed no 
corresponding increase. Struck by this fact, and suspecting its 
cause, instead of taking tha mean of all the measures for each 
diameter, [ divided them into sets according to their proximity 
in date to the time of opposition, and took the mean of these 
sets, 
The means are as follows :— 
Polar Dianieter. 


Mean October 15 to October 23, both dates inc. 9°°379 

o6 eo UE » Hh, pa 9""378 

TNGN Blob Soe Bis ne a5 9°390 
Equatorial Diameter. 

Mean October 1§ to October 23, both dates inc. 9° "420 

96 » 12 ” 30 ope 9-440 

Nov. 2 toe, 21, + Sa 9°°545 


” 

Opposition occurred on October 20, The first set in each sche- 
dule, therefore, was made within four days of opposition; the 
| second, within eleven days of it; the last, from fourteen tothirty-two 
daysafter it. That there is a systematic increase in the equatorial 
| measures is apparent. That it is not paralleled by a correspond- 
ing increase in the polar ones shows instantly that it can hardly 
have been due to systematic error in the observer, since in that 
case both sets of measures should, in all probability, have been 
affected. 

Now as all the measures had previously been corrected for re- 
fraction, irradiation, phase and tilt, the means of each diameter 
should have agreed with themselves. The polar did so in a very 
satisfactory manner ; the equatorial not only did not, but they 
differed in proportion to their distance in time from the date of 
opposition. Now the only factor that increased in proportion to 
the distance in time from opposition was the phase. The 
direct effect in the way of decreasing the equatorial diameter had 
already, as we have seen, been allowed for ; what is more, it is 
a correction susceptible of great accuracy, since it depends upon 
the motions and relative distances of the earth and Mars, 
quantilies very accurately known. Besides these quantities, 
there is nothing which enters into the calculation but the 
position of the pole of Mars, and this would have to be, not only 
some 35 Martian degrees in error to explain the discrepancy. but 
would have had to have shifted obligingly to an opposite error 
during July and August to account for the measures taken then, 
as we shall see later. In other words, no such discrepancy exists. 

In the case of a bare globe this direct effect would be the only 
effect phase could have upon the equatorial diameter ; not so, 
however, in the case of a body not bare. Ifa planet possessed 
an atmosphere, that atmosphere would canse the phenomenon of 
twilight, and to an observer at a distance the effect of the 
twilight would be to prolong the terminator beyond what would 
otherwise be its limits. There would thus result a seeming 
increase in the equatoria] diameter as the disc passed from the 
full to the gibbons phase. Now this increase is precisely the 
increase that the measures disclose. 

It is furthermore worth noting that in the absence of an 
atmosphere, the measures of the equatorial diameter as the 
phase increased would not only have shown no increase, but 
would actually have shown a decrease, inasmuch as it would be 
impossible for an observer to see quite ont to the edge under the 
diminishing illumination. 

To determine the extent of the twilight thus disclosed by the 
measures, the angle between the radius to the sunset point and 
the radius prolonged to the point of the atmosphere last 
iNuminated, had to he found. This enabled an equation to be 
developed, which gave for the visible twilight fringe an arc of 
5’, the double of which, or 10°, isthe angle which determines the 
duration of the twilight, or the twilight arc. On the earth this 
angle is 18°, 

Applying the correction due to the twilight fringe, to the 
means previously obtained, we find the following close agreement 
between them :— 


Polar Diameter. 
October 15 ta 22 inc. a. 8) 
October 12 to 30 ,, sm coe Sees 
November 2 to 21 ,, 9 


Equatorial Diameter. 


October 15 to 23 inc. son EY SETS 
October 12 to) 30N, mee con GE 
November 2 to 21 ,, aoe ae OV BKoe 
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The value for the twilight band, deduced from these ebserva- 
tigns, does not measure the full breadth of that band. — It gives 
rather a minimal value for it. Vor although Mars shows ns a 
disc which is always more than half full, in which aspect an 
illuminated fringe of atmosphere would be more pereeptible to an 
observer placed without than to one placed within it, provided 
both were at the same distance off. in the case before us the 
outsider isa great deal farther off. In consequence, what would 
he quite recognisable to one standing upon the planet's surface 
would be too faint to be seen by him at a distance of forty 
millions of miles away. The detection, therefore, of any 
uvilight on Mars hints that the estent of that twilight is greater 
than appears ; how much greater, we cannot at present say. .\ 
second possible cause affecting the extent of the twilight 1s the 
constitution of the Martian atmosphere. That atmosphere is 
practically cloudless; if, also, it be clearer than our own, the 
twilight would be relatively less for equal amounts of atmosphere, 
tor the amount of twilight is. among other things, a question of 
the clearness of the air. Ina perfectly transparent atmosphere 
there would be much less twilight than in one charged with 
solid or liquid particles. 

It is to be noted that the evidence of a twilight is independent 
of any possible change in the value of the corrections. he 
only corrections that admit of uncertainty are those for the 
irradiation ; and on examining them it will be seen that by no 
possible alteration can they be mude equal to aecount for the 
observed increase in the equatorial diameter. \Whatever altera- 
tion in them Le assumed only affects somewhat the extent of the 
increase ; it never does away with it. In other words, whatever 
these corrections, the fact of a twilight remains. 

For the determination of the polar flattening, the measures 
of October 1§ to 23 promise the best result, as the measures of 
the polar diameter on the 24th were so small, compared with 
those of the equatorial diameter, as to suggest error, Compar- 
ing, therefore, the polar and equatorial means of October 15 to 
23, we get for the polar fattening 1196. This, however, is 
probably toa small; for though the polar cap was nearly non- 
existent during these observations, there were, on occasions, 
signs of its temporary reappearance, and an almost continuous 
brightness of the limb where it had previously existed. This 
by irradiation would increase the apparent polar diameter, and 
so decrease the resulting value for the polar fattening. If we 
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compare each polar determination with its corresponding equa- | 


torial one, deduce the resulting polar flattening, and then take 
the mean of them all, we have for the polar flattening the 
value t/tgt. 

This is probably not far from the truth, although also pro- 
ably a little too small, as the polar diameter was unquestion- 
ably sull slightly increased beyond its real extent, by irradiation 
from the remains or consequences (vapour in the air, &c.) of the 
pelar cap. 

This value, 1 191, is also happily accordant with what theory 
would lead us to expect. Tisserand has found that with the 
hnown rotation of Marsand supposing homogeneity, the planet's 
flattening should be 1/175 of the equatorial diameter, while if 
the strata varied in density, after the manner of those of the 
earth, the polar flattening should be 1/227 of it, Now, assum- 
ing Mars to have been developed in general accordance with 
the nebular hypothesis, his strata would be neither homagencous, 
on the one hand, ner, on the ather, would they vary in density 
from the surface to the centre so markedly as is the case with 
these of the carth, For Mars being a smaller body, the 
pressure die to gravity would be less, samewhere between that 
ef the earth and that of homogeneity, which is nuthing, and the 
polar flattening should be somewhere between 1 227 and 0175 
et the equatorial diameter. 1 ror is, therefore, not far from 
the valoe probable a prrory. tis interesting to have this result 

sree thus closely with theory, as it furnishes so much mare 
reifon tor beleving in the general evolution of ofr selar system. 

Any value much less than 1191 would require that Mars 

wl heve had at some time a much swafter axial rotation than 

he he tow. which there is not only ne ground for thinking, but 
meh rewon far thinking could net have been the case. Ler 
Mar Weeks the tools for tidal friction, possessing insulticicnt 
elhw onthe ore hard and insufheient oceans on the other. 
that ower ir tides would be ont of the question, Even had 

} yo 1 broth re peisites, it i mere than doubtful af their 
slow wetien weal! have matermlly attected his form, bor on 
the carth, whieh cid pres them, we see that they were practe 
eM) wMHpetent ty alter her hape. Any great change in Mary’ 
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period of rotation since he cooled must be looked upon, therefore, 
as unlikely. 

For the final values of the diameters we have, allowing for a 
slight irradiation from the remains of the polar cap :— 


xe GMS "007 
+ 935 "007 

It will be neticed how near these values are to that found by 
Nariwig from his general discussion several years ago. 

We will now consider the September observations and the 
first of the October ones, those taken upon the fifth of the 
month. he frst thing we notice about them is the abnormal 
size of the polar measures, so large as to suggest error. On 
examination, however, we find that instead of mistake they give 
us our first recognition of the eause that has so long masked the 
effect of the twilight fringe. The equatorial measures. it will 
be seen, come out in fairly good accordance with the Octoher and 
November determinations, being greater than those taken near 
opposition, although somewhat smaller than the November 
ones, the discrepancies falling probably within the errors of 
observation. The polar measure of October § is also much 
what we should expect, but the polar measures of Sep- 
tember 20 and 23 are apparently unaccountably larger. If we 
consider, however, the dates at which they were taken, we shall 
at once perceive a eause capable of producing the apparent in- 
crease, For in September and early in Qetober the polar cap 
was still in existence. Now the seuth polar cap is eccentric to 
the pole, being situated some 5 from it, and from Mr. Douglass's 
micrometric measures of its position in October, in longitude §9°. 
as during the observations the south pole was upped towards 
the observer, the polar cap was carried, in consequence of the 
planet's rotation, now in upon the disc, now out upon the limh, 
Now, if it chanced to be upon the limb at the hour at which the 
measures were made, its exeessive irradiation would produce 
just such apparent increase in the polar diameter as was observed. 
(n calculating its position for the hours of observation on Sep- 
tentber 20 and 23, it appears that at those times it was in fact 
upon the side of the pole toward the limb, Here, then, we have 
the deus ex machina in the matter. Vo clinch the conclusion, 
we find on caleulating its position for the observation on 
October 5, when it suddenly measured small again, that at that 
hour the polar cap was upon the hither side of the pole. Such 
was also the ease on October 12. The discrepancy thus stands 
accounted for. On October 13, very obligingly. the polar eap 
practically vanished just in time not to interfere with the most 
valuable measures at and near opposition. 

Vhat such is the explanation of the change in the polar 
diameter, comes out still more markedly from the July and 
August measures. Turning to thase measures we find that the 
position of the polar cap is an all-important factor in them, — In- 
deed, itis possible to follow its change of place upon the dise 
from its efleet as retleeted in the measures. “Vhis will appear at 
a glance from the accompanying diagram of the July and August 
measures of Mr. Douglass. .\ similar sequence of position and 
effect is apparent in Prof. Piekering’s measures made at the same 
ume. 


True equatorial diameter ... 
True polar diameter 2... ... 


Comrarison of Posirtan or Potak Cae AND MIEASCRE OF 
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The distance of the point from the medial line shows the 
angular position of the polar cap from the pole at the times af 
observation ; 90° denoting its lower, and 907 its upper meridian 
transit. At its lower culmination it was at its nearest to the 
centre of the dise : at its upper, nearest the lin, “The measures 
shaw the corresponding effeet in irradiation, 
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Polar. 
9851029957 "46 "41 40934 
E-guatorial, 
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In relative values 
Polar, 

1019 1021 1009 1014 935 965 993 
Leyquatorial. 

1000 1000 1000 1000 1000 1000 1000 


At first sight it would seem that the later \ugust measures cdo 
not support the rule. Closer consideration will, however, show 
that they do. For while in July the polar cap was still large, 
and in consequence reached to the limb, even when its centre 
Was at some distance from it, hy August it had dwindled to so 
small a patch as to be incapable of doing so when at the same 
angular distance away. Taking account of this fact, it will be 
seen that the effect is quite in accordance with the position, as 
comes out clearly in the relative values for the two diameters of 
August 1g and August 21, 

It will now be evident why so large, and intrinsically so un- 
mistakable, an effect as that of the Martian twilight should 
hitherto have escaped detection; the reason being that the 
twilight effect and the irradiation from the polar cap each 
increased their respective diameters to a simultaneous augmenta- 
tion of both, conspiring each thus to mask the other. 


ad measures been continued through a series of months, and | 


been made in sufficient number, both causes must have made 
themselves evident. lor both are periodic, and their periods are 
not the same. The irradiation from the polar cap has a primary 
period of thirty-seven days, a secondary one of a Martian year 
as well as a third depending on the tilt of the pole toward the 
earth; that of the twilight fringe a varying one of about 
thirteen months. But as previous measures have been made 
quite regardless of the twilight effect, and largely regardless of 
the polar cap, regardless, that is, of its varying position, the 
results have merely disagreed with each other, and the disagree- 
ments been credited to errors of observation. One result of 
this was discordance in the value of the polar flattening. 

When we take both causes into account we find that the 
means of the July and August observations confirm the October 
and November ones. 

For by comparing the values of the polar diameter when on 
and away from the lib, it is possible to deduce both the amount 
of the irradiation from the polar cap and the value of the 
twilight band from the measures themselves. The results in 
the case of Mr. Douglass agree with those of his October- 
November measures. In the case of Prof. Pickering, there is 
the same relative difference between the detcrminations, although 
the absalute values are all smaller. 

That in the table the corrections to the July and August 
measures differ from those applied to the later ones, comes from 
the different manner of their taking; in the July and August 
measures the longitudinal thread of the micrometer having been 
set to the phase axis or perpendicular to it, instead of to the 
polar one, 

In Mr. Douglass’ determinations the value for the twilight arc 
comes out $2. This is somewhat smaller than the result from 
the Navember measures. But a smaller value is precisely what 
should have been found. lor the greater the phase angle, the 
less the foreshortening, which foreshortening by massing the 
ifumination lets the fringe of light become evident farther out. 
Now the average phase angle was 43° in July and August, as 
against 184° in November, 

From Prof. Pickering’s measures the twilight are comes out 
greater, or 11’, and by inference would have come out greater 
still in November. 

Thus it appears that measures made by separate observers, and 
measures made before and after opposition, all confirm each other 
to the existence of a twilight band upon the planet. 

PercivaAL LOWELL. 


THE FOUNDATIONS OF ENGINEERING 
TOMBE Cod AON I 

ET us consider what is the education which a young man 

needs to fit him for the profession of engineering, whatever 

be the special line of engineering which he proposes to follow. 

Y Extracted from a course of lectures delivered in the Lowell tnstitute, 

ttoston, by Prof, G. Lanza, Professor of Theoretical and Applied Mechanics, 

Massachusetts Institute of Technology, and published in the Jore-na/ of the 
Franklin Institute, 
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And, before discussing the details of what he ought to study, 
let us consider what it is that we desire to accomplish by giving 
him an engineering education. Naturally, we wish, as faras any 
education can accomplish it, to put him in the best condition to 
meet and grapple with the duties, the problems, and the respon- 
sibilities of his profession, as they arise. 

There are two things which are absolutely necessary to make 
a successful engineer ; first, a knowledge of scientific principles 
and of the experience of the past ; and second, his own experience. 


| The last cannot be given in a school, and each one must gain it 


for himself in his practice. 

3ut the greater his familiarity with scientific principles and the 
experience of the past, the more able will he be to advance in 
his profession, and to be trusted to assume responsibility 3 in- 
deed, if a man is ignorant of certain details and knows he is 
ignorant, he can—and if he is the right kind of a man, he will-— 
take pains to learn them, if they bear on the work he has in 
hand; but if he is ignorant of scientific principles, it is very 
likely that he does not know he is ignorant, or, if hy good luck 
he becomes aware of the fact, it is next to impossible for him to 
devote the time and study necessary to correct his ignorance while 
his mind is busy with his daily work. 

Moreover, a man who is not familiar with the scientific 
principles which concern his work is not a safe man to trust 
with responsibility ; for scientific principles are merely the 
laws of nature, as far as known, as shown by the experience of 
the past. 

TYence it is that the first and most important thing to be done 
for the student is to give him a thorough dnill in the scientific 
principles which find their application in his profession, It is 
in the school that this knowledge may best be acquired, since it 
is only with great difficulty that principles can be mastered after 
the student begins practice, and then as a rule but very im- 
perfectly ; and this view is borne out hy those engineers who 
have been successful, and who have had to acquire their know- 
ledge of scientific principles little hy little, and as hest they 
could, during the practice of their profession. Too much cannot 
be said by way of insisting that a thorough mastery of such 
scientific principles far outweighs in importance anything else 
that can be done for the student ; and this is so true, that it is 
a decided mistake to neglect it in order to impart to him greater 
skill in such processes as will probably engage his attention the 
first year after he goes to work, as, for instance, to make him a 
skilful surveyor, a finished machinist, or an elegant draughtsman. 
Greater skill can far more easily be acquired after he goes to 
work than can scientific principles, and if this mistake is made 
the consequences will probably pursue him throughout his pro- 
fessional life. 

The two fundamental sciences upon which the scientific 
principles of engineering are especially dependent are mathe- 
matics and physics, and no proper course in engineering can he 
arranged without insisting upon these fundamentals. 

Let us begin with the subject of pure mathematics, and con- 
sider what portions should be studied, how they should be 
studied, or rather how they should be known, and of what 
service they are to the engineer after they have been mastered 5 
bearing in mind that, in accordance with the opinions already 
expressed, the course of study should be laid out with direct 
reference to the needs of the engineer ; and that when it is so 
laid out, it will, by the very fact that it leads to a definite end, 
subserve best the purpose of true education, and hence of 
developing the powers of the mind. Probably the best detinition 
of mathematics is that given by Prof. Benjamin Pierce, who 
defined it as ‘the science of drawing necessary conclusions.” 
This definition, of course, includes formal logic, and hence em- 
braces more than is ordinarily understood by mathematics. We 
may assert, however, that the only function of mathematics is 
to draw necessary conclusions from the assumed data. Mathe- 
matics has nothing whatever to do with the correctness or in- 
correctness of the data. If these are correct, the conclusions 
deduced by mathematics will also he correct ; whereas, if the 
data are false, the conclusions deduced by mathematics will be 
false. 

Thus, if we require the sum o. a certain set of numbers, the 
process of addition will give the correct result, provided the 
numbers added are the right ones; but if the numbers added are 
not the right ones, the result of the addition will not he the one 
desired. Indeed, we might compare pure mathematics to a mill 

it will only produce good meal when the corn furnished to it to 
grind is of good quality ; and if the corn is poor, the meal pro- 


406 


duced will be poor. With the selection of the corn which it is to 
grind, the mill has nothing to do. 

No natural law can be discovered or 
alone: the discovery or proof of natural 
and observation in all cases. 

Just as arithmetic is a means of making calculations of 
certain kinds, so there are other kinds of calculations that 
can only be performed by the use of mathematics higher than 
arithmetic ; some kinds require algebra, some geometry, some 
trigonometry, some descriptive geometry, some analytic geo- 
metry, and some the differential and integral calculus ; while 
uthers yet require higher mathematics. Now, inasmuch as every 
one can easily understand the neces ity of arithmetic for the 
purpose of making the calculations, and drawing the conclusions 
which come within its province ¢ so, it follows that the engineer 
should have a thorough working knowledge of whatever portions 
of pure mathematics he needs, to make the calculations that are 
liable to arise in his work, and also to draw the necessary con- 
clusions which concern the engineering and scientific subjects 
with which he must deat in his profession, This latter is an all- 
important matter ; for, if our prospective engineer is to be fit to 
assume responsibility at some portion of his carecr, before he 
allows himself to use a formula in practice, he ought to know 
just how it is deduced, and what are the assumptions that were 
made in deducing it. 

The rule-of-thumb engineer ignores this matter. and allows 
himself to risk the money, the safety, and the lives of his fellow 
men by making use of constants and mathematical formule found 
in some hand-bouk or elsewhere using these constants and for- 
mule blindly, without knowing how they were deduced, or 
whether they have any reasonable foundation to stand oni oF, 
in other cases, contents himsel with merely guessing at what 
should be the dimensions of the various parts of a structure of 
machine. The natural result of such a course is poor work, and 
often disaster; and the world is rapidly waking up to this fact, 
so that important engineering work is being less and less 
entrusted to these rule-of-thumb engineers. 

Now, | may say that knowledge of at least alt these subjects 
mentioned in my communication—through the differential and 
integral calculus=is necessary for our prospective engineer. 

As to descriptive geometry, that is classed by many, not as 
mathematics, but asa branch of drawing. Tt is the mathematical 
work upon which the making of engineering drawings of all 
sorts is based, and hence | have put it in this hist. 

So general has the conviction become that the engineer needs 
some knowledge of the differential and integral calculus, that it 
is not necessary for me 


to cite cases where he must use it if he is 
to perform his werk intelligently and not by rule-of-thumb. 
Diffcrential equations is a subject which is sometimes classed 
with the differential and integral calculus, and sometimes as 4 
separate subject. Tt is one that should, if possible, be learned 
at least 10 a small extent, though the more that is known about 
it the Detter, 

‘As to the special work to be done in each of these subjects, 
it is ainatter of judgment with the one who lays ont the course, 
and | shall not weary you with these details ; but 1 must explam 
what ought to be the result aimed at, in other words, how the 
student should know fis mathematics. 

1 might express: my idea hy saying that he should acquire the 
ability to use it as a tool, but, when 1 say that, } mean not 
inerely as a tool for making computations, but alsa as a taol for 
drawing necessary conclusions of the kinds that apply to his 
enmncering work 5 and this last is the fcature which is most 
frequently lacking in the mathematical instruction given: to 
empncering students. 

by one method often pursued in teaching: mathematics, the 
st dent is made to grind through a certain round of operations 
over and ever until he has been se drilled in performing then 
mechanically that he can perform a similar problem. By this 
method, he is only taught to use it as a tool for making coin- 
yputahior 

Anether Methad, oflen pursued. is to exercise the student's 
ingentaty in pert ming a variety of (sometimes puzzling) prob: 
Jems which ore of purely abstract interest, and are not planned 
in ae ha Way wet bear upon the class of problems liable to arise 
in engineer work or study. “This course probably tends te 
miahe the @tedent do more thinking, Dut does not direct his 
thinking an the channel mest useful for the prospective engineer, 
“To accomplish the desired abject in the teaching of mathematics. 
115, of caarse, necem@iry that the teacher should be able to grasp 
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proved by mathematics 
Jaw requires experiment 
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the requirements of the engineering courses, and should know 
the special kind of use that the prospective engineer will have for 
his mathematics in later life. 

Another important matter, the accomplishment of which 
concerns the treatment of the subjects of a mathematical nature 
that follow in his course, rather than the treatment of the pure 
mathematics itself (though the mathematical department can 
help in this matter), is that the student should be taught to ais- 
tinguish between the mathematics of the work, and the 
assumptions made at the beginning, or in the course of it, 
respecting the proposition he is dealing with. 

Perhaps I might sum up a part of the foregoing by saying that 
the student should be taught to think, and that the attempt to 
teach him to think should begin as early as possible in his 
course. and be kept up throughout. It is much easier for the 
average student to learn a lesson to recite by rote even if it con- 
tains a lot of formule, than it is to do a little solid thinking 
himself, and yet the more we can make him think the more 
successful in every way will he be. 

Perhaps those of you (if there be any) who teach mathematics 
may think that the standard 1 have set ishigh. 1 admit that it 
is, and also that it requires hard work, good judgment, and the 
qualities of a good and efficient teacher, not only in laying out 
the course, but even more in teaching the class. Nevertheless, 
this standard is the one that is needed, and good judgment, and 
good teaching can al least approach near to it within the time 
that can be atiorded in our engineering courses, even with such 
previous mathematical preparations as can be obtained to-day by 
the students before they enter the engineering schools 3 and as 
fast as it becomes possible to raise the standards of admission, 
the standard 1 have set can be even more fully realised. 

The other fundamental science which 1 have mentioned 18 
physics. itwomay be defined as that department of natural 


science which treats of the laws governing the various manifesta- 
1 


tions of energy (as-gravitation. sound, heat. light, electricity, Ac.) 
Tt deals with the natural law as it applies to just. those classes 
of bodies, and substances with which the engineer does his work. 
Indeed, physics is a very general term, and might be made to 
include a great many subjects that are usually called by some 
more special name. For instance, mechanies someumes 
spoken of as a separate science, and sometimes 3s forming 3 
part of physics, and, moreover, under any definition physics 
inchules a part of mechanics. 
Practically. a course in physics is the suitable preparation for 
a proper understanding of the scientific principles of most of the 
engineering work with which the student will come 1n contact. 
Treating, as it does, of the laws of nature, the more thoronghly 
an engineer knows it, the more successful will he be, and an 
ignorance of these Jaws can only result in failure. 
Mechanics, light, sound, heat, and electricity, are all matters 
that concern the profession of the engineer 50 intimately that he 
cannot afford to neglect & careful study of their first principles. 
It is unnecessary for me to say. therefore. that there is ne portion 
af the work usually treated in the best and most thorough 
courses of general physics but what should be included in the 
course of our prospective enginecr. ; 
‘Then, a certain amount of work in the physical laboratory 1s 
of great importance for the student, for it teaches him how to 
ask questions of nature, and how to get correct answers 5 10 
other words, how to make careful and accurate experiments, and 
this is a matter that intimately concerns the engineer. Tt is true 
that the greater part of his experimental work will have to be 
performed on a considerably larger scale than that usually carried 
on ina physical laboratory but, on the other hand, some of his 
most important and delicate work involves the domg of just such 
experimental work as he is taught to carry on ina X ell-organised 
and well-equipped physical laboratory ¢ and also the performance 
of these physical laboratory experiments is a proper introduction 
to his later course of experiments on the large scale, drilling 
him in accuracy and care while working on small amounts af 
material, ; 
Indeed, T might mention quite a number of experiments 
which are all-important to the engineer, and in repard to which, 
it would be difficult to decide whether they should be called 
physical laboratory or engineering laboratory experiments, SUIee 
they often have to he performed in both. ‘Thus, the ealilnation 
of thermometers is matter that is properly taught in the former, 
and yet the engineer who is to do deheate engineering work 1s 
hable to have to calibrate his thermometers, or at Teast to make 
a careful and accurate comparison with a standard which he or 
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some one else has calibrated. Again, the determination of the 
mechanical equivalent of heat is a matter of vital importance to 
the engineer, but the best and most accurate work thus far upon 
the subject has been done by Prof. Rowland, a physicist, in his 
physical lahoratory. 

a\s a rule, when experiments are to be performed on the large 
scale they get beyond the possibilities of a physical laboratory. 
In this category we may place such experimental work as the 
testing of steam engines and steam boilers, the testing of the 
strength of materials of construction on a practical scale, Kc. ; 
but, in order to carry out these tests with proper accuracy, we 
have generally to perform delicate measurements, as, for instance, 
measurements of temperatures, &c., in the first, and measure- 
ments of very small elongations or shortenings in the second 
case, and consequently have to use the suitable apparatus with 
the necessary degree of accuracy. 

Since we have just been considering mathematics and physics, 
which may be called general sciences, perhaps a few words 
should be said in regard to chemistry. {[ cannot claim for it a 
similar position of fundamental importance in the engineering 
part of an engineering course that belongs to mathematics and 
physics. Nevertheless, a certain amount of chemical knowledge 
is of great importance to all engineers; but when they have 
passed this point, although a farther knowledge would be useful, 
it is not one of the most important things. The chemical com- 
position of fuels, of steels and irons, of cements, of vils, and of 
other materials, is a matter that directly concerns the engineer. 
It is true that he can usually have his chemical analyses made for 
him, and generally would better do so; but he must know 
enough of chemistry to understand the bearing which the chem- 
ical composition of his materials have on their use in engineering 
work. Some knowledge of industrial chemistry is also desirable, 
so that he shall understand the nature of the processes performed 
in manufactories in which chemical processes on a large scale are 
performed, 

The instruction in chemistry should, if possible, be given very 
early in the student’s course. In the case of the Massachusetts 
Institute of Technology, and also, I think, in that of several 
other schools, both tectures and laboratory work in chemistry 
are given in the first year, and when this is done the instruction 
in chemistry fulfils another important function, viz. it introduces 
the student at the very threshold of his course to a species of 
scientific work that obliges him to think, and this, in a direction 
in which, asa rule, he has not heen trained in the preparatory 
schools. Especially is this true of the lahoratory work, for, by 
observing the results of experiments which he himself makes, he 
must learn how to interpret the rephes of nature; and as 
chemistry, unlike mathematics, is an experimental science, it 
trains the thinking powers of the student even more than cdo his 
algebra, geometry, and trigonometry. 


UNIVERSITY AND EDUCATIONAL 
LNOTBI I EEE MOTI 


A PROSPECTUS of the course in practical chemistry at the 
Polytechnic Institute of Brooklyn has been received, and it in- 
dicates that very efficient work is carried on at the lolytechnic. 
The course, which is under the direction of Prof. P. T. Austen, 
appears to be adapted in every way to meet the wants of the day, 
and to train competent analytical and technical chemists. The 
claims of pure chemistry are also recognised, facilities being 
given for post-graduate work in it, as well asin applied chemistry 
and chemical engineering. 


Tre Department of Science and Art has issued the following 
lists of Scholarships and Exhibitions just awarded :— Whitworth 
Scholarships (tenable for three years), £125 a year each: .Arthur 
Ul. Barker (24), engineer; George W. Shearer (21), apprentice 
engineer ; Percy Nicholls (24), engineer ; Harokl 2. Cullen (21), 
engineer. Whitworth Exhibitions (tenable for one year), £50 
a year: Charles M. Goodyear (21), shipwright ; George M. 
Brown (23), draughtsman; Norton Baron (22), engineering 
Student; Harry Jackson (20), engineering student: Edward M. 
Letlufy (22), engine-fitter apprentice; Arthur FE. Ilyne (21), 
fitter apprentice ; Robert McMillan (20), engineer apprentice ; 
John W, Koebuck (23), fitter; George Follows (24), engineer ; 
Arthur J. Baker (19), engine-fitter apprentice ; William D. Ross 
(21), fitter; Wrank 11, Phillips (20), engineer apprentice ; Henry 
YT. Ihildage (20), fitter; William P. Jones (25), marine engineer ; 


John W. Milner ¢20), mechanical engineer ; William Bayliss | tortion af the field could be detected. 
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(20), apprentice fitter; John B. Shaw (21), engineer; Tames 
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Walker (22), engineer; William If. C. Kemp (21), engineer 
apprentice ; Wilham J. Talbot (23), engineer ; Llenry C. Trigg 
(24), draughtsman; Duncan Kk. Mclachlan (24), engineer ; 
George A. Robertson (21), engineering student; Charles II. 
Imrie (22), engineer; William McG. Wallace (20), apprentice 
fitter; William J. Gow (20), apprentice fitter; William Lauder 
(20), draughtsman; Samuel A. Clarke (25), «draughtsman ; 
Edmund 3B, Ball (21), engineer student ; Jabez W. Ashdown 
(20), engineer apprentice. 


THE list of successful candidates for Royal Exhibitions, 
National Scholarships, and Free Studentships (Science) is as 
follows :—National Scholarships for Mechanics: Edmund R. 
Verity (19), student ; George Patchin (17), engineering student ; 
Harry Jackson (20), engineering student ; William Ditchburn, 
jun. (19), teacher. National Scholarships for Chemistry and 
Physics: Thomas 5. Price (19), student; Franz E. Studt (21), 
tailor; Tferbert Bailey (18), student; William Bennett (16), 
student ; John W. Barker (18), laboratory assistant. National 
Scholarships for Biological Subjects: Thomas G. Hill (19), 
student ; Ernest A. Scott (17), student. National Scholarships : 
Charles E. Goodyear (21), shipwright : Edward M. Leflufy (22), 
engine-fitter apprentice: William I}. James (22), student ; 
William YT, Clough (18), student; Herbert Jalliday (22), 
student; William Cameron (1S), laboratory assistant ; Ernest 
Hibbert (15), student: Sidney KM. Lamb (21), engine-fitter 
apprentice: Joseph Lister (19), teacher: William Parker (19), 
student; Ernest T. Harrison (18), laboratory assistant. Royal 
Exhibitions : George E. Clarke (17), student : Edward C. Ilugon 
(16), student ; Thomas G. Procter (19), engine-fitter apprentice ; 
John A. Tomkins (20), scientific instrument maker ; William T. 
Swinger (20), engineer; John W. Roebuck (23), fitter; Robert 
L. Wills (21), shipwright apprentice. Free Studentships : 
William 1D. Ross (21), fitter; Leonard W. Cox (21), student: 
Edgar K. Sutcliffe (20), engineer ; William P. Jones (25), marine 
engineer ; ercy M. llampshire (19), lecture assistant ; William 
J. Talbot (23), engineer. 
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Bulletin de PAcadémte des Sciences de St. Pétersbourg, 5th 
series, t. ii, No. 4, April 1895.—Droceedings, in which we 
notice the discovery, by G. Schneider, in Prof. Novalevsky’s 
laboratory, of lymphatic glands in the earth-worm, Dendrohkena 
rubida (Crimea), and in Pertchzta ; as well as a communi- 
cation by E. Burinsky, on his method of restoring by 
means of photography the writing in old documents which time 
has rendered invisible, A number of good negatives having 
been taken on collodion pellicules, they are superposed, and the 
visibility of the faintest markings is rendered still greater by 
means of a ‘‘ contrast positive” obtained with regulated artificial 
light. Definitive researches into the variations of latitude at 
Pulkova, on the ground of older observations made with the 
great vertical circle, by .A, Evanoff (in French). The pre- 
vious memoirs of the author on the same subject being 
considered as first approximations only, the definitive formule 
are now given, The observations of the years 1863-1875 and 
1842-1849 are treated for that purpose separately. Both series 
lead to formule which agree very well with the formula 
given by Mr. Chandler in the -lstronomitcat Journal, No. 322: 
however, the Pulkova observations of the first-named period seem 
to point to the necessity of slightly reducing the half-amplitude 
of the yearly term in Chandler's formula. Two tong series 
of Pulkova observations thus fully confirm Mr. Chandler’s 
conclusions. On the measurements and calculations of some 
photographic charts of the stars, by I. Renz (in German). A 
catalogue of all stars, down to the magnitude 11°0, which were 
occultated by the moon during the last eclipse, was given in 
the ststronomrische Nachrichten. Vt appeared, however, that 
occultations of stars down to the twelfth magnitude could be 
observed at several observatories. Accordingly, the correspond- 
ing region of the sky was photographed by Prof. Donner with 
such an exposure (25 minutes) as to obtain the stars of twelfth 
magnitude as well, and IK. Kenz measured their positions with 
the Pulkova Repsold apparatus. The Potsdam photographs of 
the same region, made in 1891, were also re-measured, while the 
right ascensions of thirty-five fundamental stars were accurately 
determined at Pulkova with the meridian circle. The agreement 
between the different plates is quite satisfactory ; and no dis- 
llowever, there are 
certain small systematic errors which cannot yet be well 
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explained. Thus, the right ascensions on plate i. are on the 
average by o-o47s. greater than the values deduced from plate 
ii. —The Arachnides collected by G. Potanin in Mongoha in 
1876-1879, by I. Simon (in Latin) Part i, Arane and 
Opiliones 3 forty-one species are mentioned and described, 
nineteen being new species.—Do the spurs of the Carpathians 
penetrate into European Russia? by General 4A. Tillo (in 
Russian). The question is answered in the negative. Supan 
and Lehman, in Kirchhoff s ‘* Landerkunde von [Europa,” trace 
the limits of the Carpathians outside the boundaries of Russia: 
so also the Russian geologists, Barbot-de-Marny and Karpinskty, 
did not see continuations of these mountains either in Poland or 
in Russia. The new hypsometrical map, now compiled by the 
author on a larger scale (27 miles to the inch), confirms this view. 
—New or little known Ixodide in the museum of the St. 
Petersburg Academy, by A. Birula (in Latin). Eight new 
species are described and figured on two plates. 

Memoirs (Trudy) of the Kharkojf Soctety of Naturalists, vol, 
XxVil., 1892-93. —Obiwary of 1. Th. Levakovsky, by A. Guroff, 
with a portrait.— Researches into the crystals of kermesite and 
uranotil, by P. DP. Piatnitzky.—The Algua: of the bays and 
peat-bogs of the Dnieper. in the government of Poltava, “by M. 
Alexenko. This flora is poor. the Céafophora, Confervw. 
Enteromorpha, and Clotrix prevail, while Desmidiacee and 
Protococcoidex are very rare; 371 species are mentioned.— 
The flora of the Central Caucasus, by I, Akinfieff, part i. 
(see Notes, vol. lil. p. 304).—On the part played by hydro- 
carbons in the inter-molecular respiration of higher plants, by 
W. Palladin. It had been shown by Diakonoff (fer. di deut. 
éot. Ges., 1866) that certain fungi give up carhonic dioxide 


during their inter-molecular breathing. only when the surrounding | 


feeding medium contains a substance capable of fermenting. It 
was desirable to verify whether the same is true with higher 
plants, but the difficulty was in the fact that the cellular sap 
always contains glucose, which itself is capable of fermenting. 


By a series of experiments on etiolated Jeaves, the author . 
y ‘ | x  (Rraxelles).—Astriphysical Journal, 


now confirms Diakonotts conclusions for higher plants as 
well.—Short preliminary notes in the Addenda. Vol. xxviii, 
1893-1S894.—Ceological description of Kharkoff town, with 
map and profiles, hy 1’. Poustovitov.—On the part played 
by the secondary parallel chains in the grouping of forests and 
steppes in West Caucasus, by .\. Krasnoff, An answer to G, 
Akinfieffs criticisms.—Materials for the Alge flora of the 
gevernment of Kharkotf, by M. Alexenko: 407 species are 
described. —Preliminary report on a geological excursion in the 
government of Kherson, by I. Piatnitzky.—Biological observa- 
lions, by W. Taliev. .\ series of various observations of facts 
relative to the life of plants, which have hitherto attracted but 
little or no attention, chictly relative to fertilisation, colouration, 
movements of plants, and heliotropism in connection with the 
affluence of sap. —©n the flora of the basin of the Chakva, by 
aA. Krasnoff, being a preliminary report of a botanic excursion 
into the province of Batum, containing an excellent general 
description of the vegetation, poor in species, but attaining a 
luxurious development of the individuals. —On the lichens of the 
neighhourhoads of Kharkov, by W. Tschernoy ; fifty-five species 
are described.—Chemical studies on the punlarnh Myrttica 
[ragrans, by WW. Valladin, being a note on a special substance 
which is found in several seeds, but neither in the leaves or in 
the twigs, and which is now studied in Prof. Schultze’s laboratory 
at Zurich. Preliminary repert on botanical researches in the 
Verkhnednieprovsk district of Ekaterinoslay, by I. Akinneff; 
twenty-six species, new for South Russia, have been discovered. 


SOCIETIES AND ACADEMIES. 
Vskty. 

Academy of Sciences, .\ugust 12.—M. Marcy in the 
cher. | Observations of planets made at Marseilles Observatory, 
by AT. Coygia. The observations were made with the 0°26 m. 
equatorial, and for the planets BZ and CA (Charlais).—On 
algebriical surfa igs whic i admita continuous group of birational 
transformations, by M, Paul Vainleve. —Oin a special microscope 
for the Eiger ation of opaque bodies, by M. Ch. Fremont. The 
novelty in the microscope described, consists essentially in the 
methex] used for obtaining vertical illumination of the object, 
a with hgh powers. A coneave mirror is arranged 
obliquely ge yde the microscope tube to reflect downwards a 
The light 
rays to parallelism 


beam of light entering ata side aperture in the tbe. 
passes through a oprisnt which reduces the 
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with the axis of the microscope and then through the tenses of 
the objective to the object. The concave mirror and the prism 
are pierced centrally by a conical tube along which travel the 
rays of light from the object, the image being formed and mag- 
nified by “the eye-piece in the usual way. M. Marey remarked 
on the great use the new modification would have in the chrono- 
photographic study of the movement of micrascopic beings. —On 
some melting and bviling points, by M. 1. Le Chatelier. From 
the experiments made, it is probable that the melung point of 
gold determined by M. Violle to be 1045" . is a litle low. The 
error is certainly not more than 20°, and the results so far 
obtained would not justify the alteration of the pyrometer scales 
in actual useo—On certain potassium derivatives of quinone and 
hydrequinone. by M. Ch. Astre. A number of potassium deri- 
vatives are described, concerning which it is stated: the action 
of metals on quinone, together with the existence of oxy- 
potassium compounds yielded by quinone and hydroquinone (to 
he described in a coming paper) confirm the diketonic nature of 
quinone. The formation of these compounds and the passage of 
some of them from the hydroquinone to the quinone series, allt w 
a formula to be given to nes clearly expressing its diketonic 
character and accounting for its numerous reactions. —A theorem 
concerning the separation of the roots of numerical equations of 
every degree, by M. Teguor.—A white rainbow, by M. E. Kern, 
A lunar rainbow observed at 10 p.m. August 5. 
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SIR SAMUEL BAKER AND NORTHERN 
AFRICA. 

Str Samuel Baker: a Memotr. 
and A. Silva White.  8vo. 
illustrations and nine maps. 
Co., 1895.) 

North Africa. 


By T. Douglas Murray 
Pp. xii. 447, with six 
(.ondon : Macmillan and 


Stanford’s Compendium of Geography 
and Travel, (New series), Africa, Vol.i. By A. H, 
Keane. Svo. Pp. xvi. 639, with seventy-seven illus- 
trations and nine maps. (London: E. Stanford, 1895.) 

SUMMARY of our present knowledge of Northern 

Africa, and a memoir of the late Sir Samuel Laker, 

may be appropriately considered together, for Baker's 

main title to fame rests on the work he did in that 

region: and had his experience been properly utilised, 

the most interesting part of it might not have been lost 
to civilisation and closed to scientific inquiry. 

Samuel White Baker came of an old Levonshire 
family, members of which have done good work for their 
country since the time when Sir John Baker served 
Henry VIII. as Attorney-General, Chancellor of the 
Exchequer, and Speaker of the House of Commons. 
Baker was born in London on June 8, 1821, and spent 
most of his early life at Enfield. He was destined for 
a commercial career, and in 1842 placed in his father’s 
office in Fenchurch Street. tut the work was utterly 
uncongemal to him. His marriage kept him = quict 
for a time, but not for long; for next year he gave 
up business and went to Mauritius, where the family had 
estates. In 1846 he went for a shooting expedition to 
Ceylon, and was so impressed by the possibilities of the 
island, which then had a very bad reputation, that he 
resolved to found a colony in it. In 1848 he led a party 
of settlers to Newera Eliya, where tooo acres of land had 
been bought from the Government. 
and a settlement made. Baker remained there till 1855, 
and during his stay did a good deal of big-game shooting. 


In 1856 his wife died, and as he had previously lost three | 


of his children, he became very depressed, and actually 
resolved to enter the Church. This scheme came to 
nothing, and Baker accepted instead the post of manager 
of the Dobruscha Railway, the construction of which had 
been just begun. This kept him busy in 1859 and 1860, 
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achievement of the expedition; but it was only the 
accident of the condition of the weather, that robbed 
them of the discovery of the snow-clad peaks of Ruwen- 
zori, They had reached a point whence, in clear weather, 
the mountain ought to have been as visible ‘tas St. 
Paul’s dome from Westminster Bridge,” as Stanley said. 
Yhey returned to Europe in 1865, and in 1869 went back 
to the Soudan on an expedition to suppress the slave 
trade. Laker had all a Devonshire Quakers horror of 
this trade, The view that slavery was a kind of secondary 
larval structure, necessary in a certain stage of national 
progress, and later on to be absorbed or thrown off, was 
not then recognised. Baker simply regarded it as an 
unholy thing, which was to be crushed by any means 
or at any cost. lHfe accordingly went for it with the 
pluck of a bull-doy, and just about as much Judgment. 
He was given a commission to go to the Soudan to break 
np the gangs of slave raiders. He had an independent 
command, but could do little of permanent value with- 
out the assistance of his colleague, the Governor of 


. Khartum:; but this worthy official, as well as Bakers 


native assistants and the supreme authorities in Cairo, 
all believed in the slave trade in theory, and carried it 
out in practice. Ismail Pasha alone seems to have been 
sincere, and not to have endeavoured to thwart the efforts 
he was ostensibly supporting. Thanks, however, to 


_ Baker's indomitable pluck and energy, and his tact with 


This was cleared, | 


and raised in him the keen interest he afterwards felt in . 


the Eastern question. It was in the next year, when 
Iiaker was forty years of age, that he resolved on an 
expedition into Africa to try to meet Speke (whose sister 
had married Baker's father) and Grant, and carry out 
some explorations to supplement theirs. Jn order to gain 
experience of the people and to learn the languages 
required, he made a preliminary excursion up the Atbara 
to some of the Abyssiniin sources of the Nile. le left 
Khartum on his main expedition on December 18, 1862, 
reaching Gondokoro in the following February. Here 
he met Speke and Grant, who returned northward in 
Baker's boats, while he and his heroic wife continued 
their journey southward along the Nile valley, and 
through Unyoro till they reached the Albert Nyanza at 
Bakovia. The discovery of this lake was the greatest 


SO. 1345, VOL. 52] 


the men, this Quixotic expedition was carried through 
with a certain measure of success. Its commander alone 
benefited much by it. for he secured a great reputation 
as a leader of men, and learnt better to understand both 
the Soudan and the slave trade. He returned to Europe 
¥n 1873, recognising the futility of trying to effect a social 
revolution over several millions of square miles by shoot- 
ing a few score of the agents in a trade, of which the 
principals lived unpunished in Cairo and Khartum. He 
realised that the only useful course was to improve the 
industrial conditions, so as to render slavery unnecessary. 
Had Baker been sent back to the Soudan, and allowed 
to work on these lines, the subsequent revolt might have 
been avoided. But the task was entrusted to other 
hands, and unfortunately Gordon’s peculiar genius was 
tess successful with Mohammedan fanatics than it had 
been with the stolid Chinese. 

After Baker’s return he settled at Sandford Orteigh in 
Devonshire, where he lived till his death, except that 
every winter he made expeditions to some warmer chime. 
He was always ready, like a knight-errant of old, to rush 
forth to relieve the inhabitants of some village on the 
Brahmapootra from the tigers that preyed upon them. 
He was fond of sport ta the last ; even after he had be- 
come too unsteady to be a match for anything worse than 
the worn-out old tigers who have had to turn “ man- 
caters.” 

Yhe story of Baker’s life is pleasantly told, and even 
in less competent hands could not have failed to be inter- 
esting. The editors have wisely left Baker to relate most 
of it by quoting copious extracts from his  fetters. 
Explanatory chapters help the reader to understand the 
condition of African geography at the time of his journeys, 
and to appreciate the relative importance of his work. 
‘These chapters seem to be judicious and well informed. 
Our main regret is that we do not hear enough of Baker as 
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a sportsman and a naturalist. One chapter is devoted to 
this. but we doubt if it does full credit to Baker's work in 
this neld. His valuable contributions to natural lustory 
are barely referred to ; his important services to gunnery 
and his improvements in cartridyes are not mentionec. We 
should have been vlad to have seen more space devoted 


to this, at the cost of condensation of the political writings, | 


some of which are hardly likely to add to his reputation. 
For when we remember the conditions under which he 
shot, the clumsy old muzzle-loaders and the badly-mixed 
powders he used, and the accuracy and fulness of his 
observations upon the habits of animals, we cannot but 
reckon Baker as the greatest of English sportsmen. 
While Baker's memoir gives an account of the political 
conditions of the Soudan from 1860 onward, Prof. Keane's 
admirable summary of the present knowledge of North 
African yeoyuraphy completes the sketch in other depart- 
ments. He divides North .\frica into six divisions, viz. 
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the Atlas including Morocca, Algiers and Tunis, the | 


Sahara, the Soudan and the Niger Basin, Egypt and 
Nubia. and Italian North-East Africa including \byssinia 
and Somaliland. Each of these districts is described 
separately, an account being given of its general physical 
geography, of its history, as fir as this is known, of its 
ethnography, and natural histary. The ethnographical 
sketches are especially well done, while the political his- 
tories are the most detailed. he natural history is the 
least satisfactory part of the book. 
mostly quoted second-hand, or is taken only from geo- 
eraphical instead of fram peological papers. Some of 
the botani al records are certainly quite untrustworthy, as 
when on p. 533 Cusuarina is reported on the banks of 
the Webi Shebeyli, whereas it occurs only on the ends of 
The nine maps 
arc admirably clear, while full of information. he volume 


The geology ts 


the promontories on the castern coasts. 


is in every Way a great improvement on the preceding 
The immense increase in the material to be 
summarised, has made the task a difficult one. This 
enormous growth of knowledpe applies, however, to five 
It is only in one that 
progress bas been stopped, and of which the new edition 
nothing fresh report, except paper delim- 
tations in urape and reaction in Africa. AU Junker’s 
collections, the preatest ever made in the equatorial 


editions, 


out of the six districts described. 


has to 


provinces of Egypt, were lost by the closing of the | 


Soudan. Tt ts to be hoped. however, that European 
officials will not much longer prohibit our representatives 
inthe treld trom teking action, and again opening to 
progress the lands where Gordon's death and Baker's 
Tte-work “added their names ta the roll of our national 
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TI oJ rerun, A Northern: Seasonal, Published in 
the Leannverket of hdinburgh by Patrick Geddes and 
Cote ‘ London: Fisher Unwin, 1595. 

| Pooneteftes that a resiewer is called upon to write 
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annual pertodical emanating from the biological school 
of st. Andrews University. Mr. J. Arthur Thomson 
assists with the proem and the concluding article (* The 
Scots Renascence”), and other significant work in the 
volume is from the pen of Prof. Patrick Geddes. It 
may be assumed that a large section of the public will 
accept this volume as being representative of the younger 
generation of biological workers, and as indicating the 
wsthetic tendencies of a scientific training. What in- 
Justice may be done thereby a glance at the initial 
Almanac will show. Jn this page of * Scots Renascence? 
design the beautiful markings on the carapace of a crab 
and the exquisite convolutions of a rans horn are alike 
replaced by unmeaning and clumsy spirals, the delicate 
outlines of a buttertly body by a gross shape like a soda- 
water botde ; its wings are indicated by three sausaye- 
shaped excrescences on cither side, und the vegetable 
forms In the decorative border are deprived of all variety 
and sinuosity in favour ef a system of cast-iron semi 
circular curves. Now, as a matter of fact, provided there 
is no excess of diagram, his training should render 
the genuine biologist more acutely sens tive to these ugly 
and unmeaning distortions than the ay crage edueated 
man. Neither does a biological training blind the eve to 
the quite fortuitous arrangement of the black masses in 
Mr. Dunean’s studies m the art of Mr. Beardsley. te the 
clumsy line of Mr. Mackie’s of Mr, Walter 
Crane, or to the amateurish quality of Mo. 3 irn-Murdach, 
And when Mr. Riccardo Stephens hone» Herrick on his 
intention rather than his execution, © «© Vi Laubach, 
rejoicing “with tabret and advent of 
spring, bleats 


reminiscer 


string“ 4) the 


Now hillock and highway 
Are budding and glad, 

Thro? dingle and byw.cy 
Go lassie and lad.” 


it must not be supposed that the frequenters of the 
biological laboratory, outside the circle immediately 
about Prof. Patrick Geddes, are more profoundly stirred 
than they are when Mr. Kipling, full of knowledye and 
power, sings of the wind and the sea and the heart of the 
natural man. 

But enough has been said of the artistic merits of this 
volume. Regarded as anything more than the tirst 
efforts of amateurs in art and hterature and it makes 
that claim- it is bad from cover ta cover; and even the 
covers are bat No mitigated condemnation will meet 
the circumstances of Imagine the New 
English Art Club propounding a Scientitic Renaseenee 
in its Teisure meaments! Of greater conecrn to the 
readers of Narukt than the fact that a successful pros 
fessor may be an indifferent art editor, is the attempt on 
the part of two biologists real responsible Iiolagists 
writing for the ansetrentiic public, to represent Biology 
as having turned upan its own philosaphical implications. 


Ge eae, 


Vir. Thomson, for instance, tells his readers that ‘the 
conception of the Struggle for Existence as Nature's sole 
method of progress? “was ta be sure a Ihel projected 
upon nature, but it had eneugh tradi im it ta be amis: 
Anevous fora while. So zoologists honour their preates? 
“Saences he says, has perceived “how talse ta natural 
fact the theary was. & Pt has shown how primordial, 
how organteally imperative the social virtues are; how 
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love, not egoism, is the motive which the final history of | sundry to “light the Beltane fires ° 


every species justifies.” .And so on to some beautiful 
socialistic sentiment and anticipations of “the domin- 
ance of a common civic ideal, which to naturalists is 
known as a Symbtosis.” And Prof. Geddes writes 
tumultuously in the same vem—a kind of pulpit science 
—inany hopeful things of “ Renascence,” and the * Elixir 
Gisleien 
Now there is absolutely no justification for these sweep- 
Ing assertions, this frantic hopefulness, this attempt to 
belittle the giants of the Natural Selection period of bio- 
logical history. There is nothing in Symbiosis or in 
any other group of phenomena to warrant the state- 
ment that the representation of all life as a Struggle 
for :xistence is a libel on Nature. Because some 
species have abandoned fighting in open order, each 
family for itself, as some of the larger carnivora do, 
for a fight in masses after the fashion of the ants, 
because the funyus fighting its brother fungus has armed 
itself with an auxiliary alya. because man instead of killing 
his cattle at sight preserves them against his canvenicnee, 
and tights with advertisements and legal process instead 
of with flint instruments, is life therefore any the less a 
hattle-field 7 Has anything arisen to show that the seed 
of the untit need not perish, that a species may wheel into 
line with new conditions without the generous assistance 
of Death, that where the life and breeding of every indi- 
\idual in a species is about equally secure, a degenerative 
process must not inevitably supervenc ? 
fact Natural Selection grips us more grimly than it ever 
did, because the doubts thrown upon the inheritance of 
acquircd characteristics have deprived us of our trust in 
education as a means of redemption for decadent families. 
In our hearts we all wish that the case was not so, we all 
hate Death and his handiwork ; but the business of science 
Is not to keep up the courage of men, but to tell the truth. 
And biological science in the study still faces this 
dilemma, that the individual in a non-combatant species, 
if such a thing as a non-combatant species cver exist, 
aspecics, that is to say, perfectly adapted to static con- 
ditions, is, by virtue of its perfect reactions,a mechanism, 
and that in a species not ina state of equilibrium, a species 
undergoiny modification, a certain painful stress must 
weigh upon all its imperfectly adapted individuals, and 
death be busy among the most imperfect. .\nd where your 
anunal ts social, the stress is still upon the group of imper- 
feet individuals constituting the imperfect herd or anthil, 
or what not they merely suffer by wholesale instead of by 
retail. In brief, a static species is mechanical, an evolving 
species sutfcring no line of escape from that cvzpasse has 
as yet presented itself. The names of the sculptor who 
caryes out the new forms of life are, and so far as human 
science goes at present they must ever be, Pain and Death, 
And the phenomena of degeneration rob one of any 
confidence that the new forms will be in any case or in 
a majority of cases “higher” (by any standard except 
present adaptation to circumstances) than the old. 
Messrs. Geddes and Thomson have advanced nothing 
to weaken these convictions, and their attitude is alto- 
gether amazingly unscientific. Mr. Thomson talks of 
the Gospel of the Resurrection and “that charming girl 
Proserpina,” and Baldur the Beautiful and Dornréschen, 
and hammers away at the great god Pan, inviting all and 
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Asa matter of | 
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ALI 
‘apparently with the 
dry truths of science—* and keep the Floralia,” while Prof. 
Geddes relies chictly on Proserpine and the Alchemy of 
Life for his literary effects. Intercalated among these 
writings are amateurish short storics about spring, “ de- 
scriptive articles ” of the High School Essay type, poctry 
and illustrations such as we have already dealt with. In 
this manner is the banner of the “Scots Kcenascence,” 
and “ Bio-optimism” unfurled by these industrious in- 
vestigators in biology. Jt will not appeal to science 
students, but to that large and important class of the 
community which trims its convictions to its amiable 
sentiments, it may appear as a very desirable mitigation 
of the rigour of, what Mr. Buchanan has very aptly 
called, the Calvinism of science. H. G. WELLS. 


THE GLYPTODONT ORIGIN OF MAMMALS. 
Studies tn the Evolution of Animals. By E. Bonavia. 

M.D. (London: Constable, 1895.) 

{* his preface the author writes that: * Having com- 

pleted the ‘Flora of the Assyrian Monuments and 
its Outcomes,’ I was looking about for something to take 
up next as a subject of study. In the furriers’ windows I 
was attracted by the leopard and tiger skins, which by 
deyrees became objects of interesting study and specula- 
tion.” Jn the true interests of zoolozy, it is to be 
deplored that his attention was not attracted by some 
other subject. 

The key-note to the startling theory propounded in 
this volume is to be found in a sentence on page 131, 
where it is stated that: * The Glyptodonts, or other 
armoured animals of a similar nature, were the originals 
from which all existing mammals, including marsupials, 
descended.” 

This astounding statement is largely based on the 
behef that the rosettes on the skins of the jaguar and 
leopard are the remnants of the rosette-sculpture on the 
bony carapace of the glyptodonts, the author stating 
‘p. 124) that these markings “are zvhertfed from ancestral 
plate-impressions of some extinct glyptodontoid form, 
and have xot been evolved by a process of natural 
selection.” 

llow the author can conceive that the /e//duw are de- 
scended from any glyptodont-like form by which it may 
be presumed an edentate is meant; will pass the com- 
prehension of any anatomical zoologist ; but all will 
endorse his remark |p. 163 that ‘one would indeed 
require to have lived a pood hit of time to witness a 
Glyptodon changing into a Jaguar.’ This, however, is 
by no means all. Later on the author finds evidence of 


alyptodont affinities in the bosses on the skin of 
Rhinoceroses, and remarks p. 217 that “the giant 


armadillo has its hind feet ungulate, its hoofs are almost 
exactly hke those of the Malayan ‘Vapir: and in some 
rhinoceroses the incisor teeth are wholly wanting, and 
that part of the jaw is contracted, not unlike that of the 
Glyptodon.” If this means anything, it means that 
rhinoceroses are ecvolved from a veritable edentate 
glyptodont ; and it is thus a pity the author did not 
enlighten us how the full dentition and claws of a jaguar 
were also to be derived from such a type. 

It would be mere waste of space to state how mar- 


cee 
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suptals enter the scheme, but it may be mentioned that | He uses it to disprove the hypothesis that the Ice Age 


the loss of the primeval carapace of ordinary mammals 
~atnbuted p. 209 to a deficiency of carbonate of lime 
n the water and plants on which they subsisted. It will 
also be a surprise to zoologists to learn p. 142, that the 
coloration of the Indian black-buck is due to its having 
lost its armour on the ventral sooner than on the dorsal 
surface. And equal wonderment will be experienced 
when they read p. 300) that dolphins are near relatives 


of Plesiosaurs, and that the author doubts whether 
“there are any good reasons for supposing that 


Ichthyosaurs were xe/ mammals”! 

In another chapter the author is led, from the study of 
monstrosities, to the conclusion that horses are more 
nearly alhed to the .\rtiodactyla than they are to either 
rhinocerases or tapirs ! 

Many more similar instances might be quoted, but it 
will suffice to say that if the author be right, all zoologists 
are hopelessly in the wrong in their views on mammalian 
affinity. 

Among the redeeming features in the book will be 
found many interesting observations on the coloration 
of cats and horses, and the author appears to have made 
out a fairly good ease for the derivation of the striping 
of the uger from the spots of a leopard-like type. Many 
of the figures of animals, especially the skins of leopards, 
are admirable examples 
well worth reproduction in other works. 

R. LyorkK KER. 


OUR BOOK SHELF. 
Dell Era Glactale. By Luigi de Marehi, 
di Meteorologia nella R. Universita 
Fratelli Fusi, 


te Cause 
Libern Docente 
diiara. Bravia: 
THIs work does not fulfil the expectations raised by 
ts ttle It is a prize essay of 220 large octava 
pages. divided into three sections. Vhe first eats of 
the climatic conditions of a glacial invasion, and here 
the author agrees with a number of German writers 
whom he quotes, in considering that a glacial ae is 
due to a lowering of mean animal temperature and ¢ 
diminution of the annual range, accompanied by an 
increased rainfall in summer. he next section treats 
of the temperature of the ur. We find a large collection 
of empine formula, taken for the most part from German 
authors, some of which are based on assumphons which 
appear ta be far from satisfiu tory, and which Certainly 
annat be veritied in the exhaustive way which one would 
wish before applying them to find the temperature in the 
Glagal Age. Among these there is one more important 
than the others, in which 4 the mean annual temperature 
atoany yaven locality, is cxpressed in terms of no less 
than f/le physical quantities, such as the supposed 
temperature of an ideal sky! the absolute radiating power 
of this sky, the transmissive powers of the atmosphere 
for rad ativan from carth and Waller, and for sun-heat and 
mt, botnet least important, “a term of correction which 


txpresees the ettect of the physteal and micteorological 
come more the localty, and this term may, accerdin,: 
tothe #ethor, ovcilate between  G C, and +6 ©, 
The third tion entitled “The Canse of a Glacial 
eG centam the authors deductions from this formula, 
Swot Petre ' Tp é ef py, He COMM Wi Moarllet 
tr 7 Ir ) f ef rfc i wlicd che cediat 
yy r ih ey ' an bore ar) f. Whe cele al 
’ fie f teviie 41 take oe eyual term yt yO. fer 
rr {t t the yeeter 
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was due to a change in the obliquity, but he cannot 
apply it to discuss Croll’s theory, because it only takes 
account of the /efi/ annual heat received. Hence he 
refers 10 previous writers for his criticism on Croll. 
Similarly the geographical hypothesis is dismissed as 
insufficient, so that the way is cleared for the authors 
own hypothesis, viz. that the Ice \ge was caused by a 
general lowering of temperature which arose from a 
diminution of the atmospheric transparency, which can 
only be explained p. 183) as the effect of a yeneral 


. diffusion into the atmosphere, over the whole surface of 


of photography, and would be 


the earth, of a gas, vapour, or dust which abserbs, or 
reflects towards space, a part of the heat which comes 
from the sun. “But since the glacial epach also pre- 
supposes an extraordinary rainfall, among the many 
hypotheses which may be framed, one spontaneously 
presents itself, viz. that a great mass of aqueous vapour 
was launched against and diffused into the atmosphere.” 
Owing to the lowering of temperature due to want of 
transparency, the vapour would fall as snow, and this 
precipitation would go on unul the mass of vapour 
injected into the atmosphere is entirely or in great part 
chminated. 

The author quotes an IJtalian writer, who suggests 
that the action of velcanos in the age preecding the Ice 
Ages afferds a possible explanation of the supposed) 
launching of these vast masses of aqueous vapour into 
the atmosphere. 


Lettfaden fiir histologische Untersuchungen, By Bernhard 
Rawiz. Second edition, (Jena: Gustav Fischer, 
1895. 

HisTOLoGicaL methods have become so perfected, 

Microscopic appliances so modified, and staining reagents 

so numerous, that it 1s necessary to have good reference 

books for use in laboratories. .Mthough there are it 
number of such works, amongst which we may menuiion 

Lee’s “ Vade Mecum,” Sims Woodhead’s “ Manual” and 

Fletcher's edition of Von WKahiden’s “Practical Patho- 

logical Tlistology,” the appearance of a new edition of 
Kawitz's compendium will be welcomed by all who were 
familiar with the first edition, which was published six 
years ago. It resembles Von Kahlden’s book in arrange- 
ment, but while this latter has been compiled specially 
for pathological investigations, Rawitz’s ‘ Leitfaden* 
is essentially intended for the biologist and physiologist. 
and forms a suitable supplement to its morbid counter- 
part. When reviewing Dr. Fletcher's translation of Von 
Kahlden’s book, some time back, we regretted the onnssion 

of various matters relating to section-cutting, embedding 
and staining, an omission which is excusable on the 
ground that in a work on practical pathological histology 
a sound knowledge of these subjects might be taken for 
granted. Rawitz gives excellent descriptions of all our 
recognised modern methods, and a careful account: of 
paratin embedding and paraffin cutting, which will 
prove useful to all who wish to become familiar with what 
is undoubtedly the best method for gencral histological 
purposes. Ils directions for working with celloidin are 
equally good, and since this method 15 somewhat neglected 
in this country the bepvinner will ind a number of hints 
which Dr. Fletcher might well have included in dius trans- 
lation, The completencss with which the vartous methods 
of haation, hardening, and staining have been cnumerited 
is admirable, and we gain the firm conviction that the 
author has only meluded what is sound, and in careful 
hands certam to pive pood and trustworthy results. 
Chapter at part 1) contains seme useful information on 
the art of drawing and “reconstructing ” microscopical 
objects, “The © Leitfaden ( may be recommended with- 
out hesiGution to the histologist as a book of reference for 
use in the laboratory : twill save time, and scldom cattse 
disappointment. Ale Os | No 
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[JET IIEIRS TEC) 1GUR IRMONTAONE: 


(7he Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents.  Netther can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts tntended for this or any other part of NATURE. 
No notice ts taken of anonymous communications.) 


The University of London. 


I AM anxious to make it clear that what Sir John Lubbock 
has sprung upon us is a radical change in the procedure of Con- 
vocation. 

The object can only be, it appears to me, to obtain a reversal 
of its policy. Asa political expedient it is, therefore, very similar 
io the action of those politicians who for analogous reasons 
would change the constitution of the Llouse af Lorils. 

Sir John now defines what he calls his ‘* suggestion” in the fol- 
lowing words :—‘* That in voting on the new Charter, members 
-of Convocation should do so ‘as at a senatorial election,’ 7.e. 
by voting papers.” I call this a radical change in the procedure 
f Convocation. 

I put aside the not immaterial point that as a Statutory Com- 
mission is a delegation from Parliament, the result of its labours 
will not be embodied in a Charter, but will be virtually in effect 
an Act of Parliament when approved by that hody. 

Sir John has made the following statements about his ‘* sug- 
gestion ? :— 

(1) ** I am not asking that any privilege which they do not at 
present possess should be conferred upon my constituents, hut 
only supporting what is now their éega/ right . . . This right 
I know they highly value” (NATURE, July 15, p. 269). 

(2) ‘*It is the daw at present” (NATURE, August &, p. 340). 

The words which I have put in italics are definite and explicit, 
and are, of course, in flat opposition to my repeated statement 
that Sir John’s suggestion amounts to a fundamental and, indeed, 
revolutionary change of procedure. This change consists in 
extending the mode of voting in a senatorial election to other 
matters, Now the mode of voting at a senatorial election is 
prescribed by the 21st clause of the Charter, which is printed in 
NATURE for July 25, p. 296. It embraces two very important 
points. First, the right of absent members to vote at all is not 
absolute but only fermisseze. The words are: ‘* Power to the 
Convocation, 7 ¢# shall think fit, to enable absent members of 
the Convocation to vote on such nominations .. . by voting 
papers.” Secondly, this permissive right is strictly limited by 
the words ‘* 6a? not so to vote on any other matter.” 

It is upon this vital discrepancy hetween Sir John’s statements 
quoted above and the provisions of the Charter that I think it is 
imperative that he should give some explanation. This demand 
on my part he is pleased to call an ‘‘attack.” Well, however 
that may be, he at least owes it to himself to meet it. 

I trust, however, that I have now made it clear, and even to 
Sir John, that his ‘* suggestion ” is not the law, but that, further, 
it involves the abrogation of a portion of the Charter. I think 
as a member of Convocation that in making such a proposal 
without consulting that body he has exceeded his functions as 
our Parliamentary representative. At any rate it must, T think, 
te admitted that he is making short work of the ‘ right” which 
his ** constituents highly value.” (NATURE, August 8, p. 340.) 

Tam unwilling to prolong a painful discussion, But as Sir 
John is pledged to bring forward his ‘‘suggestion” in Parliament, 
which of course can incorporate it in the Bill, if it thinks proper, 
it seems to me of extreme importance to dissipate his contention 
that it is already the ‘ law.” W. T. THiserron-Dyer. 

Kew, August 23. 


The Nomenclature of Colours. 


THE interesting article of Mr. J. 11. Pillsbury, published in 
your last number, recalls to me a passage in my autobiography, 
which, though it is already in print, will not be issued until after 
my death. As bearing on the question Mr. Pillsbury raises, 
this passage may, perhaps with advantage, be published in 
advance. The plan suggested aims at no such scientific nicety 
of discrimination or naming as that he proposes, but is one 
which is applicable with the means at present in use. It is, 
as will be perceived, based on the old theory respecting the 
primary colours; but whatever qualification has to be made in this, 
need not affect the method described. The passage is as 
follows :— 

“‘T mention it here chiefly for the purpose of introducing an 
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| east, east-north-east, east by north, east. 
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accompanying thought respecting the nomenclature of colours. 
The carrying on of such a scheme woul be facilitated by some 
mode of specifying varieties of tints with definiteness; and my 
notion was that this might be dene by naming thent in a manner 
analogous to that in which the points of the compass are named. 
The subdivisions coming in regular order when ‘boxing the 
compass,’ as it is called, run thus :—North, north by east, 
north-north-east, north-east by north, north-east ; north-east by 
Applying this method 
to colours, there would result a series standing thus :—Red, red 
by blue, red-red-blue, red-blue by red, red-blme (purple) ; red- 
blue by blue, blue-red-blue, blue by red, blue. And in like 
manner would be distinguished the intermediate colours between 
blue and yellow and those between yellow and red. Twenty- 
four gradations of colour in the whole circle would thus have 
Hames ; as is shown by a diagram | have preserved. Where 
greater nicety was desirable, the sailor’s method of specifying a 
half-point might be utilised—as red-red-blue, half-blue ; signify- 
ing the intermediate tint between red-red-blue and blue-red by 
red, Of course these names would be names of pure colours 
only—the primaries and their mixtures with one another; but 
the method might be expanded hy the use of numbers to each : 
1, 2, 3, signifying proportions of added neutral tint subduing 
the cnlour, so as to produce gradations of impurity. 

** Some such nomenclature would, I think, be of much service. 
At present, by shopmen and ladies, the names of colours are 
used in a chaotic manner—violet, for instance, being spoken of 
by them as purple, and other names being grossly misapplied. 
«As matters stand there is really no mode of making known in 
words, with anything lke exactness, a colour reqnired ; and 
hence many impediments to transactions and many errors, In 
general life, too, people labour under an inability to convey true 
colour-conceptions of things they are describing. The system 
indicated would enable them to do this, were they, in the course 
of education, practised in the distinguishing and naming of 
colours. If, by drawing, there should be discipline of the eye in 
matters of form, so there should be an accompanying discipline 
of the eye in matters of colour.” 

Were some authoritative body to publish cards representing 
these various gradations of colour, arranged as are the points 
of the compass, each division bearing its assigned name, as above 
given, such cards might serve as standards ; and any one pos- 
sessing them would be able to indicate, within narrow limits, 
toa shopkeeper or manufacturer, the tint he or she wanted. Ot 
course to complete the method it would be needful that there 
should be a mode of indicating gradations of intensity, and if 
the numhers 1, 2, 3, were appended to indicate the degrees of 
impurity by mixture with neutral tint, a, 46, ¢, might be used to 
signify the intensity or degree of dilution of the colour. 

Very possibly, or even probably, this idea has occurred to 
others, for it is a very ohvions one. IIERBERT SPENCER. 

The Mount, Westerham, July 23. 


Clausius’ Virial Theorem. 


Tn above-named theorem, which appeared in the P77. wag. 
for Angust 1870, much as it is now used in connection with the 
kinetic theory of gases, received litle, if any, attention in 
england for some time after its introduction. Apparently the 
theorem was accepted without hesitation or discussion, and, as 
far as 1 can learn, neither on its first introduction or since has it 
received any adverse criticism, or, in fact, any criticism whatso- 
ever, My object in writing this letter is, in the first place, to 
direct attention to the arguments used by Clausius to establish 
his theorem, which appear to me to be unsound, and secondly, 
by applying a simple test case, to show that the theorem itself is 
not true. 

Clausius first proves the following equation. 
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In this form itis easy ty see that each tern: may he graphically 
represented by an area, and the equation simply expresses the 
fact that the rectangular area we is equal to the algebraic sum 
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Again, in whit Clansius calls ‘stationary motion” when va 
does not vanish periodically, although we can make the ex- 
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above considerations seem to me to entirely upset Clausius 
demonstration, 

In the tenth edition of Maxwell's ‘ Tleat™ (p. 323). Lord 
Kayleigh has given an illustration of the manner in which he 
sapposes the “virial” tu act in opposition to kinetic energy, 
and we may take his Wustration #s a simple test of the theorent. 
He supposes two bodies, cach of mass a, to revolve ina circular 
path with a constant velocity about their certre of gravity. 
Here, as there is no presstire, the so-ealled virial equation takes 
the form 

Shaw? - \SKr, 


In the above equation 7, the velocity. is constant, and Ko 7. 
If we take p as the radius of the circle, then 7 = 2p, and the 
equation be-omes 
4iexu — & x ApfSni, 
Hence 
Ar? = pf; 


which equation fod! not represent the er tinary Liw if ccutrifngal 
fre Lord Rayleigh omitted to notice that 
See 21/7 ef Sree 2 f 
When, however, we throw overboard all ideas of ** virial.” 
af }ook upon the term 32K in the so-called © virial equation ~ 
as sumply representing work and cyual to FAV, also an expres- 
sion for work, then the equation 
Share TV + 4ERr 
is certainly true. But there scems no possible advantage to be 
obtained ino splitting the right-hand member ante twee equal 
terms, instead of writing the equation 
BE Pye = PG 
veither of which forms the first for preferences itis applicable 
ileal gases, For matarel permanent gases the cqtaticns 
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Incuhation among the Egyptians. 
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of ancient times, survives to the present day among the fellahs 
of Egypt. In suitable places ovens are erected. and the pro- 
prietors go round the neighbouring villages cellecting eggs. 24 
sufficient number having been collected. they are placed on mats 
strewed with bran, in a room about m1 feet square, with a flat 
roof, Over this chamber, which is about 4 feet high, there is 
another built about ofeet in height. The roof, which is vaulted, 
has a small aperture in the centre to admit light during the 
warm weather: below it another opening of larger dimensions 
communicates with the oven below. In the cold weather hoth 
are kept closed, and a damp is kept burning within, Entrance 
is then obtained from the front of the lower chamber. In the 
upper roam fires are made in troughs along the sides, and the 
eges are placed on the mats below in two lines, corresponding 
to and immediately below the fires. ‘The fires are lighted twice 
a day, the first time to dig about midday, the second to Jast from 
about 3 p.m. te Span. The first bateh of eggs are left for 
about half a day in the warmest situation, after which they are 
moved to make revin for others, until the whole nundber in hand 
have had the benetit of the position, This is repeated for six 
days. Fach egg is then exwmined hy a strong light. All eggs 
that at this stage are clear are rejected, but those Uhat are 
cloudy or opaque are restored to the oven for anether tour days. 
Then they are removed to another chamber, where there are no 
fires, but the air is excluded. Elere they lie for five days, after 
which they are placed separately. about one or two inches apart, 
and contimially toed. This last stage generally takes six of 
seven days, During this time a constant examination is made 
by plicing cach egy to the upper eyclid. when a warmth greater 
than that of.the human skin is a fiivourable sign. The duration 
of the process genernuly extends over twenty-one days, but 
thin-shelled exes often take only eighteen days. ‘Vhe average 
heat required is S60? I. Excessive heat is) prejudicial. In 
Kgypt the best time is from February 23 te April 24. 

(js UW SISisrann 
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Mountain Sickness. 


To wave just come back from a journey in the region of the 
Andes, and in looking over the numbers of Nviert, which had 
accumulated during my absence, | came across the extract, 
which vou make in your notes of Mebriary 21, from the A'eru 
Seteatifigue, on the subject of mountain sickness, 1 cannot 
agree with M. Kronecker’s statement that beyond three thousand 
Inetres Mountain sickness attacks all persons as soan as they 
indulge in the least: muscular effort, as ] made the acquaintaner 
of many people, mostly railway men, living and working at 
altitudes of fourteen or fifteen thousand feet on the Oroya line 
and the Southern Railway of Pert. who had never experienced 
toracAe, of Mountain sickness. .\s far as my own experience 
goes, in three journeys across the Andes and several mountain 
ascents, including one to the top of the crater of the Misti, £9,300 
feet above sea level. Thad only one attack of sere te, and 
that was at the end of a ride on an oil engine from sea 
level to fourteen thousand feet in nine hours, But this was $e 
complicated with suffocation by the ol) fymes and) scorehing hy 
the heat of the farnace while runmog through the fftyeseven 
tannels on the line, that T cannot say how much was mountain 
sickness and how much was net. At any rate, 1 was perfectly 
well the next morning, and rode over a pass nearly seventeen 
thousand feet high without the slightest inconvenience, Xs 
regards the danger ef prolonged sajourn, my experience teache: 
me that it is almost entirely due to personal idiosynerasy: and 
inMise eating and diinking, A healthy person whose lungs and 
heart are all night. whodoes not overeat and is very moderite 
the use of stimulants, will bot suffer irom mountain sickness after 
the first tew Hears, and an many cases will bot suffer at all if the 
ascent is salheiently gracual. Ot course very violent exertion 
jeduees distress hy reason of the deficiency of oxygen. Tide 
not think that there need he any ditteulty ‘about the "chal 
ol the proposed Jungfnat railways. if steady men, not of a full 
hatatof bealy. ate selected. Tever heard of any Gouble fron 
mount swekness among the Penwian nilway men unless they 
over-stiamhited, and yet they are accustomed fo go im a day 
fron ca level to 15,704 feet on the Croya Hine. and to pp,60t 
fecton the Sovthemn line, and retum to sea level on the follow 
ing day. 7 may add that PE ohave made both these journe 
my without the slightest meonyenionee, and have been able 
to walk andride withow( any trou ole at the end of dem, 

London, Angst 20, Chore Gath Pein. 
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How was Wallace led to the Discovery of Natural 
Selection ? 


Tuk reviewer of Osborn’s '* From the Greeks to Darwin” 
(anfea p. 362) says that Marshall quotes the fact of Wallace's 
being led **to the discovery of natural selection as he lay ill of 
intermittent fever at Ternate,” and refers one to the abridged 
form of the ‘* Life and J.etters of Charles Darwin” for this 
statement. Ilaving only the original edition in three volumes, 
from the year 1$$7, at my disposal, wherein | cannot find it, I 
would draw attention to my having published the fact as far 
back as 1870 (** Charles Darwin and Alfred Kussel Wallace. 
thre ersten Publicationen uber die Untstehung der .Arten, nebst 
einer Skizze ihres Lebens und einem Verzeichnis ihrer Schriften.” 
Erlangen, FE. Besold, Svo, pp. xxiti, and 56, on page xviii.) 
The remarks to be found there are based upon a letter of Mr. 
Wallace’s dated November 22, 1869, and now before me, a 
passage of which runs thus :— 

“The paper No. g [*on the law which has regulated the 
introduction of new specie.” .\.N.H. 1855] should he read 
along with No. 
indefinitely fron the original type’ P.L.S. 1858). When 1 
wrote it F was firmly convinced of the derivative origin of 
species, but had not arrived at an idea of the process. When I 
wrote No. 19 at Vernate [in the year 1858] TF did not [know] 
what were Mr. Darwin's views or the nature of the work he 
Was engaged on, except gencrally that it was on ‘ Variation.’ 
I hit upon the idea of * Natural Selection’ (though I did not 
tive it that name) while shivering under the cold fit of ague, 
and [ was led to it by Malthus’ views on population applied to 
animals. As soon as my ague ft was over I sat down, wrote out 
the article, copied it. and sent it off by the next post to Mr. 
Darwin. It was printed without my knowledge, and of course 
withont any correction of proofs. 1 should, of course, like this 
fact to be stated.” 

This 1 did in my pamphlet of 1870 on the page quoted, and 
on page 39, and I hope Dr. Wallace will forgive me for now 
making known the whole of his highly interesting statement 
tn hts own words. O course I am not sure whether he 
did not tell or write the same to some one else, though 1 am 
Not aware that it has been published. 

Ordinary mortals dream nonsense in their fits of fever, a 
philosopher of Dr. Wallace's standing conceives original ideas ! 

aA. B. MEYER. 


Zoological Museum, Dresden, August 19. 


Tur letter te Prof. Newton, published in the abridged 
“Life of Darwin,” was written in 1887. 1 had entirely for- 
gotten that [had written on the same subject to Dr. Meyer in 
1869, or that he had published anything in reference to it, That 
letter probably contained my carhest statement on the subject, 
and it agrees substantially with my Jater statements.—.\. hk. 
WALLACE, 


A Problem in Thermodynamics. 


SIEMENS taught us how, by using the heat of the gases escap- 
ing from a furnace to heat the gas and air before entering the 
furnace, we could obtain temperatures limited only by the fire- 
resisting quality of the materials of which the furnace is con- 
structed, Now, It occurred to me whether on the same 
piinciple very low temperatures might not be reached. Sy 
idea is this: Uf compressed air is expanded to atmospheric 
pressure, the gas does work in overcoming the resistance of the 
atmosphere, and is cooled to a corresponding amount. 

Suppose, for instance, the gas is compressed to 1/100 of its 
volume, then 1 cubic metre would perform, in expanding against 
the atmospheric pressure of 1 kil. per 1 square centimetre, or 
10,000 kilos per square metre, an amount of work equal to 
10,000 ». 0°99 = 9900 kilyr.-metres, and absorb 99°? units of heat. 


2 


Now, 1 cubic metre of air weighs 1°24 kil., and, having a 
specific heat of o 24, the temperature of the expanded air would 
he lower 78° than before expanding. 

Now suppose 2 isa tube of a material impervious to heat— 
that ts, a perfect non-conductor—and Ba tube made of a perfect 
conductor of heat: the tube a being closed at one end, and B 
having 2 small opening in the end. 

Now, ifa continuous supply of compressed air is kept up in 
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tube 8, this air will come down in temperature, and, passing 
along between a and 8B, cools the compressed air before it 
expands. 


] should he glad if any of your readers could give me the 
theoretical minimum of temperature produced at c. 
Essen- Ruhr, Germany. E. Brass. 


A Remarkable Flight of Birds. 


On September 30, 1894, about 3 p.m., I was observing the 
sun through an S-inch telescope. 1 noticed some dark figures 
of birds passing, like shadows, across the sun. I was using a 
dark glass, and the birds were, consequently, only visible when 
seen against the bright solar disc. The silhouettes of the birds 
were very sharply and clearly cut. Every few seconds a bird 
would emerge from the darkness, pass slowly across the sun and 
disappear on the other side. 1 watched them for over ten 
minutes without any decrease in their numbers. The whole 
number of birds must have heen enormous, otherwise it would 
have been impossible for some of them to have passed as 
frequently as they did between my telescope and the sun. The 
birds were fying ina southerly direction, and were quite invisible 
to the naked eye. I was, therefore, unable to determine their 
distance, but should think they must have been two or three 
miles away, for the telescope was in focus for the birds and sun 
at the same time. I do not know what birds they were. 
Comparing the spread of their wings with the solardisc, 1 should 
say their wings subtended an angle of about two minutes. The 
place from which | observed them was Shere, a village between 
Guildford and Dorking. | am told that such a flight of birds 
has not hefore been recorded in this country, and haye been 
urged to publish an account in the hope that other astronomers, 
who may have seen a similar thing, may he led to mention the fact. 

Shere. Guildford. IE, BRAN 


IMEOS SRS MOVE! WURTEIOUNE TO Sic UR VEIN ISIE! 
ASSOCIATION. 

Ile our last article we gave a gencral outline of the 

local arrangements for thé Meeting. The programme. 
as a whole, is now fairly complete. A slight alteration 
has been made with reference to the soirées ; the first 
will be given by the Ipswich Scientific Society and the 
Suffolk Institute of Archwology jointly, and the second 
by the Mayor of Ipswich (Mr. J. H. Bartlet.. The 
fitting up of the Section Rooms ts proceeding rapidly, 
and arrangements are being made for the darkening 
of those in which a lantern will be used. In the case 
of Sections A and B, which meet im the same building, 
only the room allotted to Section B will be fitted up with 
dark blinds and «a lantern screen, and the Sections will 
be asked to exchange rooms on days when papers re- 
quiring lantern illustration are read in Section A. The 
same arrangement will be made as to Sections 1) and 
kK, which meet in the two rooms at the Masonic Hall. 
For the President’s address in these Sections, the Lyceum 
Theatre, which i> a short distance off, will be placed at 
the disposal of the Sectional Committees, as the Masonic 
Hall rooms inay be hardly large enough to contain all 
these who would probably wish to be present on these 
particular occasions. lor a similar reason, Section G, 
which meets in the Co-operative Hill, will be asked to 
allow the President's addresses in Sections .\ and-B to 
be delivered there. A spacious room adjoming the main 
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street. and within two minutes’ walk of the reception 
soom, will be set apart for a ladies club-room. 

The excursions will be of a more varied character than 
usual. On the Saturday afternoon the geologists will 
visit the well-known crag district. including Orford. Sud- 
bourne, and Chillesford. ‘Vhis will give an opportunity 
tor the examination in the field of many of the deposits 
to which the previous days’ discussions have been devoted. 
On the same afternoon, there will be a dredging excursion 
down the Orwell, whilst other parties will yo to Bury 
St. Edmunds on the invitation of the Mayor’, to Hel- 
mingham Hall, and to Southwold where also the Mayor 
and a Local Committee willact as hosts’. On the Thurs- 
day afternoonafterthe mecting, there will beanother dredg- 
ing expedition, and alsoan excursion to Colchester on the 
invitation of the Mayor’, to the Flint Napping Works at 
Brandon, and to the Broads, on which occasion the party 
will be entertained ev reuée by the Mayor of Yarmouth. 
The geologists on this day will go to the Norfolk coast to 
examine the Glacial and Pliocene deposits in the neigh- 
bourhood of Cromer. where arrangements will be made 
so that those, who wish, may stay the night. Other 
short afternoon excursions will be made near Ipswich 
whenever ume allows. 


The proyramme of work in the Sections is rapidly | 


filling up In Section .\, the President, Prof. W. MM. 
licks, will take as the subject for his address, * The 
Fluid Theories of Ether and Matter.” On the Friday a 
joint sitting will be held with Section 3, when Prof. A. 
Schuster will open a discussion, in which Lord Rayleigh 
and Mr. Crookes are expected to take part, on the 
evidence to be yathered as to the simple er compound 
character of a yas from the constitution of its spectrum. 
Onthe same occasion, Captain W. de W. Abney and Mr. 
C. V. Bothamley wall read papers on orthochromatic 
photography. There will also be important discussions 
in Section .\, on the question of a new practical unit 
of heat. introduced by a paper from Mr. E. H. Gritfiths, 
and on the objective character of combination tones, 
opened by Prof. Ricker, Other papers to be read in the 
Section will be on the teaching of yeometrical draw- 
ing in schools, by Vrof. ©. Henrici, on the electrification 
and dhiselectrification of gases, by Lord Kelvin and 
Messrs. Maclean and Galt, on vertical (carth-air 
electrical currents, by Prof. Rucker, on the events that 
xo on within molecules, by Dr. Johnstone-Stoncy, on 
the velocity of light in a rarefied gas through which a 
Current is passing, by Messrs. Edser and Starling, on 
a dynamical top, by Mr. G. T. W alker, and on Boltzmann's 
minimum theorem, and the question of reversibility in 
the kinetic theory of pases, by Mr. E. P. Culverwell. 

In Section L, the President, Prof. KR. Meldola, will deal 
in dus address with the relations of physiology and 
chemistry. The Monday will be devoted chicfly to 
papers dealing with the rclation of chemistry to agri- 
culture, which are already anticipated locally with 
considerable interest, on account of the large stake 
the district has in agneulture. Prof. Warington will 
be amongst those to read papers on the question. 
The Tuesday will be given up to papers on organic 
chemistry. 

In Section C, the address of the President, Mr. 
Whitaker, will be devoted to the subterrancan geology of 
the Lastern Counties, as exhibited in various deep borings 
and well Mr. Whitaker will also have a paper on the 
late t results in the boring for coal, now bempg made at 
stutton. The other papers on local questions will 
probably deal inainly with newer Tertiary geology ; 
Ipswich bony a capital centre for the study of our 
Vhocene and Vieistacene deposits. Besides the local 
papers, communy ations have been promised from cer- 
tun of the forearm visitors, on the correlation of our 
Iintish Tertiary deposits with their continental equiva- 
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lents. .\ paper by M. Gustave Dollfus, of Paris, on the 
extent of the Tertiary seas of Western Europe, will 
give his views of the physiography of the south and cast 
of England in Phocene times, and is likely to lead to 
some discussion. Glaciation, as was to be expected at 


Ipswich, will occupy a good deal of time. Prof. 
Sollas will exhibit the “pitch-glaciers, by which 
he has produced in the laboratory many of the 
obscurer phenomena of glaciation, Mr. Robert White 


communicates 
South America. 

Of the miscellancous communications likely to be 
brought forward, we can only mention a few. Mr. Joseph 
Francis, the engineer to the New River Company, will 
have one on the method adopted to ascertain the direc- 
tion of the dip in the Paleozoic rocks met with in the 
deep borings at Ware and Cheshunt. 1t may be observed 
that while there is no dithculty in obtaining the amount 
of the dip, when a solid core is brought up, it has always 
been a dithicult problem how to obtain the far more im- 
portant data as to its direction, Papers are also expected 
from Prof. Nicholson and Mr. Marr, on the phylogeny of 
the graptolites ; from Messrs. Garwood and Marr, on 
zonal divisions of the Carboniferous system ; from Ar. 
T. V. Holmes, on the ancient physiography of South 
Essex ; from Messrs. Reid and Ridley, on the Arctic 
and Pal.volithic deposits at Hoxne. Others, on .Vinerican 
palivontology, have been promised by Profs. Claypole 
and Marsh. 

Section 1) meets this year under the presidency of 
Prof, W..\, Herdman, and, for the tirst time in the history 
of the .\ssociation, it will be a section of zoology alone. 
Botany now forms a separate section. and although physi- 
ology 1s nominally attached to Section D for this mectng, 
it will in fact be unrepresented. ‘Vhe work of Section D 
will be largely devoted to questions of marine tisheries 
and marine zoology. On the Friday of the meeting, Prof, 
MeIntosh will open a discussion on fishery questions, and 
an interesting debate is expected. Vrof, Waddon will 
read a paper on the Royal Dublin Seciety’s Fishery 
Survey ; Dr. Bashford Dean, of New York, will give a 
paper on apparatus for catching oyster spat and its failure 
in practice, and will also exhibit an interesting collection 
of eges and larve: Prof. Werdman will give an exhibi- 
tion of Jantern slides illustrative of tishery problems, and 
will explain the method of “zoning “ of shores, &e., and, 
in conjunction with Prof, Boyce, will give . paper on 
oysters and typhoid. Other papers will be read by Prof. 
Miall, on pupation in insects + by Prof. Ritter, of New 
York, on budding in ‘Tunicata; by Prof, Lloyd Morgan, 
on experiments on instinet in young birds ; by Dr. 1, OL 
Forbes, on the .Wntarctic continent, and on seals: and by 
Dr. Otto Maas, of Munich, Prof. Gilson, of Louvain, 
Prof, lowes, Mr. Moore, Mr, Hoyle, Dr. Hurst, and 
others on various subjects. 

The following is the provisional programme for Section 
G:—Thorsday, 12.—-Address by the President, Prof. 
Vernon Harcourt ; light railways in agricultural districts, 
by Major-General Webber ; congelation of soil for found- 
ation purposes, by M. Gobert: Bentley coal borings (a 
local work, by K.C. Rapier. Friday, 13.— Vhe growth 
of the port af Harwich, by W. Birt: netes on improve- 
ment of Maas in connection with look of Holland route, 
by the President; Snowdon tram-road, by Sir Douglas 
Fox ; notes on autumn floods of 1$y4, by W. 11. Symons + 
river weirs and flood prevention, by F. G. M. Stoney. 
Saturday, ¢g.0 Dredging operations at Mersey Bar, 
hy ALG. Lyster; carbonic anhydride refrigerating 
machinery, by E. Wesketh; deodorising sewage by 
Hlerzite process at) Ipswich, by J. Napier. Monday, 16, 
will be devoted to electrical papers, among which will be 
the following »~ Induction telegraphy, notes on further 
advance, by W. EL. Preece; glow lamps, by W. [L. Preece: 


a paper on the glaciation of tropical 
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modern applications of electricity to traction, by P. 
Dawson ; the chloride battery, by W. IT. Earle ; exten- 
sion and development of the telephone in agricultural 
districts, by Major-General Webber ; telephony, by A. R. 
Bennett ; the field telegraph in Chitral campaign, by IP. 
V. Luke ; a new portable photometer, by W. H. Preece 
and A. 2. Trotter. Tuesday, 17,—Interim report of 
committee on standardising; modern  flour-milhing 
machinery, by F. W. Tumer ; paper-making machinery, 
by Mr. Mason ; printing without use of movable types, 
by J. Southward ; incandescent gas lamps, by C. Cooke ; 
B.A. Standard small screws, by R. 13. Compton ; uniform 
factor of safety in steam boilers, by J. Key. 

‘The provisional programme for Section H isas follows:— 
Thursday, September 12.—Address by Prof. Flinders 
Petrie ; skulls of the aborigines of Jamaica, by Sir W. H. 
Flower ; skulls of the Neolithic invaders of Egypt, by 
Dr. J. G. Garson; Andamanese, by Morris Portman ; 
Neolithic invaders of Egypt, by Prof. Flinders Tetrie. 
Friday, September 13.—Worked flints from South Africa, 
by H. W. Seton Karr ; flint and metal working in Egypt, 
by Prof. Finders Petrie ; flints found at Thebes, by Gen. 
Pitt Rivers ; plateau flints of North Kent, by b. Harrison ; 
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A SOUVENIR OF “CHALLENGER 


A. MEDAL has been prepared as a souvenir of the 
“ scientific work connected with the Challenger ex- 
pedition. The medal, which is in bronze, is three inches 
in diameter, and was modelled by Mr. Birnie Rhind, 
sculptor, from designs by Mr. William S. lack, both of 
Edinburgh. It was cast in Paris, and is being presented 
by Dr. John Murray to the naval officers of the expedi- 
tion, the contributors of memoirs to the report on the 
scientific results of the expedition, and to members of 
the civilian scientific staff, as a souvenir of Challenger 
work. 

The accompanying illustrations have been reproduced 


WORK, 


from two photographs of the casts forwarded to us by 
Mr. Black, and show the two sides of the medal. On 
the front of the medal, the head of Athena with owl 


occupies the centre, and is placed on the globe, which 
in turn is surrounded by a border of water indicating 
the voyage of the expedition around the world. ut of 
the water rises Neptune, with trident and a trawl dis- 
closing the treasures of the deep-sea. The de ion 


oratic 


of the border is completed with a dolphin and two mer- 


graving tools from terrace gravels of the Thames valley, 
by HH, Stopes; Paleolithic projectiles, by the same ; 
megaliths of Tripoli, by Swainson Cooper ; kitchen mid- 
den at Hastings (report), by W. J. Lewis Abbett. 
Saturday, September 14.—North-west tribes of Canada 
report), by Prof. E. B. Tylor ; Samoyedes of the Arctic 
tundras, by A. Montefiore ; language illustrating primi- 
tive warfare, by Rey. Hartwell Jones; ethnographical 
survey (report), by E. Sidney Hartland ; deviations of 
children (report), by Dr, Warner. Monday, September 16. 
—Cannibalism, by Captain Hinde ; folk-lore of Ipswich, 
by Miss Layard ; ethnographical conclusions, by G. 
Laurence Gomme; general conclusions, by Edward 
Clodd ; folk-lore illustrated, by Prof. Iladdon ; religious 
origin of dances, by Mrs. Grove. Tuesday, September 17. 
—On interference with the civilisation of other races, by 
Lord Stanmore, Prof. Douglas, Prof. Haddon, and Dr. R. 
N, Cust, and letters of the late R. L. Stevenson ; southern 
Arabians, by Theodore Bent ; the Eskimo, by F. Linklater 
and J. A. Fowler. Wednesday, September 18.—Lake 
village of Glastonbury (report), by Dr. R. Munro: pre- 
historic Greek idols, by Arthur Evans ; Neolithic station 
of Butmir, by Dr. R. Munro. 
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maids supporting a ribbon with the words “ Voyage of 
H.M.S. Challenger, 1872-1876.” 

The back of the medal bears the crest of the Chad/enger 
a mailed warrior throwing down the gauntlet to Neptune, 
whose trident appears above the waves. This central 
figure is surrounded by a scroll bearing the words, 
“Report on the Scientific Results of the Challenger Ex- 
pedition, 1886-1895.” The name of the recipient of 
each medal is engraved around the edye. 

It is hardly necessary to say that the medal has been 
very much appreciated, and appears to haye been received 
with special satisfaction by foreign contributors to the 
Challenger Report, who regard it asa pleasing recognition 
of their assistance in the great work which has now been 
completed. 


DR, FRIEDRICH UW. G. SPORER. 
ie a recent number of NATURE we unfortunately had 
to record the loss of an astronomer, Dr, Friedrich 
Tietjen, who devoted himself to computation, or, we 
should say, to that branch of astronomy which deals with 
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the methods of calculation. and with the reduction of the 
o» ervations themselves. 

It 4s our lot to-day to say a few words 
another hard worker in astronomical science, 
end has followed too soon after that of Dr. Vietjen. 
Vhs devoted student of astronomy has been an cnergetic 
observer in the same degree that Dr. Tietjen was an 
ardent computer. We reter to Dr. Friedrich Wilhelm 
trustay Sporer, the former chicf assistant of the .Astro- 
Physical (bservatory at Potsdam, and who dicd on 
July 7 last. 

Dr. Sperer was born in Berlin on October 23, 1822, and 
after spending some time at the Friedrich-Wilhelms Gym- 
nasium, he entered the University of Berlin, making 
mathematics and astronomy his chief studies. On 
Desember 14, 1843, he gained his doctors degree, the 
subject of his thests being the comet of 1723. In the 
following years he worked ‘under Encke’s direction at the 
Berlin Observatory, and in 1846, after having made his 
Staats cexam., went as a teacher of mathematics and 
natural -cience to the Gymnasium at Bromberg. In 1847 
he proceeded to Prenzlau, and two years later to Anclam, 
at which latter place he taught tor twenty-five years, and 
became eventually Pro-reetor. 

It was during his leisure hours there that Dr, Sporer 
was able to turn his attention to astronomical observ- 
ations, his instrumental equipment beiny of a very inferior 
kind. Notwithstanding this hindrance, he was able, how- 
ever, by great diligence and perseycrance, to inake useful 
observations with regard to the statistics of the solar 
spots, which have made lis name known to every worker 
of solar phystcs. Vhrouzh the attention of Prot. Schell- 
bach, who was the teacher of the then Crown Prince 
Fricdrich Wilhelm, afterwards Waiser Friedrich, Dr. 
Sporer was cquipped with a good 5-inch telescope, with 
shich he continued to make his solar observations by 
the known method of projection. fis .Anclam observ- 
ations appeared from tume to time in numerous articles 
contributed to the clafrenomischen Nachrichten, and also 
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in two larger papers which came out in the years 1874 , 


and 1876 in the Pudlicationen der Astronomischen Gesell- 
shaft. Vhe chief value of these pieces of work lics in 
the careful dctermination of the clements of rotation of 
the sun, and also in the more accurate settlement of the 
then cmpinedly known law of Carrington, namely, the 
decrease in the velocity of rotation of the sun-spots 
according to increase of solar latitude. 

Inthe year pS68, accompanied by Prof, Vietjen and 
Dr. kngelmann, Dr. Sporer took part in the astronomical 
capedition to observe the total cclypse of the sun visible 
inthe East Indies. Six years later |1874 he received 
ihe appomtment as observer at the Potsdam .Astro- 
Mhysical Oservatory, and in the same year continued 
his solar observations from the top of the tower of the 
Nhlitary Orphan wNsylum, until the completion of the 
observatory. 

Vlere Dr. Sporer, with untiring energy and with the 

ine ardour that he displayed in Anclam, did a yreat 
Mount of work in collecting data On the subject of sun- 


po The publications of the \stro-1 hysieal Observ- 
wer, tyears 1879 1% yg contain four valuable papers by 
ten, neanich quantity of accurate observations that 
eT cre a Classical work for the study of the proper 
womot the solar spots. 
In 2 We. Sporer became chief assistant, and this 
retian We letd votil Oetober 89g, when he retired tor 
rwele t res 
Mitt lor os er observations of solar spots, the most 
porn a on that have been made may he 
Ine Fp W potow : 


1 thatthe perod ef rotation of the apparent surface 


f ta h Ws, is net the same for every 
prourt 
2 That theeerlon ty of the pots 1s greater nearer the 
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equator than further away from it, and that this velocity 
ean be approximately represented by a formula. 

3) That the variation in latitude is periodical, and that 
there are two series of spots. We learn thus that the true 
sun-spot cycle is one extending over twelve to fourteen 
years, and that another beuins in high latitudes before 
the former has ceased. 

4) 1s observations of the quantity of spotted area 
hetween the years 1856-1880, show a length of period 
of eleven years, this bemg the time between two consecu- 
tive maxima. 

The maximum is reached when the mean latitude of 
the spots is about 16° north and south. .\ retreat then 
takes place from about 30 to 16, thatis, 14 in four years, 
and a further retreat froin 16 to 8, that is, 8 in eight 
years ; or, in other words, we get a change of latitude of 
over 3 a year to begin with, and one of 4 a year to end 
with. 

Such results as these, which have here only been brietly 
summarised, are of fundamental importance, and form 

valuable data for those attempting to investigate the con- 
ditions of atmospheric circujation at the surface of our 
sun. Since the observations have been made consecutively 
by such a diligent observer, and extend over a consider- 
able period of time, they are strictly of 2 uniform nature, 
and in consequence they are comparable fnfer se. 

Happy in his work, and endowed with a strong con- 
stitution, Dr. Spérer was free from the ailings of old age 
up to his last day. It was when on a journey to visit his 
children that he was suddenly seized with paralysis of the 
heart, without ever having had any previous sign of illness, 
and died quietly and without pain. 

lis loss not only affeets the astronomical world, but 
his large circle of friends, all of whom will mourn 
deeply such a sudden and unexpected bereavement. 

We fle Sis ee 
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CONSIDERABLE activity has been displayed at the Plymouth 
laboratory of the Marine ielogical Association during the 
present summer, sind veneral satisfaction has been experienced 
by the naturalists who have visited the station for the purpose of 
research. Progress has been made with the series of dredging 
The 


unsettled weather of the past twe months has been a somewhat 


operations in the outlying grounds of the neighbourhood. 


unfavourable condition im these expeditions ; but it is expected 
that these operations may be carried on regularly and with 
increased succes, during the autumn months, The following 
naturalists have occupied tables at the laboratory during the 
Prof, Weldon, W.RS., Mr. Gs. 1. Bidder, Mr. W. 
Il. Riches, Dr. tbreeht Bethe, Mr. W. J. 
Mr, Gilchrist, and others. 
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POA WEtIEMARRED earthquake disturbance way felt at Zermatt 


on Wednesday, Vugust 21. Many houses were severely shaken. 


AMoncG the deaths of eminent scientific abroad, we 


notice the name of Dr. bt 


men 
Hoppe-Seyler, professor of physto- 
logical chemistry in Strassburg University, and also that of Dry 
S. Moos, professor of otology in Ueidelherg University. 
Wi, regret to record the death of Dr. J. S. Bristowe, 1 Reis: 
work on the “Theory and Practice of re 
recognised asa Chassis, while his other contributions to scientific 
literature give hima high place among medical worthies, [lar 
ristowe had filled the offices of Medical 
Society, of th Pathological Society, and of the Neurological 
SSnciely, Ite was elected into the Royal Suciety im Jame 
LOST. 


whose Is 


President af the 


Aucust 29, 1895 | 


THe <Assistant Clerk to the Geological Society, Mr. Ff. FE. 
Brown, died suddenly on Sunday, August 4. The Society loses 
in him an invaluable official, who was ever rigid im the exact 
performance of all his duties, and combined with strict busincss- 
like habits a courtesy and patience which endeared him to his 
colleagues and to the I¢llows generally. 


Tue eleventh Congress of Americanists will be held in the 
City of Mexico, on October 15-20. The meeting has for its 
principal object the progress of cthnographical, linguistic, and 
historical studies of the two Americas, especially with reference 


to the period prior to the discovery of the New World. Among 


the matters which will be discussed at the forthcoming yather- | 
| connection with snow in Indiana and kentucky, are brought 


ing are the following :— The relations existing between dilferent 
American peaples before the discovery ; maps of the Atlantic 
and Pacific Oceans in the sixteenth century ; medical natural 
history of the Ancient Mexicans; public instruction in Mexico 
in early times, and from the conquest of Mexico to the middle of 
the sixteenth century ; mines and metallurgy before the conquest 
of Mexico ; interpretation of the symholie dances of the -\zetics ; 
different forms of arrows and their use among the natives of 
Central America; recent researches with regard to the first 
appearance of man in .America; relationships between the 
Esquimaux and other native races of North .:merica; pre- 
historic man in Mexico; the stone carvings in Central America ; 
the pottery of Nicaragua and Costa Rica; the chronological 
classification of the monuments of Mexico and Central America ; 
the human inhabitants of caves and grottos ; Indian hieroglyphics ; 
names of animals in the native languages of Central America ; 
the decipherment and comparison of the hieroglyphics of 
ancient races of Mexico; the use of hieroglyphic writing since 
the conquest of Mexico, and the importance of its study in 
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connection with the Mexican and Mayan languages. The 
President of the Congress is Sr. J. Baranda, and the Secretary, 
Sr, VT. S. Santos, to whom all memoirs and other communications 
should be addressed at the Bibliotheque Nationale, Mexico. 


Dukine the latter part of last week the area of high 
barometric pressure that had prevailed over the greater part of 
the British Islands gave way to small disturhances, which either 
approached from the Atlantic, or were formed immediately over 
this country, causing severe thunderstorms over England and 
Ireland, while lightning was also visible in Scotland. In the 
storm of Thursday night (22nd inst.) the lightning was 
extremely brilliant in London, the flashes during part of the 
time being almost continuous, Considerable quantities of rain 
fell in many localities, and in some of ‘the English districts much 
damage was done by hail. 


Tur problem solyed by Edison's kinetoscope has been suc- 
cessfully attacked along a different line by MAP A. and LL, 
Lumiere. The film which in the kinetoscope takes the impres- 


sions of moving objects is passed before the eye with a con- 

tinuous motion, and it is only laminated for about a 7oooth of 

a second at the instant at which each successive picture is fully 

in view. lence the total illumination is exceedingly feeble. 

A very bright object is necessary; the eye has to be brought | 
close to the moving film, and the number of impressions per 
second must be at least thirty in order to give continuity. 
MM. Lumicre’s *t kinematograph,” which is not subject to these 
disadvantages, is described in the Rerwe Geéndrale des Setences. 
The principal features of this instrument are a mechanism 
whereby the film is at rest during illumination, and an arrange- 
ment for projecting the images upon a sereen, so as to be visible 
toa large meeting. Under these circumstances, fifteen images 
per second are all that is necessary, he film is at rest for 
two-thirds of the time of pi During the | 
remaining thid the film is grasped and pulled forward as far as | 
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sage of each image. 
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the next image by a set of teeth attached to a frame whose 
motion is governed by a cam worked by a revolving handle. 
The same apparatus also serves as a camera for taking the 
photographs, and for printing transparencies from the negative 
film, For this purpose two films are passed over the rollers, 
the negative and the film to be printed on, and exposure is 
made for a very short time as cach negative image is placed im 
the field. An exhibition was given on July 11, at the offices of 
the Revwe Generale des Sciences, at which the evolutions of 
cuirassiers, a house on fire, a factory, street scenes, and a dinner- 
party were shown on (the screen, and were much admired. 


A. NUMBER of observations referring to a shower of dust in 


together and discussed in the Worthly leather Review. The 
dust does not appear to have been the nuclei of snowflakes, but 
was intermingled in the air with the snow, and fell during an 
interval hetween two snow-storms. «An examination of numerous 
samples showei that the dust was made up largely of silt, mixed! 
with organic matter. A number of freshwater alge were dis- 
tinguished, though they appear to have been dead and dried for 
some time. There were also groups of diatoms, fungi, animal 
and plant hairs, fibres of grasses, shreds of woody tissue of some 
shrub or tree, and many other objects in the samples examined. 
Everything indicated that the material came from the bottom of 
some dried-up lake, pond, or marsh, or some river-bottom. To 
afford information upon the belief that this fine material is very 
valuable as a fertiliser, an examination of the dust was made 
from that point of view. The analyses showed that the material 
is no better fertiliser than any other good surface soil. The dust 
was almost identical with the so-called ‘* loess” formation, 
which covers very extensive areas in Indiana, 
Nebraska, and other adjoining States: its depth in some 
places amounting to a hundred feet or more. This is interest- 
ing, because there is a long-standing controversy as to the 
origin of the loess formation of the North-west. Certain 
portions of the loess formation of Asia are known to be wind 
deposits, and there is very strong presumptive evidence, now 
borne out by the examination of the samples of dust, that much 
of the loess of the Western States is also a wind deposit. 
Special interest is thus attached to the dust-storm referred to, cn 
account of the bearing of the observations on the question of 
the formation of agricultural soils, and especially the loess, whieh 
is the lightest and finest of all. This hight soil is casily raised 
and carried by the streng winds of the western plains of 
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America; instances have occurred in which six inches of surface 
soil have been blown away from freshly cultivated fields in the 
course of a single wind-storm. Prof. Cleveland Abbe is of the 
opinion that the dust caught between the two layers of snow in 
Indiana, probably did not ditter materially from that which is 
daily present in the atmosphere of that region, but its presence 
on the top of a layer of snow rendered it easy to gather the 
dust-fall without contamination with the soil already existing. 
So this dust formation, or loess, when it has once settled upon 
the ordinary soils, becomes a new ingredient in their composition, 
and is therefore well worth further study. 


A UsEtUL bulletin, on the pasteurisation of milk and cream 
for direct consumption, has been issued from the .Agricultural 
Experiment Station of the University of Wiseonsin, — It 
drawn up by Dr. 11. L. Russell, the bacteriologist attached to 
the station, and contains much interesting matter. There can he 
no doubt whatever that the pasteurisation of milk is a most im- 
portant hygienic measure, destroying as it does an average of 
about 99°7 per cent of the microbes present in milk, amongst 
which are the diphtheria and typhoid microbes, as well as those 
organisms associated with gastric and intestinal disturbances so 
It is chumedl 


1s 


common in young infants during the summer, 


420 


that the imtreduction of pasteurised milk among the poor people 
of New York, through the philanthropic efforts of Mr. Nathan 
Straus, has done much to reduce the infant mortality in that city 
during the hot summer months. The practical side of the 
question has not been lost sight of by Dr. Russell, and the 
results «f his experiments on the efficient production and 
distribution of pasteurised milk on a commercial scale are care- 
fully brought together. The subject is one of great importance, 
both from a hyyienic as well as commercial point of view, 
and we nay surely hope that before long our dairy authorities 
will take the matter up, and that we shall follow, though tardily, 
the example already set us by our neighbours in France and 
Germany, where pasteurised milk may be purchased across the 
counter. 


Tue volume of ‘British Rainfall” for 1894, compiled by 
Mr. G. 1. Symons and Mr. Hl. Sowerby Wallis, from observa. 
tions male at more than three thousand stations in the British 
Isles, has just been published, As in previous years, the volume 
contains articles upon various branches of rainfall work, and 
upon rainfalls of exceptional interest. 


Dr. TH. Worr has contributed to the Terhandiungen der 
Ge Ue hatt fur Erdkunde zu Berlin (Bd, xxii. Nos. 4 and 5, 
1895, pp. 246-265, pl. iii.) a detailed sketch of the Galapagos 
Islands, describing their geology, in some detail, with shorter 
accounts of the botany and zoology. Ie denies that there are 
any greunds for Pr, Baur’s theory that the islands were onee 
connected with the mainland of Seuth America. 


We have on our table the /ewrna/ of the Royal Agricultural 
and Commercial Society of Mritish Guiana, containing two 
papers of scientific interest, viz. ‘*Cane Cultivation in’ the 
Suraity Settlements,” by Mr. KF. Campen, and ‘ .\ Journey to 
the Summit of Roraima.” by Mr. J. J. Quetch ; also the Jowrnad 
of the Institute of Jamaica, which, though mostly taken up with 
matters of historical interest, contains several notes on local 
natural history topics, and a note on the discovery of aboriginal 
Indian remains in the Port Koyal Mountains, already described 
in these columns by Mr. J. 1. Duerden (p. 173). 


Tut report of the Royal Prussian Meteorological Institute for 
the year 184 draws attention to two points : the completion of 
the arrangements for magnetic observations at the Potsdam 
Observatory, and the conclusion of a number of balloon ascents 
made during the year. The results of these ascents will be made 
the subject of a special investigation ; one of the balloons, sent 
up with registering instruments only, reached an altitude of over 
thousand feet, The report shows that many important 
publicatians have been issued, both officially, and in’ various 


SINC 


penedtiods. by members of the staff; some of these papers have 


heen nehced in our ecalumns, ‘Vhe laboratory experiments carried | 


«oy the Institute are of a high order, and have attracted the 
attention of scientific men in various countries. 


Tithe loyal Horticultural Society's Jowrna/ for August has in 
toe eer] nepertant papers. “Vhere iy a report of the Primula 


© fererre. held a short time back with the idea of increasing 


n ring the culture of the various species of Primula by 
Jee net row phats from remote regions > by practising the 
ts © Pf Dimethods of culture; and by producing hybrids, 
A per botanical work done on the genus Vrimula since 
the ference in 886 was contributed by Mr J. G. 
Weer, F405. and this is printed with ene on the culture and 
cee th wen it Prunulas, by Mr. El. Selfe- Leonard, and another 
of we Norali by Mr. J. Douglis. Among the other papers 


in the /%erva/, we nedioe a long and very valuable deseription 
af the pints aril ytrden of the Canary Isles, by D1, Morris, 
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C.M.G., and a paper on the culture of roses under glass, by 
Mr. F. Cant. 


Dr. RK. Sapper has supplemented his recent memoir, ‘* Bemer- 
kungen iiber die raumliche Verteilung und morphologischen 
Eigentimlichkeiten der Vutkane Guatemalas ” (Zert. dent. gvol. 
Ger., Bd. xlv. 1893), by a further account of the topography of 
some of the less-known volcanos.  (/%etermanms Jitth, Bd. 
li. No. 5, 1895. pp. 105-109, pl. vii.) In spite of the fact 
that the volcanos of Guatemala have been repeatedly examined 
during the last half-century, and described in Dollfus and 
Montserrat’s classical work, many ef them were almost unknown, 
Dr. Sapper now describes the volcanos of Acatenango, 3950 m., 
which consists of five craters inline ; San Pedro, 3050m., on which 
no trace of recent voleanic action remains, for the mountain is 


» wooded to the summit, and the erater has been destroyed ; and a 


group of western volcanos. Tle was anxious to explore the 
previously unknown Lacandon, which if proved to be volcanic 
would fill up a gap in the chain. Tle was unable to ascend the 
mountain, but saw sufficient to render it almost certain that 
lacandon is a volcano of the first order. 


THE Madras Government Muscum is, to judge from the 
Administration Report for the year 1894-95, a very progressive 
institution, Mr. Edgar Thurston, the superintendent, appears 
to be sparing no etfurts to make the museum more valuable for 
educational purposes, and for reference ir connection with 
natural history, economic, and other subjects, and also more 
attractive to the ordinary sight-seer. The in the 
number of visitors to the museum during the year—from 311,112 
to 368,252 —shows that his eHorts are appreciated. 


increase 


We notice 
with interest, that an entirely new departure was made, during 
the year covered by the report, by the commencement of a 
detailed anthropological survey of the races, castes, and tribes 
which inhabit Southern India. The Madras Government 
express in the report their satisfaction that the survey has been 
set on foot. Mr. Thurston has already collected sufficient 
evidence to make it clear that his investigaden will prove of 
great interest and value. 


Wues Mr. Alfred Daniell’s © Text-Book of the Principles of 
Physies ” (Macmillan) appeared, eleven years ago, it was at once 
hailed as an original work, and a decided acquisition to the 
The third edition, which is now hefore 
At the 
time when the work was designed, it was possible for a medical 


literature of physics. 
us, maintains the characteristics of the original issue. 


student to obtain the depres of Doetor of Medicine without any 
adequate knowledge of physics. Mr. 
Daniell then wrote, ‘is selfevidently opposed te common- 


“That arrangement,” 


sense, and to the exigencies of physiological study and of medical 
practice ; such an anomaly cannot, it may be anticipated, endure 
nich longer. 
acknowledged in practice, as it already is in theory, that know- 
ledge of natural philosophy is an essential part of the mental 
equipment of the medical student and of the properly-trained 
It is satisfactory to be able to record that Mr. 


Iefore many years are over, it will be universally 


medical man.” 
Daniell’s prognostication was fulfitled in 192, when the new 
regulations of the General Medical Council came inte force, and 
it is also gratifying to know that medicine is every day beconing 
Mr. Danicll’s 
is by no means only suited for a medical class-room 7 itis 
The leading principles of 


more 
work 
alike 
physical science are set forth m the pages of the hook in 


truly scientific in its methods and objects. 
useful to all students of science. 
language the precision and accuracy of whieh make the volume 


welcome to all who study physics. 


Wh. have received from the Deutsche Seewarte the first sup- 
plement to the princtpal catalogue of its valuable library, which 
how contains some seventeen thousand works relating to metcoro- 
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logical and kindred sciences, and includes the important collec- 
tion of the late Prof. If. Dove. It is arranged under subjects, 
with the titles under each entered according to authors or 
institutions, while an alphabetical index at the end facilitates 
the reference to the subject catalogue. Opinions differ as to the 
best method of publishing such a work, the strictly alphabetical 
arrangement, such as followed by Prof. G. Ilellmann in his 
excellent Aepertorium der Deutschen iMeteorologte, or the Royal 
Society’s catalogue of scientific papers, possesses great advan- 
tages, and obviates the necessity of indexing one book under 
several sections ; but as the Seewarte originally adopted another 
method, it has perhaps done well to keep to the same plan, and 
has rendered good service to science by its careful preparation 
and timely publication of the catalogue. The first part was issued 
in the year 1890. 


Tue additions to the Zoological Society’s Gardens during 
the past week include a Rhesus Monkey (Vacaczs rhesus, 8) 
from India, presented by Mr. Hugh I]. Collis; a Macaque 
Monkey (.Macacus cynomolgus, 8) from India, presented by Mr. 
E. Laundy:; a Vervet Monkey (Cercopithecus lalandi?, 2 ) from 
South Africa, presented by Mrs. Edward Webb; two Brown 
Capuchins (Cebus fatwellus) from Guiana, presented by Major 
W. S. DD. Liardet; two Black-eared Marmosets (Hafale 
tentcillata) from South-east Brazil, presented by Mrs. EH. V. 
Friend ; a Suricate (Serscafa tetradactyla) from South Africa, 
presented by Mr. J. Lewis: a Turple-capped Lory (Lorcus 
domicellz) from Moluccas, presented by Mr. T. Bailey; two 
Tarantula Spiders (J/pgale, sp. inc.) from Trinidad, presented 
by Mr. J. Hoadley; six Grey Parrots (Pse¢facus ertthacus) from 
West Africa, deposited ; a Collared Fruit Bat (Cynonycterds 


collaris), a Ypecha Rail (dranides yfecaka), bred in the 
Gardens. 
OUR ASTRONOMICAL COLUMN. 
REAPPEARANCE OF SwiFt’s Comet.—The £dinhurgh 


Circular, No. 44, publishesa telegram from Kiel announcing that 
Comet Swift was seen by Mr. Hh. FE. Barnard, at the Lick Observ- 
atory, on the 20th and 21stinst. The comet is described as faint, 
and its position and daily motion are given as follows :— 


Local Mean Time. Rew Decl 

Ns iy its ih Eh Pars fh 

1895, <\ugust 21, 11 23°7 @) Ae Teh, +5 38 55 
Daily Motion +245 + 10 


THE LatitupE VARIATION Tipg.—One of the most interest- 
ing outcomes of the recognition of the variability of the earth’s 
axis of rotation has been the search for the tide, corresponding 
to the latitude variation. The separation of the axis of rotation 
from the axis of figure must cause at any point on the carth’s 
surface successive divergences of the sea-level, from that which 
would exist if the figure of the earth remained a fixed ellipsoid 
of revolution, This consideration naturally led to the inquiry 
whether a small oscillation in the mean sea-level could he actually 
detected, having the same period as the displacement of the 
pole. The earliest results published were those obtained by 
Dr. Bakhuyzen (distr. .Vach. No. 3261), who used the tidal 
observations for the years 1855 to 1892, registered on a mareo- 
graph at the Ilelder, and these results showed a satisfactory 
agreement with those deduced from astronomical observations. 

In the meantime Mr. .\. S. Christie has been at work on the 
tecords made at the United States Coast Survey mareograph 
stations, and his results, embodied in a paper read before the 
Philosophical Society of Washington, are now before us. The 
paper is divided into two sections, the first of which is devoted 
to the derivation of the formule necessary for the elimination of 
the effects of other tides, and the second contains the results of 
the application of these formule. 

The observations employed are obtained from two series, made 
at stations in the vicinity of San I‘rancisco, namely, at Fort 
Point (1856-70) and Sausalito (1877 91). Mr. Christie has 
also used a similar series made at Vulpit Marbour, Penobscot 
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Bay, Maine (1870-88). It will be sufficient to give here the 
final result arrived at hy combining the results at San Francisco 
and Pulpit Harbour, The period deduced is 431 + 4 days, and 
the value of the half-range tide is 15 + 2mm. ; while the dates 
at which the critical phases of the tide occurred are :— 


San Francisco. Pulpit Harbour. 
Min., 1872, July 15 + 15 days ... 1878, August 22 + 10 days. 
Masse ga ue Dalisie=als aa tos Oy larch! 25 1G) 07, 


Dr. Bakhuyzen’s value of the half-range is §°2 mm., a result 
that does not differ greatly from the mean here given, 15 mm., 
or from either of the two results, 17°4 mm. and 12°5 mm., on 
which this value rests. 

Reduced to the latitude of Berlin, we have another com- 
parison between the investigations of the American and Dutch 
astronomers, and the results are still fairly satisfactory, as shown 
below :— 


Julian Date of Maximum Latitude of Berlin. 


Bakhuyzen, from astronomical observations 2405141 Julian 
a from discussion of ITelder tides ... 201 
Christie, | from San Francisco tides .. ao WES oe WD 


It seems possihle, therefore, that this difficult question of the 
motion of the earth’s pole may be attacked by two quite separate 
processes. 


THE SOLAR PARALLAX FROM Mars OBSERVATIONS.—With 
the view of making a new and trustworthy determination of the 
solar parallax, a scheme was suggested in 1892 by the authorities 
of the Washington Observatory for the observation of the differ- 
ence of declination at the time of meridian passage between 
Mars and a number of selected stars. The horizontal equatorial 
parallax of Mars reached in that year a maximum of 23”°4. a 
suthciently favourable condition, though the small altitude of 
the planet in the northern observatories was likely to introduce 
considerable uncertainty in the amount of refraction. Among 
the observatories that replied to the invitation of Washington to 
take part in this scheme are those of Gotha and the Cape of Good 
Hope. The result of the combination of the two sets of observations 
has recently been published by Dr. Paul Hfarzer, and are of especial 
interest, since Gotha lies nearly on the northern limit of the 
region in which observations of Mars could be made with 
sufficient accuracy. 

It was a part of the original suggestion—to which some ex- 
ception was taken at the time—that in addition to the method 
of fixing the declination of the centre of Mars by the employ- 
ment of a pair of wires, separated by about 16” to cut off equal 
segments from the northern and southern limbs of the disc. a 
reflecting prism should be mounted outside the eyepiece, and 
that half the observations should be made with, and half with- 
out tne use of this additional apparatus. The result of the pre- 
caution is shown in the following figures, in the case of the two 
observers who took part in the series :— 


Dr. Harzer. Dr. Rohrbach. 


— 0°38340°129 
= 0°523+0°262 


+0°25340°039 ... 
—0'2704+0'091_ ... 


Mars stars 
lars... 


These figures imply that Dr. Harzer placed the stars too low 
and the planet too high with reference to the threads, Dr. 
Kohrbach, in both cases, too high. 

The observations were continued from June 22 to September 
23, and when combined in three groups, formed on the assump- 
tion that the error of the ephemeris is constant thronghont cach 
group, the resulting values of the solar parallax are— 


x =S°6S0+0°081 
3016 =S‘s90+0°089 

oy ND =$528+0'065 
or combined into one, *=8'"799+0''044. 

The complete combination of the whole series formed into 
20 normal places, and in which the possible variation of the 
error of the ephemeris is also sought, gives m =$’ Scoto’-039, 
and the value of @6 is expressed in the form 


Group I. 


” 


~ 1147 +0°°28S8¢ 
4 


tn 


2 


where Zand 4 
21s 50 days. 


are reckoned from August 7*coo. and the unit ‘or 


aes 


THE SCORES PINGING NE TG RE 
Ne 
THr New CLAsstFIC ATION OF THE STARS. 


if NOW pass to the new classification of stars which has been 
sugzested by the totaluy uf the facts which I have so far 
brought bef sre yon. 

Muheugh the first observatiens of stellar spectra were made by 
Vraunhefer, we owe to Kutherfurd the first attempt at classifi- 
cation, In December 1862 he wrote as follows :? 

* The star spectra present such varieties that it is difficult to 
point out any mode of classification. Vor the present 1 divide 
them inte three groups. Virst, these having many lines and 
bands and mest nearly resembling the Sun, viz. Capella, 
8 Geminorum, a Orioms, Aldebaran, y Leonis, Arcturus, and 
8 Pegasi. Vhese are all reddish or golden stars. The second 
group, of which Sinus is the type. presents spectra wholly un- 
like that of the Sun, and are white stars. The third group, 
emprising @ Virginis, Kivel, &c., are also white stars, but 
show no lines ; perhaps they contain no mineral substance, or 
are incandescent without flame, 

“Tt is net my intention to hazard any conjecture based upon 
the furegoing observations: this is more properly the province 


Greup IT 


Group T P 


f the cheniet, and 2 great accumulation ef acewrate data should 
be abtauned before making the darigg attempt to proclaun any of 
the consume nt @lements of tlle stars,” 

This classtticrtion was followed up by Setehr, who practically 

{opted Kuperfurds three groups, changing, however, the worl 
romp te type. and addi a fourth, On this point Dr. Gould, 
Nhe netenr) of Kutlerlurd, writes ss tolluws : 

“Topernet forbeer calling attention to the classttevition, 
veelly the Sane. Subse poeath perblisheal by S-ccht without 
rem tethmeor @rany of the after libours of Rutherturd. 

Hh whe oe genveretly cited uteter seeeh’s mune.” 

258, aml ** Virenshatron.” py. 235 230.) 
coffer Se hseqent cle fieationse and of course 
fy omer etirtaf we fre to speek @bent thea with 
2 teowederstand dhe relies at one body or 
of 1 fothereedt he hoon taken ta grante that 
moo whetever ted wath sters, and that cdl the 
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stars he along one line of temperature, the highest temperature 

being at one end, and the lowestat the other. Such, atall event 

is Vogel's view. Now we have to conclude that nebule 

stars to be, and that some apparent stars are really nebule: 

_ and F think T have shown you sufficient justification for the idea 
that the undisturbed nebul.e are of relatively low temperature 
hence we have bodies getting hotter as well as bodies getting 
cooler, and both must be provided for. 

In 1873 Dr. Vogel brought out a new and much more detaile 
classification considerably extending the number of grouping 
employed by Rutherfurd and Secchi. This classification is bases 
on the assumption that all stars began by being very hot, ane 
that the various changes observed in the spectra are due t 
cooling.! and the presence of bright lines is considered as ; 
matter of secondary importance only, anid gives rise to sub 
groupings only. 

Dr. Scheiner has quite recently accepted this statement. 
appeals to his new observations of the spectrum of magnesium a 
a ‘direct proof of the correetness of the physical interpretati 
af Vogel's spectral clisses, according to which Class I, 
developed by cooling from 1.. and TH. by a further process 
cooling from IE" (Astronomy and Astro-Physts, 1904, p. 57% 

Vechiile was the ret to object to Vogel's classification, maint 


trroup TV 


‘ Group VI 


a 
aX) 


on the ground that Seechis (ypes 3 and 4 hal been imprope 
brought together,” Now the views Thave brought hetore you 4 
at the root of such a classification as this. 

It is perhaps worth while im passing te point out that ind 
course of lectures 1 gaive here in aSSo T stated, taking the 1 
classification as a basis 4: 

“Qn the nebular hypothesis, supposing 6... that 
started with ordinary cometery inatertals, then, on the — 
winning of a central condensation which ino time as to becam 
stur, as Kant and Laplice stygested, such central condensing 
should then give usa stared the fourth class. As the energy 
condensation increased and the temperature got higher, 1 
spect would change Chrough Che third and second classes, 
ultimately, ten the fomperation at highest, the first | 
spectrom: would he reaehed. Oa te ola tears dome oft 
Amperature of We now formed stir. the spectra of the see 
third, and fourth clisses would then be reproduced, but, 
eolimse, now in the direct order.” 


To seter fe chiteric 1 fa rage) Cat a ned el de et ile 
milr er Wainer Lore ete le ade Dear rire, 
"th a ae Houten ane Peomtes critiena 

yy Mede ab) EDy pe the en 4 
Sy AT A 


Avcust 29, 1895] 


We now know that this classification will not do, since. all 
teference to bright lines is omitted, and every one now agrees 
that they must take the first place, and this is one of the great 
teachings of the views Lhave been bringing forward for the last 
len years. 

The idea which one arrives at by a discussion of all the 
Spectroscupic facts is that we begin with a condition in which 
meteorites in swarms and streams are very far apart, and we get 
from the collisions of these a spectrum which gives us bright 
futings and lines, in other words the spectrum of the nebuliv ; 
when they get a little more dense, we get the bright-line stars: 
and as they vet still more dense, we find the star with a mixture 
of bright and dark flutings. Then we get still more condensa- 
tion and dark lines, and then the highest temperature of all: 
after which begins a descent on the other side, till at last we end 
in cool, dark bodies like the earth and moon. 

This scems to be the classification which is necessitated hy the 
consideration of all the facts, and it is, moreover, one which 
seems to give us possibilities of an explanation of the phenomena 
of new stars and variable stars, and many other things without 
going into the region of the unknown and impossible. 

Tt alsolands us in the so-called temperature curve along which 
1 ventured to place the various classes of nebule and stars some 
time ago. 1 am glad to say that so far no valid objection has 
been made to it. 

. It will be noticed that in the classification T have suggested 
T use the word “ group,” first employed by Rutherfurd ; itis one 
which ought never to have been changed. 

With regard to this subject, Prof. Keeler, one of our most im- 

portant authorities in this matter, agrees that a classification 
which depends on this temperature curve certainly has ad- 
yantages over other systems. TTe writes !:— 
. Prof, Lockyer’s system of stellar classification provides for 
loth an ascending and a descending branch of the temperature 
curve, and in this respect it certainly has advantages over other 
systems which claim to have a rational basis.” 

Tam also more glad than I can say that Prof. Pickering, who 
has now given many years, with the aid of appliances beyond 
all precedent, to the study of these questions, has arrived at 
conclusions strikingly similar to my own. 

In the first place he includes the nebulse as well as the stars 
in his system ; but it is right that T should add that he does not 
epmmit himself to any statements relating to the relative tem- 
periture of the different groups, although he distinctly accepts 
the idea of evolution, or what he terms an order of growth. 

Ile writes (dstronomy and Astro-Physics, 1893, p. 722): 

“In general, it may he stated that, with a few exceptions, all 
the stars may be arranged in a sequence, heginning with the 
planetary nebulc, passing through the bright-line stars to the 
Orion stars, thence to the first type stars, and by insensible 
changes to the second and third type stars. The evidence that 
the same plan governs the construction of all parts of the visible 
universe is thus conclusive.” 

Prof. Pickering’s results may be shown in tabular form, but 
first it will be well to show the general differences between the 
more recent classifications : 


Secchi. Vogel. Lockyer. 
Nebule Not clas- Not classi- 

sified. fied. |; Group 1. 
Bright-line stars “ a | 
Mixed fluting stars Type If. Class Ile. a a 
Dark line stars (ascending} ny ue, a le Selif 
Broad hydrogen stars “A ik. - I. sa Lae 
Solar stars as EB: és iil. ss If. is 
Carbon absorption stars... Sale: relia: ale 


!n his classification, Prof. Pickering begins with the earliest 
stages, taking the planetary nebuke and such nebulw as that of 
Orion ; he then comes to the bright-line stars, and then to such 
stars as those of Orion, and ultimately places the Sun, as 1 also 
do, after the spectrum of such a star as Sirius. There are prac- 
tically twa departures in his classification from that given by 
myself. One is that what 1 call the bright and dark fluting 

| group of stars, represented by several of the red, and brightest, 


lV strenomy and Istro-Physics, 1394, p. 60. 


BOa 1345, VOL. 52] 


Ade 


stars in the heavens, he makes cooler than the Sun. And the 
class of stars which [ group together and call Group VI., in which 
we get mainly the absorption of carbon in the atmosphere, he 
omits altogether, possibly for a very wise reason, as they are 
certainly the most difficult stars to tackle ; but you see the diver- 
gences in his classification from mine are small as compared with 
those between Dr. Vogel and myself, and he, I repeat, like my- 
self, attributes the variation to an ‘order of growth.” 

This premised, the differences of sequence hetween Prof. 
Pickering and myself may be shown as follows : 


Lockyer. Pickering. 
] He 
lle 
1 IOs 5 
IV, IDSs 
AC. Wo 
wil II. 


Prof. Pickering, in the Draper Catalogue, combines like stars 
under the different letters of the alphahet. The distribution of 


‘these letters in relation to my Groups is as follows :— 


Lockyer. 
! 


Pickering. 
(Draper catalogue.) 


Nebulze P. (Planetary 
Nebulz. ) 


(Oh 


ss 
es 


Bright-line stars... 


Mixed fluting stars Ie Sis 
ldark-line stars (ascending) HUG Tee NE We 1S, (2) 
Broad hydrogen stars IV. ‘A. 


iB, GK, Tee 
N. 


Solar stars nee a = Nie 

Carbon absorption stars an 
It will be seen that certain groups are represented by more 

than one letter, bul it is to be noted that here again Prof. 

Pickering and myself have arrived at very nearly similar results, 

for generally a different letter with him represents a sub-group 

with me. This will be gathered from the subjoined table. 
Table showing the subdivisions of Groups ITT. and V. 


Group. Ses 
WS fe We 
111. 8 I. (some ().) 
Il. oe Sid B. _— 
Via We 
We te G. 
Ney: Usa Ls 


With regard to Prof. Pickering, then, I have chiefly to justify 
the place 1 have given to the stars of my Group I1., which T place 
afler the nebule and bright-line stars, and he places after the Sun. 

1 fancy that one of the reasons which has led Prof. Pickering 
to this conclusion is to be found in the assumption that strong 
indications of calcium and iron can only mark one stage of 
growth, while ] think it is certain they must mark two. 

We know they mark the present stage of the Sun’s history, 
and taking meteorites as we find them, a relatively low tempera- 
lure would provide us with more calcium and iron vapours to 
act as absorbers round each one than anything else. 

Now we have strony indications of calcium and iron absorp- 
tion in such stars as a Herculis as well as in the Sun, but the 
genera] appearance of the spectra of these stars is so different 
that both Scechi and Vogel have classified them apart, and so 
indeed does Prof. Pickering. 

But the reason that I classified these stars also in different 
groups, and one on the rising and the other on the descending 
arm of the temperature curve, was that in those like a Iferculis 
we have enormous variability as well as bright lines and flutings 
indicative of sparse swarms, while in those like the Sun the pro- 
duction of such phenomena is almost unthinkable. The special 
variabilily of stars of my Group 1]. (Secchi’s type 111.) and the 
production of bright lines at maximum is now freely acknow- 
ledged. 


On this point Prof, Pickering remarks? j= 

* Long period variables in general are of the third type, and 
have the hydrogen lines bright when near their maxima. as 
stated above. This property has led to the discovery of more 
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temperature and physical conditions, arrangements were made 
to photograph the spectra of stars and nebulic, in order to test 
the view, employing a quite new basis of facts ; this new basis of 
the inquiry consists of 443 photographs of 171 of the brighter 
stars. 

Having this new and accurate basis of induction, the objects 
were to determine whether the hypothesis founded on eye ob- 
servations is also demanded by the photographs, and in the 
affirmative case to discover and apply new tests of its validity, or 
otherwise. 

The results as yet obtained are not sufficient to permit a dis- 
cussion of all points bearing upon the new classification, but 
most of the crucial ones are certainly covered by the photographs 
already obtained. 

The main instrument employed in the work has been a 6-inch 
refracting telescope, with an object-glass made and corrected for 
G by the Brothers Henry. This was at first used in conjunction 


Fic. 41.—Objective prism fitted to object-glass. 


with a prism of 73° of dense glass by Hilger. The object-glass 
and prism are fixed at the end of a wooden tube, which is at- 
tached to the side of the 10-inch equatorial, at such an angle that 
the spectrum of a star falls on the middle of the photographie 
plate when its image is at the centre of the field of the larger in- 
strument. The camera is arranged to take plates of the ordinary 
commercial size. 4} 3} inches. The spectra obtained with 
this instrument are 0°6 inch Tong from F to K. An excellent 
photograph of the spectrum of a first magnitude star can be ob- 
tained with an exposure of five minutes. Afterwards a 6-inch 
prism, with a refracting angle of 45°, obtained from the Brothers 
Ifenry, was used with the Henry 6-inch object glass. The spectra 
obtained with the latter are two inches long from F to k, and 
tne definition is exquisite. In some photographs the calcium 
line at Hl is very clearly separated from the line of hydrogen, 
which occupies very nearly the same position. It is unnecessary 
to swing the back of the camera in order to get a perfect focus 
from F to K, The deviation of the prism is so great that it 
would be very inconvenient to incline the tube which supports it at 
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the proper angle to the larger telescope, When photographing 
the speetrum of a star, therefore, the star is first brought to the 
centre of the field of the large telescope, and the proper devia- 
ion is then given by reading off on the declination cirele. This 
method has been found to work quite satisfactorily. 

With this combination the exposure required for a first magni- 
tude star is about twenty minutes. The method of mounting 
the prism is shown in Fig. 41. 

For the fainter stars, the 6-inch prism of 7$° has been adapted 
toa Dallineyer rectilinear lens of G inches aperture and 45 inches 
focal length. At times prisms of 74° have been used on a 
10-inch equatorial. 

Since the spectrum of a point of light such asa star is a line 
so fine that the spectral lines would not be measurable, it is 
necessary to give it breadth. This is done by adjusting the 
prism so that the spectrum lies along a meridian of K.A. and 
altering the rate of the clock. 

J. NonMAN LockYER. 


(To be continued.) 
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“THE annual summer meeting of the Iron and Steel Institute 

was held in Birmingham last week, commencing Tuesday, 
the 20th inst., and extending over Friday, the 23rd inst. Sir 
David Dale, the President, took the chair at the sittings for the 
reading of papers. and it may be said here that the meeting was 
remarkably suceessful throughout, being one of the pleasantest 
and most instructive gatherings that has been held for a long 
time past; both Mr. Brough, the Secretary of the Institute, and 
the local committee are to be congratulated on the excellence of 
their arrangements. 

There were twelve papers down for reading and discussion, of 
which the following is a list :— 

‘©On the Direct Puddling of Iron,” by E. Bonehill 
chienne-au-Pont, Belgium). 

“On the Production of Iron by a New Process,” by R. .\. 
Tiadfield, member of Council (Sheffield). 

**On the Thermo-Chemistry of the Bessemer Process,” by 
Prof. W. N. lartley, F.R.S. (Dubiin). 

**On the Ilardening of Steel,” by li. M. Howe 
USSR 

‘(yn the Mineral Resources of South Staffordshire,’ by 
HH, W. Hughes (Dudley). 

*©On the Iron Industry of South Staffordshire,” by D. Jones, 
Secretary of the South Staffordshire lronmasters’ Association 
(Shifnal). 

*-Qn the Tron Industry of the South of Russia,” by George 
Kamensky (St. Petersburg). 

**On Cooling Curves and Tests of Cast Tron,” by W. J. 
Rasp Ue Wo ba Ib 

“On the Analysis of Ferro-Chromium,” by E. EH. Saniter 
(Wigan). 

‘On Small Cast Ingots,” by R. Smith-Casson (Birmingham). 

* On Tests of Cast Iron,” by T. I. West (Sharpsville, Penn- 
sylvania). 

*©On Nickel Steel.” by 11. A. Wiggin (Birmingham). 

The papers of Mr. West and Mr. Keep were taken as read, 
all the others being read and discussed. 

On the members assembling on Tuesday morning, in the 
Council House of Birmingham Corporation, they were welcomed 
by the Mayor, and by the members of the local reception 
committee, 

The first paper taken was that by Mr. 1), Jones, on the tron 
industry of South Stafiordshire. This was an interesting con- 
tribution, but mainly historical in its character. It dealt with 
the rise and progress of the iron industry of the district from its 
earliest days, and, in treating of more modern times, pointed out 
how the produetion of wrought-iron had decreased as steel had 
taken its place, although a good deal of puddled iron is still 
produced in the district. The paper of Mr. Iughes, on the 
mineral resources of South Staffordshire, was very much of the 
same character, and gave, in a convenient form, many facts 
relating to the subject. 

M. Bonehill’s paper on the direet puddling of iron was next 
read. This process appears to he a revival of, and doubtless 
an improvement on, 2 method of puddling which was pre posed, 
and toa limited extent carried out, in the earlier years of the 
century, but which never obtained any great hold in the iron 
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feesry.  lteensisss, bmefly, running molten iron irom the 
t farnace inte: a reservoir, and from thence letting it Haw 
bev the pudding frrnace. the latter being of larger description 
wan is generally used. tis obvieus that with this process. as 
mypared t) the ordinary method of feeding the puddling furnace 
with ecld pig. there iy a saving of fuel. inasmuch as the metal 
Pes rt require melting: on the ether hand, the dithculty of 
eeutitg a uniform product. owing te the inability to max various 
Kinds of pag. has to he overcome. -\pparently the author has 
been saccesstul in the latter respect, although how he has ae- 
eomplished his end was not stated in the paper: the tests given, 
however, indicate that a superir quality of iron is produced. 

Mr. Kamensky’s paper on the iron indusines of South Russia 
was, Ithe the two first contolutions, of an historical nature. In 
this case, however, there was less of ancient histury in the 
meni sir, and necessarily <>, as the production of ron in Russia, 
«san industry of importance, is of essentially modern growth, 
It is tree that iron-making has been carried on in Russia for a 
tong time past, bur it is only within the last year or two that any 
great strides have been made. Now. however, there are several 
works in operation, and it appears likely that more will follow : 
=) Kussia may in her turn put in a claim for a share of the 
opening markets of the world. This isa fact that Dritish steel- 
makers may perhaps took on not altogether with satisfaction ¢ 
fat it is inevitalde. Oinly by increased exertion can British 
manufacturers maintain their position in the markets of the 
world; but there is one point. however, worthy of attention. 
If Kussia is about to start many steel works, large quantities of 
plant and machinery will be required. 1t is proposed that the 
Insutute shall neat year hold its summer meeting in Russia. 
The Siggestion is a bold one, but is worthy of comaderation, for 
it is only by pushing abroad that steel makers can hope to keep 
abreast.of the times. The days are past when the manufacture 
4 iron and steel was almost entirely centred in England. Naw 
there are works all over the world. under intelligent and scientific 
wanagement. It is unreasonable to expect chat we. in’ Mang: 
Taw, will continue to criginate all new and valuable processes, 

nd ats well, therefore, that Tnglish manufacturers should go 
bread to reap the advantages of foreign research and practice : 
juetas foreign manufacturers have in mes past, and are sull, 
reaping the advante ye of Unglish experience and study. 

The reading and discussion of the above four papers con- 
stituted the business of the first sitting. The afternoon of that 
day -Tuesday, the 20th inst. was devoted to visits to works, 
One party proceeded to the Staftordshire Steel and Inget lron 
Company's establishment at Bilston, where the operations of 
rolling sections and plates were witnessed. .\ large quantity of 
hasic steel is produced at these works > and the method of deal- 
ing with the basic slag, which is largely used for agricultural 
purposes, was inspected with interest by the members. .\nother 
party visited the Elec(rie Constraction Gaumpany’s works at 
Walverhampton ; whilst, aan, others distributed themselves 
amongst various Works in Mirmingham. 

On assemiding again on Wednesday morning the first’ paper 
taken was that contributed by Prof. Elarley, on the thermo- 
chemistry of the Bessenier process. This was an excecdhingly 
interesung paper, which these engaged in subjects of this 
nature would do well te read wr full inthe 7ruevadeens of the 
Institule. “Vhe author contmenced by saying that the flame 
iWaing from the mouth af a Bessemer converter was hist inves: 
tigated by Sir Herry Roseoe in 163 (see Manchester Literary 

ud Philosophieal Society's Je Ueedday, vol ii. p. §7, and 
Tam hil eae Nl. xaaiv. Te AaZ)s bey Lictlerge (sec 

“une bert ht Karerl eaten der Wr san fatten, Wien, 

Lov. partanys and by Mirshall Watts in gs07 )scee Palo 

GA6e Mam rie vl xen. yp. 437) by Tunper tsee Dingler’s 
To lyretur he forrnal slolysvait. po yo5)i by J. ML. Silliman 
r 1 Pt cophecal Maga in vol ste pe ty by von Lachtentfels 
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Leilegg. Kupelwieser. and Spear Varker. the spectrum is 
characterised by hands of carbon or of carbon monoxide, which 
disappear when all the carbon is burnt out of the metal. On 
the other hand, Simmler, Brunner, ven Lichtenfels, and Wedding 
hold that the spectrum is not due to carbon, or to carbon mon- 
oxide, but to manganese and other elements in pig iren, Dr. 
Marshall Watts had come to the conclusion that it was not the 
spectrum of carbon in any form, nor of manganese, but that of 
manganetic oxide, Leilegg proved that carbon monoaide yields 
a continuous spectrinn, which causes the bright spectrum ef the 
Bessemer flame: but he also attributed certain lines, or bands, 
to the high temperature of the carbon monoxide. Marshall 
Watts established the tact that six lines of the spectrum of iron 
were present in the Bessemer spectrum: Greiner observed in 
flame from highly manganiferous pig iron the spectrum of 
manganese. The author concluded this part of his paper hy 
pointing out the fact that notwithstanding the great advance 
which has heen made in spectroscopy durmg the last Gwenty 
years, our knowledge of flame spectra has remained almost 
stationary. although much attention has been directed to the 
spectra of the elements as we obtain themat higher temperatures 
by vapourising substances in the electric are, and by the trans- 
missin of clectric sparks. 

Vrof. Taitley next proceeded to deseribe a method of ac- 
curately investigating the Bessemer flame. Tle pointed out that 
the determinadon of wave-length of lines and bands by eye 
observation only, with instruments of the usnal form, is luborious 
under the most advantageous conditions, but it is especially so 
when the spectra are constantly changing: and it: becomes 
practically impossible when the lines and bands 10 be measured 
are in the ultra-violet. Spectra which are recorded by photo- 
graphy are capable of being more accurately measured at leisure 
hy very simple means ; mearcover, they constitute a permanent 
recond : and for accurate observations, determinations of wave- 
lengths are absolutely essential, he author neat went on te 
tdlescribe a modification of the instrument he had_ originally 
designed for this purpose. This is described in the Jrevecditgs 
of the Royal Dublin Society. and also in Thorpe’s ** Dictionary 
of Applied Chemistry,” article ** Spectroseope.” This insuument 
was especially designed for use in steel work, particularly for 
studying the spectra ef flames and heated gases of open-hearth 
furnaces. It was therefore desirable that it should give a fata 
amount of dispersion at the less refrangible end of the spectrum. 
A train of four quartz prisms was at first arranged, and a camera 
was filled with arack and pinion movement to the frame hokd- 
ing the dark slide, so that as many as thirty spectra could be 
photographed on one plate. “The stand, however, was found to 
be too fight. Instead of four quartz prisms, a single prism of 
caleite may be employed if the surfaces are well protected from 
dust: the prism table was fixed so ¢hatit could be placed in 
almost any required position. The camera was of metal with 
an eye-piece behind the frame for the dark slide, so as to make 
it available for visual observation, Ina cireular box at the end 
of the camera, which was reduced in size, the dark slide can be: 
fixed at any angle, as it is rotated by means af a touthed wheel. 
The prisms move automatically with the camera, and in order 
to secure the minhnum angle of deviation to the mean 1ay: 
photographed there is a condensing lens of 3-inch focus. Thet 
isa slit, plate, covered with thin quar. to exclude dust’ and 
dirt, and upon this the image of the thine was projected. OY 
metal plate, with a Veshaped picee cut out at one end, slides 
over the slit plate, and serves to shorten or lengthen the shitand 
secre a greater or smaller number of spectra on one photor 
graphic plate. In seme cases a photogiaph was taken eve 
halfminute, from (he commencement to the termination of the 
“blow.” This could be accomplished only by the use of th 
arrangement described. as the plates were na more chan 3 inche 
by zh inches. The instuument was focussed by a photograph o 
SUN Spectra. 

The author ate described an ingenious arrangement consis 
ing of ydlow cloth, wath armholes and sleeves fitted with 
clastic, by means of which he carried on development of the 
photographs without use of adark room. By this apparatus it 
was shown that a lirge number of lines in’ Che spectrum of the 
Bessemer fhune were coincident with lines in the sedar speetrimty, 
wl the position af the lines and cdges of bands with respect to 
the soduna dime was recorded, bemg: measured with a micro: 
meter screw and microscope,  hnlargements were made an 
which the spectra wore magnified ten diameters. Several miter 
polation carves were drawa by which linear nicasurements were 
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reduced to oscillation-frequencies, and by means of Barlow’s 
mathematical tables these were reduced to wave-lengths which 
are the reciprocals of the oscillation-frequencies. The author 
then went on to describe some of the difficulties met with in 
obtaining measurements of bands, due to alterations in width, 
or to their becoming less distinct at the edges. he question 
is dealt with in ‘* Flame Spectra of [igh Temperatures,” P27/o- 
sophical Transactions, (S94, part t. 

Prof. Ilartley had carried out experiments at Crewe, and 
at Dowlais, in South Wales. esults obtained by photography 
of the spectrum of the Bessemer flame were given in the 
paper. For the details we must refer our readers to the original 
memoir, «As the author pointed out, the Bessemer spectrum is 
a complex one, which exhibits differences in constitution during 
different periods of the blow, and even during different intervals 
of the same period. Watts had observed that the spectrum 
differs in different works, owing to variations of temperature and 
the composition of the metal blown. .\fter discussing the 
various opinions held by previous investigators as to the utility 
of spectrum analysis in steel making—on which subject inquirers 
are by no means agreed the cause of the non-appearance of 
lines at the termination of the hlow is discussed. Prof. Hartley 
then proceeded 10 what was perhaps the most interesting part of 
his paper, namely, the femperature of the Bessemer metal and of 
the flame, and the use of the spectrum as an index of tempera- 
ture. Watts concluded that though the temperature of the 
flame was above the melting puint of gold, it was below that of 
platinum, Le Chatelier (Cowles rendus, vol. cxiv. p. 670) 
was of opinion that the temperature of the Bessemer converter 
during the buil is 1330 C., at the finish 1580? C., 
while the steel in the ladle is at 1630° C. There is no 
measure of the temperature at the hottest period of the boil, and 
unless the metal in the converter is cooled during the last minute 
of the blow, which some of the author’s photographs indicated, 
it was difficult to understand how its temperature could be raised 
by the addition of the cooler spiegeleisen and ferro-manganese. 
The rise of temperature at this period could be accounted for by 
the after-blow. Of course when the metal is charged with 
osygen, the additional spiegeleisen, containing carbon and 
manganese, would cause the combustion of these elements. 
When the oxyhydrogen tlame spectra of the manganese, magnetic 
oxide of iron, and fertic oxide are photographed, the number of 
lines and bands in the spectra are not more numerous than with 
a Bessemer flame speetrum of only half a minute’s exposure, 
although the above spectra may have received any exposure 
from thirty to cighty minutes. When a substance emits a 
spectrum composed of bands and lines, it is evidence of 
the presence of the substance “in the flame in a state 
of glowing vapour: when the same substance emits 
two spectra, one differing from the other by the largely ine cased 
number of bands or lines, it is evidence that either the substanee 
is More copiously vapourised, or that the temperature of the 
vapour is higher, When a simple spectrum changes to one of a 
more complex character, the alteration is due to an increase in 
temperature, other things heing equal. Similarly when a 
spectrum extends through the visible rays into the ultra-violet 
region, and an increase is observed in the number and intensity 
of the ultra-violet mys, nothing but an increase of temperature 
will serve to account for the change in the spectrum. No 
increase of material in the flame would increase the refrangi- 
bility of the rays emitted by its vapour ; hence the study of the 
ultra-violet spectra of flames by the photographic method becomes 
an important line af investigation. 

After pointing out the difficulty of ascertaining the maximum 
temperature of any tlame (as such temperature may exist over 
but a very small area), and giving an instance, the author states 
that Le Chatelier’s recent measurements of the temperature of 
furnaces have given numbers considerably lower than those 
usually acecpted. Langley's estimate of the temperature of the 
Bessemer flame at 2000° C.~ because platinum appears to 
be rapidly melted in it —is not to be relied upon, Le Chatelier 
finds that the metal is not fused but dissolved in drops of 
molten steel. Marshall Watts observed that the sodium lines 
5681 and 5687 may be employed as an index of temperature, 
since they are present in the spectrum of any flame containing 
sodium the temperature of which ishot enough to melt platinum, 
but they do not appear at lower temperatures. The Bessemer 
flame does not show this double line, but only the [) lines, 
neither does it show lithium orange lines, which appear at a 
somewhat lower temperature, It may therefore be concluded 
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that the flame is not hot enough to produce these lines. The 


proportion of sudium in the Bessemer flame is evidently very 
small from the narrowness and want of intensity of the D lines, 
and the fact that they are not seen reversed in any spectrum ; 
hence, though the temperature may be high enough, the quantity 
of material present is not sufficiently large to yield the lines 5681 
and 5687, 

We have not space to follow the author in all the interesting 
details of his reasoning, but we have perhaps said enough to 
indicate his line of thought. Ie later points out that, judging 
by the number of lines and bands belonging to iron and 
manganese, which have been photographed in the spectrum of 
the Bessemer flame, the temperature must in any case nearly 
approach that of the oxyhydrogen flame, even if it does not very 
generally exceed it. The paper concluded with particulars of 
the heat of combustion of the oxidisable impurities in pig iron. 
Tle calenlates, as far as data are available, the absolute heating 
effect of such oxidation. The temperature retained according 
to these calculations amounts to 1454? C. above that of molten 
cast iron. This, however, is a theoretical value, and allowance 
must be made for the specitic heats of the gases, the metal, and 
the slag, which are greater at the elevated temperatures than at the 
temperatures at which the numbers representing specific heats 
were determined. The specific heat of the converter must be 
considerable, but it must be remembered that itis already heated 
to the temperature of the molten metal; but even if we allow 
that 50 per cent, of the heat is absorbed, or conveyed away, we 
should then have the temperature 727 C. above that of the 
molten pig iron 3 and thus, with grey iron, at 1220° C. the metal 
may have acquired a temperature of more than 1947° C., which 
is very considerably above the melting point of platinum. 

The discussion which followed the reading of this paper was 
interesting, but no new points of importance were added. Mr. 
Bauerman considered that the author was right in laying stress 
on the temperature of the flame as well as on the materials in 
the converter. Mr, J. Stead pointed out that some of the cal- 
culations were made in cases where the composition of the metal 
was very different to that common in England. Myr. Tucker 
also pointed out the difficulty in arriving at any conclusion owing 
to the variation in metal used. and he referred to the effect of a 
temperature of dissociation which might be obtained if the metal 
were sufficiently rich in silicon. Tis own experiments supported 
those of Prof, Hartley, that the temperature was certainly at 
times considerably above the melting point of platinum, and he 
was inclined to think that the temperature of dissociation was 
often reached, 

The next paper was also one of considerable scientific interest. 
It was Mr. Howe's contribution on the hardening of steel, and 
was read in abstract by Mr. Brough, the Secretary of the In- 
sutute. As the paper had been received so recently, copies of 
it had not been distributed, and it was manifestly impossible to 
discuss a memoir of this abstruse nature at first sight, especially 
as the paper was not real in full. It was therefore wisely deter- 
mined to have the text correeted, after which the paper will be 
distributed, and its discussion taken at the next meeting in May. 
For the present, it will suttice to say that the author deals largely 
with the vexed problem of the allotropic state of iron. It would 
have been a pity to have discussed the paper on the spot, as 
neither Prof. Roberts-Austen nor Prof. Arnold were present : 
neither had M. Osmond been able to send his usual written con- 
tribution. In fact, the only person present whose name has he- 
come at all prominently identified with the states of iron treated 
was Mr. Eladfield, who spoke briefly, saying that he had not 
had time to master the paper. We will, therefore, defer 
our abstract of this memoir until the time comes to give an 
account of the next meeting. 

Mr, RK. A. Hadfield’s paper on the production of iron by a 
new process was next read. The author's object has been to 
obtain a pure iron; for which purpose he had had recourse to 
aluminium as an agent. ‘The first result was that he made an 
alloy of iron and aluminium very rich in the latter constituent. 
there being no less than 36 per cent. present. In spite of being 
a failure, so far as the object in view was concerned, a very 
interesting result was obtained ¢ for although there was no more 
than a trace of carbon present. the alloy was hard enough to 
seratch glass. Proceeding on the same lines, however, and 
working with ferrous oxide and granulated aluminium, a sample 
of iron containing 99°75 per cent, of that metal was finally 


| obtained at the very moderate cost of about eighteen pence per 


pound. 
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Mr. Saniter’s paper, describing a new method for the analysis 
of chrome and ferro-chromium, was the last read at this sitting. 
This is a further extension of Mr. Stead’s modification of Dr, 
Clarke's process, and has the great advantage of reducing the 
time occupied in the analysis, 

On the afternoon of this day there were several excursions, the 
chief of which was to Worcester. where the works of the Koyal 
Porcelain Company were inspected. Another party visited the 
Kound Oak tron and Steel Works, while others proceeded to 
the glass works, freclay works, small arms factories, and 
to other works in and around Birmingham. In the evening 
there was a very successful reception and entertainment in the 
Edgbaston Botanical Gardens. 

The final sitting of the mecting was on Thursday of last week, 
when a paper by Mr. Hlenry Wiggin, on nickel steel, was first 
taken. In this contribution the advantages of nickel steel as a 
constructive material were brought forward; its great tensile 
srength combined with excessive ductility being dwelt upon. 
Another advantage possessed is freedom from corrosion, as 
compared with ordinary steel, Instances were given of the 
nickel steel containing 3} per cent. of nickel, which had a 
tensile strength fully 30 per cent. higher than ordinary 
steel, and an elastic limit at least 75 per cent. higher. 
The author does not give any details in_ regard to cost, 
which is naturally higher than that of ordinary steel ; 
but speaking upon the subject generally, he was of opinion 
that the additional price that would have to Je charged 
would generally be more than compensated for by in- 
creased efficiency. In the discussion, Mr. W. Beardmore, of 
Glasgow, said he had been making large quantities of nickel 
steel for the Jast two years. This was for armour-plates, but he 
Was nuw preparing a series of tests (o submit to Lloyd's with a 
view to introducing the material for marine purposes. Mr. 
Jeremiah Ilead, who had lately visited America, said that at the 
works of Mr. Carnegie he had seen large quantities of nickel 
steel produced at a cost, he was told, of about £7 a ton: but 
there natural gas of great richness was available. Mr. Thomp- 
son, of New York, who had been largely engaged in the manu- 
facture of nickel steel, said that in america 50,000 to 75,000 
tons of this material had been produced during the last three 
years. A German chemist had found that with an alloy of 15 
per cent. of nickel almost a new metal was made having a tensile 
strength of 244,009 Ibs. t the square inch, and an elastic limit 
as high in proportion. Tle estimated that to build a large battle- 
ship of nickel steel would add but 2 per cent. to her cost, whilst 
the efficiency would be doubled. Mr. Thomas Turner after- 
wards pointed out that nickel steel was supposed to have a wide 
range of extension and contraction with variations of tempera- 
ture, so that ifa ship went to the polar regions it might become 
even feet shorter in its length. 

Mr. Smith-Casson’s paper, on small cast ingots, was next 
read. The author claims to have got very good results by 
casting ingets together from the bottom. This was the last 
paper read at the meeting. 

Thursday afternoon was devoted to an excursion to Stratford- 
on- Avon, whilston the following day, Friday, an excursion was 
made to Kenilworth and to Warwick, where members and their 
frends were entertained at the Castle by lard and Lady 
Warwich. 


TTL STISCT ONL OT ALLEST [ae 


J* the Chemtal New for March 29 fast (vel. Ixxi. p. 151), I 
published the results of measurements of the wave-lengths 

of the more preninent lines secn in the spectrum of the gas 
from cleveite, now identifed with helium. The yas had been 
given te the by the discoverer, Prof. Ramsay 7 and being from 
the fir t batch prepared, it contained ether gases as impurities, 
uch a nitrogen and aqueous vapour, both of which gave spectra 
imerering with the purity of the true hehum spectrum. T have 
nec, thonks te the kindness of Urofs, Ramsay and J. Norman 
Tet sor, belan opportunity of examining samples of helians from 


dhifirert nanerals and ef considerable purity as far ay known 
emo soon dy concerned, These samples of gas were sealed 
yn fhe ef variou® hinds and exhausted to the most luminous 
pent for pectram observations, In most cases no internal 
ele tr@e wore ued, but the rarefied gas was illuminated solely 
by ind ne, metalhe terminals being attached (o the outside 
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of the tube.’ For photographic purposes a quartz window was 
attached to the end of the tube, so that the spectrum of the gas 
could be taken ‘tend on.” 

My examinations have chietly been made on five samples of gas. 


(1) A sample from Prof. Ramsay in March last. Vrepared 
from cleveite. 
(2) A sample from Prof. Ramsay in May last. — Prepared 


from a specimen of uraninite sent to him by Prof. Hillebrand. 
Gas obtained by means of sulphuric acid ; purified by sparking, 

(3) A sample from Prof. Kamsay in June last. Prepared 
from breggerite. 

(4) A sample from Prof. Lockyer in July last. Prepared by 
a process of fractional distillation from a sample of broggerite 
sent by Prof. Brogger. 

(5) -\ sample of gas from Trof. Ramsay, ‘ Helium Purissi- 
mum.” This was obtained from mixed sources, and had been 
purified to the highest possible point. 

In the following table the first four samples of gas will he 
called ;—(1) ** Cleveite, R.” : (2) ‘* Uraninite, Ks (3) ‘S Brog- 
gerite, KR”: and (4) “ Broggerite, L.” Only the strongest of 
the lines, and those about which ] have no doubt, are given. 
The wavye-lengths are on Rowland’s scale. 

The photographs were taken on plates bent to the proper 
curvature for bringing the whole spectrum in accurate focus at 
the same time. The spectrum given by a spark between an 
alloy of equal atoms of mercury, cadmium, zinc, and tin, was 
photographed at the same tine on the plate, partially overlapping 
the helium spectrum ; suitable lines of these metals were used as 
standards. The measurements were taken by means of a special 
micrometer reading approximately to the 1 100,000th inch, and 
with accuracy to the 1/10,000th ofaninch, The calculations were 
performed according to Sir George Stokes's formula, supple- 
mented by an additional formula kindly supplied by Sir George 
Stokes, giving a correction to be applied to the approsimate 
wave-lengths given by the first formnla, and greatly increasing 
the accuracy of the results, 


Wave: 

fength. Intensity. 

70v5"5 5 A red line, seen in all the samples of gas. 
Young gives 2 chromospheric line at 7065 5. 

oo75'1 S A red line, seen in all the samples of gas, 


Thalén gives a line at 6677, and) Lockyer at 
6678. Young gives a chromospheric line at 
6675° 3. 

The characteristic yellow line ef helium, seen in 
all the samples of gas.  Thalén makes it 
5$75°9, and Rowland 587598, Young gives 
a chromospheric line at 5576. 


5876'0 = 30 


goo2t5 3 ; ; 

504771 5 A yellow-green line, only seen in ‘* Helium 
Puriss. and in‘ Broygerite, KR.” and * 1.7 
Thalén yives the wave-length as 5045. 

5015°9 7 A green Tine seen in all the samples of gas. 
Thalén gives the wave-length 5016. Young 
gives a chromospheric line at 5015°9. 

RG 3 

Bose 10 =6A green line, seen in all the samples of gas. 


Vhalén gives the wave-length 4922, Young 
gives a chromospheric line at 4o22 3. I 

Avgreen Jine, only seen in ** Uraninite, I, 
Voung gives a chromospheric line at 487074. 


4870'O 7 


45.473 7 A green line, only seen in ** Uranimte, Rk.” 
Voung gives a chromospheric line at 48487. 

4505 ‘6 9 A green line, only seen in‘! Uraninite, R.7 
Voung gives a chromospheric Tine at 4805725 

SGA 2. There isa hydrogen dine at 470470, : 

47351 10 A very strong greenish blue line, only seen a 
SU raninitem ls. 

sae q A blue line, seen in all the samples of yas. 


Thalén’s measurement is 47135. Young: 
gives a chromospheric line at 47134. 

A dilue line, only seen in ** Praninite, RL” 

A faint blue Tine, seen in & Uranimete, Rk. 
Lockyer gives a line at 4580, from cerlai 
minerals, 1 can see no traces of it in the gas 
from Broggerite. A hydrogen line occurs al 
45SO°1, 


" 
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Wave- 
length. Intensity. _ ; Paes 
45594 2 Young gives a chromospheric line at 4358°9. 


45440 5 a 

4520°9 3. <A faint blue line, seen in ‘‘Uraninite, R.” 
Lockyer gives a line at 4522, seen In the gas 
from some minerals. Young gives a chromo- 
spheric line at 4522°9. It is absent in the gas 
from Broggerite. 

AA blue line, seen in “ Uraninite, Kk,” but not in 
the others. It is coincident with the strong 
head of a carbon band in the CO, and Cy 
spectrum. 

There is a hydrogen line at 4408-75. 

-\ very strong blue line, having a fainter line on 
each side, forming a close triplet. It is a 
prominent line in all the samples of gas 
examined. Young gives the wave-length 
4471'S for a line in the chromosphere, and 
Lockyer gives 4471 for a line in gas from 
Broggerite. 

9 Seen in ** Helium Puriss.” 

Young gives a chromospheric line at 4437 

These two lines form a close pair. I can only 
see them in ‘* Uraninite, R.” No trace of 


an 
un 

mn 
- 
unr 


4497'S 2 
44705 


he . them can be seen in the gases from other 
ia sources. Young gives chromospheric lines at 
4426°6 and 442576. 
4399°0 10 A strong line, only seen in ‘‘ Uraninite, R.” 
Absent in the gas from the other sources. 
Lockyer gives a line at 4398 in gas from 
certain minerals. Young gives a chromo- 
spheric line at 4398°9. 
4356°3 6 Seen in all the samples of gas. Young gives a 
chromosphenie line at 435574. 
4378'S $ (These two lines form a pair seen in ‘* Uraninite, 
4371.0 S | KR. but entirely absent in the others. 
4345-4 10 Seen in ** Uraninite, R.” Loekyer finds a line 
at 4347 in the gas from certain minerals. 
43339 10 [Probably a very close double line. Seen in 
“ Uraninite, J,” and ‘ Cléeveite, R.” Not seen 
in the other samples. Lockyer gives a line in 
the gas from certain minerals at 4338. 
4298°7 6 Only seen in ‘ Uraninite, Kk.” Young gives a 
chromospheric line at 4298°5. 
42813 5 Only seen in ‘* Uraninite, R.” 
4271°0 5 Only seen in ** Uraninite, KR.” The strong head 
of a nitrogen band occurs close to this line. 
4258'S 7 ‘Seen in all the samples of gas. 
M227 °T 5 Only seen in ‘SUraninite, R.” Young gives a 
chromospheric line at 4226°S9 
4198°6 These three lines form a prominent group in 
“ Uraninite, IR,” they are very faint in 


mec Gleveite, 1.7” “a Se Bréggerite, 1,” but 
| are not scen in * Broggerite, R.” 
An cxtremely faint line. Lockyer gives a line 
at 4177, seen in the gas from certain minerals, 
and Young gives a chromospheric line at 


4179'S. 


a 
- 
ie) 
© 
Ne} 

m OOO 


| 416974 Seen in ** Hehum Puriss.” 
| 4157°6 $A strong line in ‘* Uraninite, R.” very faint in 
“ Broggerite, R,” and ‘1L,” not seen in 
TOlevete ye 
4343°9 7 Strong in‘ Cleveite, R,”? in “ Helium Puriss.,” 
and in “‘Broggerite, ee lerismiaint sain 
™ Uraninite, R,” and not seen in “ Broggerite, 
Ree Lockyer gives a line at 4145 in gas from 
certain minerals. 
B13 7 I'resent in all the gases except ** Cleveite, R.” 
4044°3 9 resent in ‘‘ Uraninite, R,” and ‘* Cléveite, RB.” 
Absent in the others. 
(pees lines form a very close pair, seen in all 
yo261 10 the samples of gas, except ‘ Bréggerite, R.” 


Ro2i15 6 | Lockyer finds a line in Bréggerite gas at 

4026°5. 

Seen in all the samples of gas, 

Seen in ‘6 ]1elium Puriss.” 

The centre line of a dense triplet. Only seen 
in ‘ Cléveite, RK.’ in Vlelium Puriss.,” and 
‘* Broggerite, 1.” [ale gives a chromospheric 
linc at 3964. 


hewis46, VOL, 52| 


WATORE 


to 


429 


Wave- 

length. Intensity. 

3962°3 4 Seen in all the samples of gas. 

3948°2 Io Yery strong in ‘t Uraninite, RK,” very faint in 
*¢ Cleveite, R,” and not seen in the others. 
Lockyer finds a line in gas from Broggerite at 
3947. There is an eclipse line at the same 
wave-length. 

3925'S 2 Seen in ‘* Helium Puriss.” 

39170 2. Seen in Tlelium Puriss.” 

39132 4 Only seen in ‘‘ Uraninite, R,” and “Jelium 
Puriss.” Ilale gives a chromospheric line at 
3913°5 E 

f A very strong triplet, seen in all the samples 

3590°5 9 of gas. Lockyer finds a line having a wave- 

3888°5 10 length 3889 in gas from Bréggente. Hale 

3885°9 9 gives a chromospheric line at 3885°73. There 
is a strong hydrogen line at 3589°15 

38746 6 Only seen in ** Uraninite. Kk.” 

BSe77) S$ Seen in ** Helium Puriss.” 

3819.4 10 Seen in all the samples of gas. Deslandres 
gives a chromospheric line at 3519°5. 

3500°6 4 Seen in ‘‘ Helium Puriss.” 

Bees 5 Seen in ‘Helium Puriss.” ale gives a 
chromospheric line at 3733°3 

3705 "4 6 Seen in all the samples of gas. Deslandres 
gives a chromosphenic line at 37059. 

36420 $ Only seen in ** Uraninite, Rk.” 

Bosae3 8 Seen in ** Helium Puriss.” 

3627'S 5 Only seen in ‘‘ Uraninite, R.” 

3613°7 9 Seen in ‘‘Tlelium Puriss.” 

3587°0 5 Seen in ‘* Helium Puriss.” ‘ 

Ba475 S Seen in ‘f Helium 1’ uriss.” 

3353/8 5 = Seen in ‘' Helium Puri 

3247°5 2 Seen in ‘f Telium Puriss. 

3187°3. 10 ©The centre line of aclose triplet. Very faint in 
**Cléveite, BR,” and ‘‘ Uraninite, R.” and 
strong in ‘ [Helium Puriss.” and in ** Brog- 
gerite, L.” It is not seen in ‘* Broggerite, kK.” 

2944°9 $ <A prominent line, only seen in wee Ilelium 
Puriss.” and in ‘ Broggerite, L.” 

2536°5 $ Seen in *‘Tlelinm Vuriss.’ A mercury line 


occurs at 2536°72 


2479'! 4 Seen in ‘lehum Puris 
24.4674 2 Seen in * Helium luriss. 
2419'S 2 Seen in ‘* Helium Puris 


Some of the more refrangible lines may possibly be due to the 
presence of a carbon compound with the helium. To photo- 
graph them, a long exposure, extending over several hours, is 
necessary. The quartz window has to be cemented to the glass 
with an organic cement, and the long-continued action of the 
powerful induction current on the organic matter decomposes 
it, and fills the more refrangible end of the spectrum with lines 
and bands in which some of the flutings of hydrocarbon, 
cyanogen, and carbonic anhydride are to be distinguished. 

There is a great difference in the relative intensities of the 
same lines in the gas from different minerals. Besides the case 
mentioned by Prof. Kayser of the yellow and green lines, 5876 
and 5016, which vary in strength to such a degree as to render 
ut highly probable that they represent two different clements, I 
have found many similar cases of lines which are relatively faint 
or absent in gas from one source and strong in that from another 


source. 
Noticing only the strongest lines, which I have called 

“* Intensity 10,” “9,” or “S,” and taking no account of them 
when present in traces in other minerals, the following appear 
to be special to the gas from uraninite :— 

ise) es 

4658°5 

4425°1 

44240 

mya) 

4375°5 

43710 

43454 

41086 

4189°9 

4ISES 

41576 

3948"2 

3642°0 
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The flowing strong lines are present m all the samples of 
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The distribution assigned to same of the dines in the above 
ables is subject to correction. The mmtensities are deduced 
‘rom an examination of photegraphs, taken with very varied ex- 
posures : some having been exposed Jong enough to bring out the 
fainter lines, nd some acshort time te give details of structure 
inthe stronger dines. Unless all the photographs have been 
exposed for the same time. there is a lability of the relative 
intensities Hf lines in one picture not being the Same as those in 
another picture. Judgment is needed in deevling whether a line 
sto have an intensity of 7 or Sassigned te it; and as in the 
ables To have not inclw led lines below tensity 8, it: might 
happen that another series of photographs with independent 
Meawrements vf intensities would im seme degree alter the above 
ircingement. 

Im the Ollowing table | have given a list of lines which are 
ibe bly idemtieal with lines observed an the chromosphere and 
yr MAN ees ¢ 
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Mayor of San Francisco, has just offered the State University 
Kegents thirteen acres of Jand within the city limits, on which 
to ereet buildings for the attiliated colleges of the University. 
In addition to this. he will deed to the Trustee of the city 
thirteen acres adjoining, as a site for the Sutro library of over 
200,000 volumes. The gift is valued at £300,000, and will be 
worth £400,000 when ‘the contemplated improvements are 
made, 


Tr Clothworkers’ Exhibition, awarded by the Oxford and 
Cambridge Schools Examination Board to the best candidate in 
physical science at the examination hekl for Mgher certiheates, 
has been gained hy T. W. agan, Denstone College, Stuuftord- 
shire. The eahibition, which is of the value of £52 10s, a year, 
is tenable for three years by the holderas a nen-collegiate student 
at either Oxford or Cambridge. 


Mr. W. M. GavgbNER, Assistant: Lecurrer in Dyeing in the 
Vorkshire College, Leeds, has been appointed Tead Master of 


the Chemistry and Dyeing Department of the Bradford 
Veehnical College. 
Tir Calendar of the Durham Collegeof Science, Newcastle: 


upon Tyne, far the session 1895 96 has just been published, and 
also separate prospectuses of the day and evening classes, 


sik A. Rorti asked the Virst Lord of the Treasury on 
Tuesday whether the Government intended, and when, to pro- 
pose legislation ino pursuance of the repert of the Gresham 
Commission or the University of Jondan, In reply, Mere 
Balfour said that legislation will be Impossible on the subject in 
the course of the puesent Session, and he was unable to say what 
action will he taken by the Government. 


THE operations of the City and touilds of London Institute 
are divided broadly into two branches, viz. the edueational 
work af three London Colleges, and of the ‘Technological 
I:xaminations. The new edition of the programme of the latter, 
meluding regulations for the registration and inspection of classes 
in technology and mannal training, has eome to hand, It is 
more bulky that any of the previcais programmes of the examina 
tions, which fact may be taken as an indication that the Institute 
is growing with the extension of technical education, The 
technical subjects in which examinations arc held now number 
sinty-three. A) practical examination for ‘ electric wiremen” 
has been added, and a corresponding addition has been made to 
the syllabus for the preliminary examination in electric lighting. 
Yhe syHabuses of several other subjects have been modified, and 
that in wood-work has been rewritten. 


Tire forty-second Report of the Deparanent of Science and 
Art has just been received, A noteworthy point shown by the 
statistics cantained in it is the diminution in the number of 
science schouls, classes, and students under instruction, brotght 
about by the abohtion of grants for seemad class passes in the 
Hlementury Stages of Science subjects. 4s compared with the 
previous year, the number of schaols i 1804 1a decreased by. 
152. frow 2754 to 2002: the umber of pupils had decreased by 
abort 10,000 = from 103.43t to tS3,620: and the number of 
classes in dite rent branches of science had decreased hy oS from 
TO, Fel 0] 33 Plas diamnution is attributed te dhe changes in 
payments on results, ‘Cand cilsa probably to the openiag 6f 
nimecous techtical classes hy the local Gutborities in: different 
parts at the contr, which have drawn away the students fom 
the claeses in pure science. “The decrease in the number o 
schools ad Classes is owing: partly te the same cause, and partly 
to the vail nation of staller schools, or to ther absearption ir 
the mae prosporcus and better supported schools in their nerghe 
bearhood, many classes in which instrieGon of a very clement 
nature only had been given being at the same time closed.” WV 
determination tas been made of the avenge ages at whie 
stulents inthe Denartment’s science classes obtained suecesse 
inthe J lemer tary and Advanced Stages, Tt was found that the 
average age mn Day Schools fora student to obtain a first ¢ 
clementary was about 14, aud for a second class 
Adsanced about 154, while in the evening chisses the ages were 
respectively about eS and-21. In addition to stutisties, and 
inforniition as tu science instruction and technical education, 
the Keport contains the reports of the work of the Geological 
Survey of the United Kingdom, and of the Committee on Solar 
Vhysics, 
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SCIENTIFIC SERIALS. 


American Journal of Science, \ugust.—T he earth a magnetic 
shell, by Frank J]. Bigelow. This paper gives the vectors of 
the polar magnetic field at the earth due to the sun, together | 
with certain deductions from their intensity and distribution, 
Unless the magnetic permeability of the interior of the earth is 
less than 1, which is highly improbable, the polar vectors 
obtained must be interpreted as stream lines flowing round an 
obstacle in the interior of the earth. In other words, the outer 
stratum of the earth is permeable to the external magnetic forces, 
while the nucleus is not ; that is to say, the earth is a magnetic 
shell. The diameter of this impermeable nucleus is calculated 
at 6340 miles, and the thickness of the shell at 790 miles. The 
external polar ficld is concentrated in two belts, one of which is 
the auroral zone round the poles, and the tropical belt at the two 
tropies. It is a pity that most magnetic observatories are placed 
on the mid-latitude depression. Sinee both the magnetic and 
the electromagnetic vectors represent cosmical forces of the same 
type as gravitation, connecting the sun with the planets, they 
should be taken into account in general theoretical astronomy, or 
the celestial mechanies of the solar system. It is possible that 
certain irregular motions as yet unexplained may be accounted 
for on the hasis of these additional forces.—On the velocity of 
electric waves, by John Trowbridge and William Duane. The 
apparatus used for photographing successive sparks whose images 
were thrown on the plate by a revolving mirror, was substantially 
the same as previously described ; but the dielectric used was 
plate glass, and the terminals were made of cadmium. The 
average value for the velocity of electric waves travelling along 
two parallel wires was 3°0024 x 10! em. per second, a value 
which differs from the Pelncitst of light by less than 2 per cent. 
of its value, and from the ratio between the two systems of 
electromagnetic units hy even less.—On the distribution and the 
secular variation of terrestrial magnetism, by L. A. Bauer. The 
distribution and the secular variation appear to be closely related, 
they obey similar laws, and seem to be connected in some way 
with the rotation of the earth, The following are some of the 
laws traced by the author: The mean declination along a 
paralle] of latitude is always westerly, the minimum occurring 
near the equator, The mean inclination along a parallel of 
latitude follows quite closely the law: tan =2 tan @ where I is 
the inclination and 9 the geographical Jatitude. The minimum 
range in declination, and the minimum average secular change 
from 1780 to 1885 along a parallel of latitude occurred near the 
equator, the values generally increasing upon Ivaving the equator. 
TVhe corresponding values in the case of inclination were maxima. 
and deerease upon leaving the equator. —Complementary rocks 
and radial dykes, by L. V. Virsson. ‘* Complementary rocks ” 
are such that if the basic types are combined with the accom- 
panying acid types, they give the composition of the main type 
of magma with which they are associated. 


SOCIETIES AND ACADEAITES, 
Loxbox, 


Royal Society, May 1.—Dr. E. Lindon Mellus gave the 
results of experimental lesions of the cortex cerebri in the 
Bonnet Monkey. Vhe experiments were confined to the left 
hemisphere, and consisted in the removal of minute portions of 
the eurtex (generally about 16 sq. mm.) representing the centres 
for movements of the hallux and thumb, as well as several 
centres within the facial area. The animals recovered from the 
operation without any sign of sepsis, and were killed from ten to 
thirty-five days after the operation, the brains and eords 
hardened in Miuiller’s fluid, and stained by the Marchi method. 
Numerous association fibres, both coarse and fine, connecting 
the lesion with the surrounding cortex, were found degenerated. 
Yhese were always most numerous in the immediate neighbour- 
hood of the lesion, and mostly distributed to the two central 
convolutions, 

Irom fesions in the hallux centre degenerated association 
fibres were distributed to both central convelutions to the level 
of the inferior genu of the fissure of Kolando, to the parietal 
lobule, to the posterior portion of the superior frontal conyolu- 
tion, to the Jobulus paracentralis, precuneus, and the gyrus 
fornicatus. Degenerate fibres crossed inthe middle third of the 
corpus callosum and were distributed to corresponding por- 
ttons of the right cortex, the degeneration on the tight side 
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being considerably less than on the left. In the lower levels of 
the left internal capsule the degeneration was scattered over the 
area of the middle third of the posterior limb, being somewhat 
| anterior to ity position in higher levels. From the posterior 
limb of the internal capsule most of the fine degeneration passed 
into the optic thalamus, while the coarse passed on into the erus, 
where it was found in the middle third. Many coarse degenerate 
fibres passed from the crus into the substantia nigra. At the 
decussation of the pyramids the tract divides, the larger portion 
crossing to the oppostte lateral column, while the smaller goes to 
that of the same side. The amount of degeneration passing to 
the lateral column of the same (left) side varies from a third of 
all the degeneration in one ease to about a twentieth in the 
others. In each case a few degenerate fibres remain in the left 
anterior column after the completion of the decussation. The 
amount varies in dificrent cases, and is not apparently dependent 
on the propurtion of degenerate fibres passing to the lateral 
column of the same side. The relations and extent of the de- 
generated arcas remain unchanged thioughout the cervieal and 
dorsal cord. The degeneration in the crossed tract of cach side 
is evenly scattered over its entire area, the two sides only differ- 
ing in the density of the degeneration. In the lumbar region 
the degeneration in each crossed tract and in the left anterior 
column begins to go out, and, in the only ease examined at that 
level, the degeneration had not al] disappeared at the level of the 


_ third sacral root. 


In lesions of the thumb centre (ascending parietal convolution 
just above the inferior genu of the fissure of Rolando) degenerated 
association fibres were distributed to the central convolutions 
from the border of the lofgitudinal fissure nearly to the fissure 
of Sylvius. Toa less degree, but in varying amounts, degenerate 
fibres were traced to the posterior portions of the ‘middle and 
inferior frontal convolutions, to the supra marginal and angular 
gyri. the upper or posterior portion of the superior temporal 
convolution, the precuneus and fobus quadratus and paracen- 
tralis and the gyrus tornicatus, Degenerate fibres crossing in 
the middle third of the corpus callosum were distributed to the 
corresponding convolutions of the right side, though less in 
amount and area of distribution. There was a remarkable 
variation in the size of the fibres distributed to the central con- 
volutions of both hemispheres, being coarse above the level of 
the lesion and fine below, thus corresponding with the measure- 
ments made by Bevan Lewis of the corpuscles of the fourth layer 
of the cortex in this region. The arrangement and distribution 
of the degeneration in the posterior limb of the left internal 
capsule was the same as in lesions of the hallux centre, and there 
was the same passage of fine degeneration from the eapsule 
to the thalamus. The amount of coarse degeneration passing 
from the crus to the subsiantia nigra was much greater than in 
lesions of the hallux centre, varying from a half to nearly the 
whole of the degeneration reaching the crus. In one case only 
was there a division of the degenerated tract at the ducussation 
of the pyramids such as was observed in lesions of the hallus 
centre, and the amount of degeneration passing to the left 
lateral colunin was less than in either ot the hallux cases. This 
was also the only case in which a few degenerate fibres remained 
in the left anterior column after the completion of the decussation. 
In two eases some degeneration was found in the right capsule and 
crus occupying the same position and following the same course 
as the degenerate fibres in the left capsule and crus, but its 
direct connection with the lesion could not be demonstrated. 
Krom the level of the seventh cervical root downward the de- 
generate fibres steadily and gradually disappeared, and at the 
level of the third dorsal root there were none left, thus confirm- 
ing the results obtained by excitation of the nerve roots. 

The lesions within the facial area were, with one exception, 
along the upper border of the fissure of Sylvius. The single 
exception was in the ascending frontal convolution near the 
inferior genu of the fissure of Rolando, In all these experiments 
the degenerate association fibres were mostly distributed to the 
central convolutions, but in some instances la the posterior por- 
tions of the middle and inferior frontal, the superior and inferior 
temporal convolutions, and the supra marginal gyrus. The de- 
generation in the corpus callosum was mostly im the anterior 
half of the middle third, and the distribution of degenerate hbres 
to the conyolutions of the right hemisphere more nearly corre- 
sponded to that of the left than in lesions of the hallus or thumb 
centre, In all the lesions of the facial area the degenerations in 
the uppermost levels of the capsule were in the anterior portion. 
gradually moving backward in the lower levels until they were 
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found in the same poxtion (the middle third of the posterior 
limh) as the degenerations resulting trom Jesions of the hallux and 
thumb centres. In this backward movement of the facial fibres 
in the capsule there is necessarily a level in which they envelope 
the genu, which would account for the fact that they are gene- 
rally described as occupying that position. Asin the other lesions, 
most sd the hne degeneration passed from the internal capsule to 
the thalamus. In the crus the degeneration was scattered pretty 
evenly over the area of the middle third, exactly corresponding 
to the situation of the pyramidal tibres in the other experiments, 
and not occupying the position usually assigned to them, mesial 
te the yyvramidal fibres. No degeneration was found in the 
accessury bundle to the filet. .\s in the other experiments, de- 
generate fibres were found passing from the crus to the substantia 
nigra. The remaining degenerate fibres began to leave the left 
pyramidal tract at the junction of the pons and medulla, passing 
as single degenerate tibres to the facial nucleus of one or the 
other side. Below the level of the facial nuclei these fibres 
pessed to the motor nuclei of the glossopharyngeus and vagus 
on both sides. the majority crossing the raphe to reach the nuclei 
on the opposite side. Uecasional fihres were observed which 
apparently passed to some termination dorsal to these nuclei. 
This movement of degenerate fibres continued as far as the 
sensory decussauon. A few degenerate tibres (probably thum) 
or finger fibres) remained in the pyramid and crossed in the 
decussation to the right lateral column, and dinxappeared in the 
lower cervical or upper dural region. In some of the facial 
leauns there were appearances of degeneration in the right 
internal capsule, but its connection with the lesion could not be 
demonstrated. 
Paris. 

Academy of Sciences, August 19.— On matches tipped 
with caxpdosive mixtures, by M. Th. Schleesing. The auther has 
experimented with a number of mixtures of substances with the 
view of finding a paste endowed with the properties of that mix- 
ture containing white phosphorus, and not having its poisonous 
character. The results show that it is necessary to use potas- 
sium chlorate, red phosphorus, ground glass, and glue on its 
equivalent. and that it is by no means a simple matter to find a 
perfect substitute forthe paste used in tipping common matches. 

On the storms aml earthquakes in Austria during oe bye 
Ch. V. Zenger. It ts shown that during this perind ; (1) Solar 
activity has been very great. (2) Magnetic perturbations have 
been very ample and frequent. (3) Earthquakes and cyclonic 
storms of extraurdinary violence have coincided with the appear- 
ance of numerous and brilliant meteorites, and with the passage 
of numerous shooting stars, On equilateral hyperbole of any 
order, by M. Paul Serret. © On permanent deformations and the 
rupture of solid bodies, by M. Faurie. On the conducting 
power of mixtures of metal flings and dielectrics, by M. a. T. 
Lhuillier. Kesearches on the combinations of mercury cyanide 
with chlorides, by M. Kaoul Varet. 
on the combinations of mercury cyanide with the chlorides of 
sadiom, afimonium, barium, strontium, calcium, magnesium, 
zinc, and cadmium. The solutions of these dewble salts do not 
yise the tsepurpurate: reactien with a picrate at 30, and hence 
the cyanoyen remains wholly in combination with the mercury 
at this temperature. On boiling, however, there is evidence of 
interchange of a small proportion of cyanogen for chlorine. 
Thermal researches on cyanurie acid, by M. Paul Lemoult. i145 
in the case of phosphoric actl, the addition of each of three 
equivalents of alkalis marked by a different evolution of heat ¢ 
the act asa tribasic wtred acid. —Ileat of combustion of some 
A-ketunic ethereal salts, by M. J. tiuinchant. = Determination of 
leat disengaged in alcoholic fermentation, by M.A. Boutfard.— 
On the gum af wines, by MM. G. Niviere and A. Uubert. 
on the migration of phosphate of lime in plaints, by M. 
Vavelin. 
Sport 


ik 
Origin and role of the nucleus in the formation of 
and in the act of fecundation, amony the Uredinee, by 
M1. th) i ne Troutty. 

ERLIN. 

Physiological Society, July 5. ~Vref. Munk, l'resident, in 
Whe Pair. Vrof Hi. Munk spoke on contractares he had 
oberved in monkeys after removal of the motor areas of the 
cerebral cortex. © Prof, Gad reported same experiments of Mrof, 
Sicolaide! (of Athens), which had demonstrated the presence of 
fat grare deg in the pylone gastric glands and in runner's glands. 

July to. Trof, dy Bois Reymond, President, in the chair. 
Hor, Schiltz demon trated micro. and macro-scopically the con- 
traction of the un@nated muscle fibres of the 
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A thermochemical study | 
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stomach of Sala- | 


mander. It was seen that the excised strips only centract 
when they are cut out in the direction of the long axis of the 
fibres, not when the tibres are cut through at right angles to 
their axis. 1). Rawitz had stained the lymphatic glands in the 
mesentery of Macareus wprtontodens by his * additive” method. 
Ile found the nuclei of the celly were generally placed excen- 
trically, and contained a minnte round chromatin patch, The 
linin network was marked by minute nuclei at the points of 
intersection and attachment. The structure of the plasma wis 
quite indeterminate, but it, appeared te contain a small round 
hody, 2to 3 4 in diameter, which stained somes hat deeply, and 
which he regarded as van Beneden’s *sattraction sphere.” Dr. 
Schultz had examined the optical propeities of unstriated 
muscle-fibres of vertebrates in polarised light. It was found 
that although single fibres were not doubly refracting, a thicker 
layer of them was so quite distinctly. Irom this he concluded 
that the sézgf fibres are in reality doubly refracting, but too 
feebly so to be perceptible. The double refraction became less 
during contraction, from which he concluded that, in accordance 
with von Ebners theory, the anisotropic property of the fibres ts 
due to differences in their internal tensions, the latter being 
greater in a transverse than ina Jongitudinal direction. 
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THE PE MBC EG AND GEOLOGY. 
Results of a Transcontinental Series of Gravity Measure- 
ments. iby George Rockwell Putnam. .Voles on the 

Gravity Determinations Reported by Mr. GR. Putnam. 

By Grove Karl Gilbert. (\Vashington, U.S.A.: 

Philosophical Soctety’s Bulletin, vo\. xii. pp. 31-76.) 
Ss ¢ the number of swings, which a pendulum of 

given length makes in a certain number of hours, 
depends upon the attraction of the earth at the place 
where it is swinging, it follows that, if an observer carries 
the same pendulum to ditferent places, and notes the 
number of swings at each place he visits. he can by that 
means compare the force of gravity at the several places. 
If the carth were a smooth spheroid consisting of con- 
centric shells, cach of uniform density throughout, then 
gravity would have the same value at all stations situated 
on the same parallel of latitude. But if, as is the case in 
nature, there are mountains and clevated plateaus along 
the course followed by the observer, gravity ought to vary 
from its normal value, and in fact 1t is found to do so. 
‘Theoretically it is possible to calculate what variation of 
yravity al a given station ought to be caused by the 
altitude of the station, and the attraction of the neigh- 
bouring visible masses—s.e. of the mountain or plateau 
where the pendulum is swung, and of the rock masses 
round about, and when these disturbing causes are 
allowed for, and the corresponding corrections made, the 
value of gravity as deduced from the rate of the pendulum 
might be expected to tally with what it would be at the 
base level, supposing the mountains and all the sur- 
rounding masses carted clean away, and the smooth sui- 
face of the plobe laid bare. This correction is termed 
reducing to the sea level, or to the mean level if the 
reference is made, not to the sea, but to some inland 
station, ‘Vhe question then to be answered sor each 
station is, whether when this correction has been made, 
or, tn technical language, when gravity has been reduced 
to the sea, or mean, level, docs the reduction give the 
value which might be expected for the latitude? If it 
does not, this points to seme deviation from regularity in 
the density of the earth’s crust below the station, the 
nature of which may be inferred from the character and 
amount of residual discrepancy, when the reduction his 
been made. In this way it is that the pendulum becomes 
a kind of geological stethoscope. 

In investigations of this kind, the elevated ground 
which forms the station is usually very much wider than 
it is high, so that, bearing in mind the law of the inverse 
square, it may be regarded as an extensive plain. If 
from local peculiarities it cannot be so regarded, com- 
pensatory allowances are made to bring it under that 
category. The etfects of the station being situated on an 


elevated plateau are of three kinds, two of which cause | 


gravity to appear smaller than it would appcar at the sea 
level beneath the station, and one which causes it to 
appear greater, Of the two which make it appear 
smaller, the more important ts, that the increased distance 
from the earth’s centre causes the attraction of the earth 
as a whole to be diminished ; the other, which is insig- 
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nificant, and usually neglected, is that the increased dis- 
tance from the axis of rotation incrcascs the centrifugal 
force, which is opposed to gravity. The third effect, 
which catises gravity to appear greater than at the sea 
level, arises from the attraction of the matter of which the 
clevated plain, or mountain, 1s composed, for that may be 
regarded as an adventitious mass of rock, in excess of the 
sphere, placed bencath the pendulum. The reduction of 
the gravity observed ut the station consists, thercfore, in 
adding a correction equivalent to the diminution due to 
the elevation of the station, and subtracting a correction 
equivalent to the attraction of the mass of the clevated 
plain. If the reduction so made does not bring the ob- 
served valuc to agrce with the valuc at the sea level, 
appropriate to the latitude of the station, there must be 
some geological cause present to account for the 
discrepancy. 

It came to light in 1847, in consequence of the great 
trigonometrical survey of India, that, on approaching the 
range of the Himalayas within about sixty miles, the 
plumb-line, or vertical, was slightly deflected towards the 
mountains, so that it did not remain exactly perpen- 
dicular to the earth’s surface. This was what might have 
been expected, because the great rocky mass would 
naturally draw the plumb-line towards it. But when the 
attraction of the mountains came to be calculated, it was 
discovered that, although their action was great enough 
to have caused a source of perplexity to the surveyors, it 
was nevertheless not so great as might have been ex- 
pected. Clearly, then, some geological cause was latent, 
which required to be explained. 

After some not very successful attempts at explanation 
by others, Airy, then Astronomer Royal, proposed in 
1855 a solution of the difficulty which met the case. Fle 
assumed, as in those days was usually done, that the 
crust of the earth was comparatively thin, and rested 
upen a more or less liquid substratum, which in his 
paper in the PAdlosophical Transactons he called “ tava.” 
Then he showed that a great mountain mass would 
break the crust through unless it) was supported by a 
protuberance beneath it, projecting downwards into a 
layer denser than itself. In short, it needed to be held 
up in hydrostatic equilibrium, much as an iceberg is 
supported in the ocean; and he explained how, under 
these circumstances, the observed deficiency of attraction 
of the plumb-line towards the mountains would be 
accounted for. 

Although this observation upon the plumb-line was not 
a direct investigation of the force of gravity, it was never- 
theless conducive to it, for the unexpected abnormality in 
the horizontal effect of mountain attraction rendered it 
probable that the same cause, whatever it might be, 
would produce some corresponding cffect upon vertical 
attraction, 7.2. upon gravity, It has been explained how 
the pendulum is the suitable apparatus for measuring 
gravity, and accordingly the pendulum was called into 
requisition to make more direct observations. At certain 
stations of the Indian Survey, ef which the height and 
position had been already determined, the mcan number 
of swings, called the “vibration number,” was observed, 
which were made by the pendulum in twenty-four hours ; 
and the force of gravity at the different stations Was thus 
compared, The local attraction of the elevated mass on 


U 


gd 


eh the pendulura stood, and the ettect of elevation 
wbaxe the sca. were then allowed for, and the vibration 
aenber. when so corrected, was regarded as the vibrauion 
amihber for that station when reduced to the sea level. 
The pendulum used would have made 6,000 vibrations 
n twenty-four hours at the equator, It must theretore 
nive been slighty longer than a seconds pendulum, 
lich would make S6,400 in the same interval. The 
»bservations Showed that there was a more or less marked 
Jen ines of gravity over the whole continent of India, 
and that the deficiency was greatest at the most lofty 
stations. At Moré, 15.408 fect above the sea, the denciency 

ws cnough to make the vibrations in twenty four hours 
taenty-four fewer than they ought to have been if the 
attraction of the mountain had produced its full ettect. 
It was obvious, therefore, that some hidden cause existed 
which countera ted the attraction ef the mountain, 
and this could have been no other than a deticiency of 
density in the matter beneath at. Vhe conclusion is 
dentical with that reached by .iry in connection with 
the deflection of the plumb-linc, namely, that the Hima- 
layan range is supported by a downward protuberance, 
projecting into a more dense substratum. 

This mode of support. ts adready remarked, i similar 
to what is terined hydrostatic equilibrium. As apphed to 
the support of the cardy’s crust American geologists have 
niven to it the name “isestaey. which well describes the 
phe nemenon. 

During the past year an extensive series of gravity 
icasirements has been carried out by the Coast and 
Geodene Survey of the United States. by the use of the 
halfsecond’s pendulum, a much and 
portable instrument for the determination of gravity thin 
any hitherto employed. 


sinter more 
were made at 
twenty-six stations, eghtcen of which follow nearly along 
the 3yth parallel of Jatitude ; and these are particularly 
will adapted to throw Hight on 


Observations 


MMportant questions 
egard ng the condiuon of the carth’s crust. 


“This tine of stations, commencing at the .\thantic 
cost, asonds to nea the Appalachians, traverses the 
arew contra) plain, wradually increase in altitude trom 
dys to Cog: fect, then rises to the high clevation of the 
nan cham of the Rocky \Vlountains, reaching an aldtude 
f tgo8s feet at Pikes Veak, descends inte the croded 

lees of the Grand and Green Rivers, crosses the 

uminit of the Wasateb ndge. and tinally descends to the 
AYeat western plateau of the continent.” 


This seres of gravity determinations affords an ex- 
ee ptondly favourable opportunity of helping to determine 
ether Une support of the clevated regions traversed 
appeirs to be best accounted for by ripadity in the 


freod.ton oon whith the, rest, so that, in spite of 
i o@tt and the largeness of the area occupned by 
Pee tose ere prevented: from sinking, down inte the 
' oob: or on the other hand, whether they 
Wi teabel oa owe have Bard that Abry Sug @i sted, 
went le erg nog denser substratum, or, as the 
We rae ' ostacy, which is the swan thing 
10 hdr « elm, 
Lite Fara ys «oof the aaethod pursued ino re- 
wet graety tothe sede cl hae been alredy cxphuned. 
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and subtracting a correction equivalent to the attraction 
of the mass of the elevated plain upon which the station 
may be considered to be situated. When these twe 
correcsions have been made, gravity so corrected would 
be the same as that appropriate to the Jatitude, or, as it 
may be termed, to the “computed value.” unless there is 
some deviation from regularity in 
matter below sea level. 
the 


the density of the 
‘The result preved that this was 
For gravity so reduced turned out to be 
Invariably Jess than that appropriate to the Jautude. It 
was clear, therefore, that at these stations in America 
there was a deficiency in density beneath the elevated 
districts. just as had already been found to be the case 
in India. ‘There could be ne doubt that 
had a share in contributing to their support. “The inquiry 
was now carried a step further. Did each mountain 
individually owe its support to a separate protuberance of 
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Isostacy 


its own beneath it, or was the mountainous region as a 
whole supported in that manner, cach separate mountain 
owing is support to the strength of the crust on which it 
wais ad mercteactescence 2? The case might be illustrated 
by conceiving a number of lozs af wood of different sizes. 
HW these oat side by side in water, the larger logs will 
stand the higher above the surface of the water; but cach 
log will have a part immersed which will be its individual 
support, and this will be deeper for the logs which stand 
the higher, But if these Jogs are placed upon a raft the 
support will be general, and derived from the support of 
the part immersed of the entire reft, and its depth will 
depend upon the aggregate weight of the logs. Never- 
theless it need not dip deepest beneath the logs which 
stand the highest above the water, or above the tloor of 
the raft. 

The presumption was against cach elevation being 
separately mostatically supported, because the deficiency 
in graviu. wd therefore m density, was not found to he 
greatest precisely beneath the highest stations. “To carry 
out the inquiry more fully, it was considered that. by 
omitting the part of the reduction to the sea level which 
takes account of the attraction of the mass of the plain 
which would mean omitting to subtract the attraction 
preduced by at, we should, as it were, transfer its Mass to 
the subjacent parts, and so make up for the Jack of 
density, and obtain the condition of uniform density below 
the sea level. ‘There would then remain only the corree- 
tion for clevation necessary. 1f this praceeding gave the 
value appropriate to the Jatitude under cach station, it 
would show that the individual stations were seriatim mm 
isostatic equilibrium. But the attempt failed. Tt was 
found that the attraction of the matter of the mure 
clevated stations wits not separately compensated by 
defect of density immediately below, “The analogy of the 
detached floating logs did not hold pood. It remained to 
inquire whether the series of stadons was in isostatic 
equihbrum when considered asa whole the case more 
nearly «palogous to the raft. Tf this were so, gravity, 
when reduced uniform for 
the whole tract. 


to the cen devel, would be 

For thts purpose a mode of reduction devised hy MM, Faye 
wis adopted. Phe altitude of the country surrounding the 
station within a radius af 100 miles was reduced to a mean 
altitude, and the attraction of a plate of rock of thickness 


eve tothe clovation of the station, y equal te the difference of alutude between this mean 
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plain and the station was allowed for, and it was found 
that this correction brought the gravity at cach station 
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much nearer to the computed value for the latitude than | 
cither of the previous methods. The conclusion was that, » 


when large areas were considered, they were approxi- 
mately in isostatic equilibrium. ‘ The result of this series 
[of observations} would therefore seem to lead to the 
conelusion, that general continental elevations are com- 
pensated by a deficiency of density in the matter below 
sea level, but that local topographical irregulariues, 
whether clevations or depressions, are not compensated 
for, but are maintained [supported] by the partial rigidity 
of the earth’s crust.” (Putnam.) ‘The measurements of 
gravity appear far more harmonious when the method of 
reduction postulates isostacy, than when it postulates high 
rigidity. Nearly all the local peculiarities of gravity admit 
of simple and rational explanation on the theory that the 
continent as a whole is approximately isostatic, and that 
the interior plain is almost perfectly isostatic.” (Gilbert.) 

It appears therefore that the crust of the earth is 
sufficiently thick and strong to carry such unequal loads 
as considerable mountains upon its surface without 
necessarily breaking through ; but, when a large area is 
involved, it bends downwards into a denser material 
beneath, so that the crust and the load it carries are 
conjointly in approximate hydrostatic equilibrium. 
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SOME RECENT BOOKS ON MYVCOLOGY. 

British Fungus-Flora. A Classified Text-book of Myco- 
fogy. By George Massce. Vol. iv. 8vo0, pp. vill. 522. 
(London and New York ; George Bell and Sons, 1895.) 

Systematic Arrangement of Australian Fungt, together 
with flost-fudex and List of (Works on the Subject. 
By Dr. McAtpine, Government Vegetable Pathologist. 
4to, pp. vi. 236. (Melbourne: Robt. S. Brain, Govern- 
ment Printer, 1895.) 

Guides to Growers. No. 18. Onton Drsease. By YD. 
McAlpine. (Victoria: issued by the Departmént of 
Agriculture, 1895.) 

MM R. MASSEE is to be congratulated on the comple- 

tion of another volume of his “ British Fungus- 

Flora.” There has heen no complete work of the kind 

issued sinee the publication of M. C. Cooke’s “© Handbook 

of British Fungi” in 1871, and the knowledge of these 
obscure plants has advanced enormously since then. In 
the first three volumes the author treated the Basrdro- 
meycetes and the //yphomrycetes ; the present volume takes 
up the large natural order of the Ascomycetes, and deals 
iy turn with three families—the Gynmouscacea, the f/ys- 
ftevtacceé, and the Mfsconzycetes. 
such a natural transition between the Déscouzyeefes and the 
Pyrenomycetes, that it seems a pity Mr. Massce has not so 


arranged the families as to make them follow cach other | 


in the text-book ; he has, however, very carefully pointed 
Gut the affinities of the different groups. 

A general account of the 4 scomyceetes, their life-history, 
habitat, &c., is given in the introduction. The author 
agrees with Brefeld that sexual reproduction is unknown 
in this family. There is also some useful information 
about the best methods of collecting and preserving speci- 


NO. 1349, VOL. 52] 


The //ysteriace@ form | 


435 


mens, and of examining them. New descriptions have 
been written out for many of the plants, based in nearly 
every case on the authors own observations. Wherever 
it has been possible, he has examined the type specimens, 
or those specimens accepted as authentic in well-known 
exsicca. Vt is impossible to over-estimate the value of 
such work. The descriptions are full and complete, and 
great care has been taken to give careful measurements. 

The //ystertacee have not before been worked up for 
Britain. Mr. Massee has not included stcrospermum in 
this family, nor in this volume. We await the next instal- 
ment of his work, to see where he will place it. 

“ British Discomycetes,” by Mr. W. Phillips, has been 
for some time the standard work for that family. 1t was 
published in 1887, and there has been no reason for any 
material change in the way of treating the subject. The 
genera \ylographa, Biatorella, and Abrothallius, pre- 
viously included among lichens, have been proved to be 
fungi, and are recorded, AXylographa in the family of the 
Phacidea, Biatoreila and Abrothallus in the Patelliarte. 

The classification of the fungi is pretty well fixed as 
regards the natural orders, but no two systematists are 
agreed on the arrangement of genera and_ species. 
What characters are important enough to constitute a 
genus, is a question that cach one answers in his own 
way. Phillips gave great importance to microscopic 
characters, but he was also largely guided by features 
visible to the naked eye or on slight magnification. He 
has comparatively few well-marked groups, and somewhat 
large genera with sub-genera. Saccardo laid much more 
stress onthe differences between the species, and created 
new genera to represent deviations from the types, or 
revived old genera that had been sunk by systematists 
like Phillips. Mr. Massee goes even further ; he retains 
nearly all the genera that had been kept up by Saccardo, 
and he has added in the Discomrycetes cight genera revived 
from older authors, and five new genera, none of these 
being founded on new plants. Mr. Massee may be right 
in lis views of classification, but the multiplication of 
genera and species, where that can be avoided, is much 
to be regretted. The matter has been admirably stated 
by Mr. Spruce in his “ Hepaticzee of the Andes and 
Amazon,” p. 73. “For a local flora.” he writes, ‘or a 
limited area, too many genera will tend to produce con- 
fusion rather than precision, especially where several of 
the genera are monotypic ; so that. on the whole, it seems 
desirable to make our genera as comprehensive as pos- 
sible.” There are several monotypic genera included in 
this volume, as for instance Cudsonfu, to which genus 
Ascophanus Boudivrt nas been transferred on account of 
its globose spores, those of sscophenus being elliptical. 

The task of classifying the Pesrzw is no light one ; 
they are here divided into three large groups- -Glebrate, 
Vestite, and Carnosa, under which the genera and species 
are arranged in a way that differs, in many instances, from 
that of every previous writer, The two first groups are 
familiar to us as the Weede and lestite of Phillips. In 
the latter group the genus Lachnel/a has been dropped, 
and the species are dispersed and reclassified under 
Evtnella, Echinella, Diplocarpr, Dasysevpha, &e.  Lach- 
ucla Cupresst has been placed by itself in the genus Prfye, 
because the margin is free from the external hairs that 
are so marked a feature of this group, and because it 
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arows on comers! In this group we also tind Geoprris 
Persoon emended Myce. Eur. i. p. 224 (not p. 42. accord- 
in, to both Saccardo and Mr. Massee:: Perseon did not 
make Geefrres a genus, although Saceardo alse credits 
him with having dene so; he published it as a division of 

esf=t, and Saccar€o is the frst who made it a genus. 
and therefore it ought to be Geofraés Sace. One of the 
species is the beautiful Pez/ze codeine re of old authors, 
transferred by Philips to Je. Anea, by Saccardo to Naxrco- 
sevphrand now by Mr. Massee to Geoprats. The division 
of the Curnese includes the genera Prose Offded, 
ffumirta, and others. A new genus, Currevel/a, has 
been made to include Pesisa radia and 2. trachivcarpa. 
Are we to assume that the Cuban species .Wessee geis- 
guiviariom grows also in Britain ? 

In the family of the 7/efieffee there is much less 
alteration and rearrangement ; but even there, two genera 
have heen retained that were considercd unnecessary by 
Phillips and Saceardo: Cudontau Fr., to contain Leotte 
cfrctnans, which ditters from others of the genus in the 
possession of fhform spores, and .Witrophora Lév., in 
which are placed two species of Worchella, VW, steas and 
Jf. semitib-ra. (n these the lower half of the pileus is 
frec from the stalk. 

The numerous chanyces, however much we regret them, 
testify to the care with which Mr. Massce has treated 
the subject. He has omitted to mention one point of 
considerable morphological interest: that the abnormal 
many-sporcd condition of the ascus in 7yapenis is duc 
to budding of the original eight spores in the ascus. 

Vhe classitied list of fungi. issued by Dr. Me.Alpine, has 
been compiled to assist vegetable pathologists in deter- 
mining the diseases of plants due to these organisms. 
The knowledge of Australian fungi is as yet very incom- 
plete, and we may expect the list to be largely augmented. 
M. C. Cooke's “Handbook of Australian Fungi? has 
sened as a basis for the present work, and to it have been 
added the yencra and species recorded by the more 
recent collectors and workers in this branch of botany. | 
Australia possesses such a unique flora of the phancro- 
gams, that we should have liked some indication of the 
fungi that belong exclusively to that country. ‘Vhe 
author has mainly followed the method of Classification 
which has been adopted by Saceardo in his © Sylloye 
Fungorum.” Dr. Me. Mpine retains the /Afphonivectes as 
a class by themselves, but describes them as imperfect 
al t@mycef sy Unis is hardly correet, for though many of 
them have been proved to be form-gencra, others are 
Unrelated so far as is yet known. 

hesides giving us a list of fungi, Dr. Me.\lpine has 
drawn up some very instructive tables. “Vhe number of 
fen recorded yaries very much fron colony to colony, 
Victoria heads the list with 1070 species, though we sus- 
pot the position of pre-eminence 1s due to the presence of 
Baron on Mueller, rather than to the abundance of fungi. 
Quer tind records 1060 species, a large percentage of | 
the whole die to the labours of an indefatigable worker, , 
“Se, De a Brisbane has 739 species, and New 
South Wales lass far behind with goo. There is much 
work evidently to be done before the localities are all 


worked oat. Phe tated number for Australia and ‘Tas- 
manht 1 2294. a comparcd with soso recorded for 
tritain. The total nimber af species knawn to science 
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1s Somewhere about 40,000, Dr. McAlpine has also pre- 
pared a host-index, which presents many points of 
interest. On Cesmwarvaa, that peculiar Australian tree, we 
find Fomes fentartis. a cosmopolitan species. Eucalyptus 
seems speciilly atfieted —leaves. bark. branches and 
trunk have all their separate fungal parasites. he 
Compostt2 are hosts to but two. an ./edediw and a 
Svachyvirtien, evidently an incomplete account. 

Vhe slgurtcfnew and Poflyfoeree have received a much 
Jarger share of attention than the more minute forms of 
the Discomycetes and the Pyrenoniuectes Australian 
collectors give an account of but five .Veedrfax and two 
Va/sas, but these forms are very casily overlooked. The 
Phycompyeetes ave also very sparingly represented ; there 
are two Pervonesporas, one on tobacco-leaves, the other 
on the onion. ‘There is no record of potato disease, nor 
of salmon discase; we can only congratulate the colony 
on its immunity, 

In addition to the authority and date for cach fungus, 
Dr. Me.MIpine gives the locality in’ Australia, the habitat 
and a description in lnglish of the species, but in ne 
case does he indicate the characters of the genus; the 
list thus strikes the reader as being very imperfect, and 
the absence of all information as to the size of the par- 
ticular plants renders it less useful than it might otherwise 
have been. We think he has vainly spent his strengdh 
in his attempt to provide an English cquivalent for the 
scientific name of cach fungus. Popular specitic names 
have not been given cven to flowering: plants, such as the 
different kinds of Jyosef/s or Crepis, and such names are 
equally valucless in the case of fungi. 

Dr. MeAlpine has recendy published, in “Guides to: 
Growers,” a most ustful and practical account of the 
disease of onions caused by cclworms, with the best 
methods of cure. ‘Vhe worms live in the soil, and vartous 
dressings are recommended, suitable rotation of crops, or 
burning the surface of the Tand.  Vhis particular celworm 


“attacks the stems of plants, and im the case of the onion 


destroys the bulbs, leaving the roots unharmed. 


e\y Eames 


(HEIR ASOCUS SUGURIEIE, 

The Climates of the Geological Past, and thety Kelation te 
the evolution of the Sun, By Fug, Dubois. London: 
Swan Sonnenschein and Co,, 1895.) 

Tite tirst part of this essay consists of a brief and 

judicious summary of the geological evidence as to great 

changes of climate in past ages, while the sccond part ts 
an attempt to explain the causes of such variations. 

Various well-known theories have been advanced to aes 

count for the phenomena, but none have met with general 

acceptance 7a few years ayo Dry Neumayr wrote : * Most 

plausible and simple would it certainly be were the sun a 

variable star that at different’ periods cmits different 

quantities of heat; but for this no proof is forthcoming.” 

UNatiere, volo xiii, p. 180, The author of the present 

work seems to have adopted Dr. Neumayr’s sugpestion, 

but goes further and attempts to show that the postulated 
changes of solar radiation have actually taken place. In 

a peneral way, the fact that the sun must once have been 

hotter, has been frequently stated as a possible cause of 

the higher temperatures during carly peological uines, 
but a gradual cooling of the sun is insufficient to explain 
all the vicissitudes of geological climates. Basing hts 
estimate on the relative proportions of stars of different 
spectroscopic types, the author considers that the sun has 
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passed about three-fifths of its star life, and that we cannot 
be far wrony in assuming for the past a maximum duration 
of about ten milhon years, and a radiation in the white- 
star staye twice as intense as at present. .\s a step 
towards the reconciliation of the life assigned to the sun 
by physicists and that demanded by geologists, it is sug- 
gested that in consequence of the higher temperature 
when the sun was a white star, denudation was carried on 
more vigorously, and animal and vegctable life developed 
more rapidly than has been supposed. 

Notwithstanding that the author has approached the 
subject with an enlightened mind, he does not appear to 
have greatly advanced the explanation. For the production 
of changes other than those duc to the progressive cooling 
of the sun, it is necessary to suppose that the sun is sub- 
ject to periodical changes, and the chief argument brought 
forward in favour of this supposition is that the acknow- 
ledged eleven-yearly period of the sun renders it probable 
that there may also be periods of longer duration. 

It 1s clear that such long-period changes are quite out- 
side our range of observation, and the indirect evidence 
brought forward is unconvincing. We do know, how- 
ever, that the variation which has been observed in stars 
resembling the sun is very rare and always slight. 
Methodisches Lehrbuch der Elementar-Mathematik. Von 

Dr. Gustav Holzmuller, | Leipzig : Teubner. 1894-5.) 
THIS is a text-book of elementary mathematics, showing 
the extent of knowledge required of the German school- 
boy ; and apart from the interesting presentation of the 
subjects in a manner far superior to anything we can 
show, the book is well worthy of translation as illustrating 
the difference in the standards of requirement of German 
and English schools; the knowledge exacted of the 
German ‘schoolboy being about the equivalent of our J3.A. 
requirements. 

But then the German schoolmaster, although working 
to a much higher standard, can take his responsibilities 
lightly ; he has merely to point out to his pupils that it 
depends entirely upon themselves whether they are to 
spend three years or only one under the civilising in- 
fluence of the drill-sergeant. 

The harder his pupils work, to escape with one year 
of military service, the higher the standard which the 
government inspector can exact for exemption ; thus the 
paradoxical result is attained that the system of con- 
scription tends ultimately to elevate the intellectual 
standard of school knowledge ; but, on the other hand, 
the physical development of youth runs great risk of 
being stunted. Obviously there is no place in a German 
school, or French school cither now, for the cricket, 
rowing, and football, which we now consider of equal 
importance with abstract studies. All Europe is now 
an armed camp, this country execpted; and the 
servant philosopher is doubtless beginning to draw in- 
ferences as to the comparative effect of the systems on 
the development of the human race. 

Dr. Holzmuallers “ Einfihruny in die Theorie der 
isozonalen Verwandschaften und der Conformen Abbil- 
dungen,” 1882, is a well-known standard work, profuscly 
illustrated with earefully-drawn diagrams, which em- 
phasise many delicate points in the Theory of Functions 
m #2 manner much more convincing than arguments 
depending on a procession of analytical formulas ; so 
also in this * Methodisehes Lehrbuch,” a plentiful supply 
of figures scrves as a substitute for long alycbraical caleu- 
lations. 

The author has made these elementary parts of mathe- 
matics more interesting and pleasant reading by historical 
notes and simple applications ; ; and altogether the work 
is a great contrast to the dry bones we are accustomed 
to here ; it woukt be well for our writers of school books 
to study the sentiment expressed in Dr. Holzmiiller’s 
preface: “Uns von der allzustarren Gebundenhcit cer 
Lehrplane zu befreien.” Ge 
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[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.) 


Heights of August Meteors. 


Ix addition to the four or five meteors recorded last week in 
NATURE (vol. lil. p. 395°6), by Mr. Denning, as having been 
simultaneously observed at more than one station during this 
years .\ugust-meteor period, particulars which have just now 
reached me of some observations of the Persends made at Tring, 
in Ilerts, on the night of the 1ith inst., show that two of the 

| meteors seen and mapped here between 9.45 and 12 P.M. on 
that night, also had their apparent paths mapped simultaneously 
ata place at Tring, about nineteen miles due north from this 
point of observation. The base-line between the two stations is 
a rather short one for such comparative determinations, but as 
the recorded flights passed nearly overhead, and nearly from 
east to west across the line between the stations, the conditions 
for accuracy were very favourable in both the meteors’ cases, and 
the apparent paths seem also, by the comparison, to have been 
mapped with much precision. They require, however, as usual, 
corrections of a few degrees at the beginning and end points to 
make them quite geometrically compatible. 

Tring.—August 11, 9-53 P.M. 5 Ist magn. ; left a long streak 
along a long path 5 33, from 3324 + 39 
(corrected path, 35°, from 325 + 40 to 280 + 41). 
2 or 3 seconds. 


Duration, 


Slough.— August 11, 9.53 ).M.: Ist magn., white; 37° in 
1*2 second, from 331 - 53 to 268 + 51; (corrected path, 35°, 
from 336 + 504 to 277 + 54). Left a bright white streak on its 


whole course for 3 seconds. 

The observed tracks are 15° to 13° apart, nearly parallel, but 
slightly converging; and if made parallel, about 14° apart 
throughout, they indicate a radiant-point at the east-horzon 
(11 N. from E.), at 21 + 7, near « and o Piscium, from very 
near which radiant-point the meteor was, no doubt, directed, as 
its Jong streak-leaving flight plainly enough denoted a very 
nearly horizontal motion. The resulting real path is from 77 
miles over a point 4 miles north of F “arringdun, in Oxfordshire, 
to 77 miles over a spot 3 miles E.N.E. from Uxbridge, in 
Middlesex. This course of 50 miles, with a duration of 1° 
seconds, gives the speed of fight 413 miles per second. the a 
for meteors with parabolic motion from the same radiant- spent 
(omitting a small addition for the earth’s attraction) being 403 
miles per second. In Mr, Greg’s ** General Comparative Table 
of Kadiant Positions,” as No. 106 of the list (** British .Associa- 
tion Report,” 1874, p. 333), a place at 22 + § is given as the 
average radiant-centre of a group of several meteor showers 
observed hy Schmidt, in Athens (p. of the same 
* Report”), in July, August, and September. It was thus from 
a very central] direction of a rather notable autumnal group of 
meteor-showers in the neighbourhood of @ Piscium, that this 
bright streak-leaving meteor seems to have proceeded. The 
corrections above applied to the recorded paths, although ap- 
parently considerable, are really only slight shiftings of the flights 
lengthwise ; their original lines of direction, and hence their 
resulting radiant-point being left, as nearly equally as possible 1 in 
both the paths, almost un: uttered. 


394-3 
321-2 


Tring, wu. pM. ; shot 12 , leaving a streak, from 345 + 58 
28) 345 
to 325 + 53 (corrected path, 13. from 343. + 58 to 322 + §2). 
Sloth. ein. 4 0.M.3 3rd magn.; shot 10°, without streak, 
from 350 + 72 tu 312 + 70 (corrected wath, 10, from 352 + 72 
35 7 2 7 ] 35 7 


to 317 + 704). 

The path corrections here are only small shortenings or 
extensions of the apparent tracks to bring their lengths into 
agreement (at distances apart then of 13 to 15°, in the right 
directions) without disturbing the path-directions, which diverge 
from 45 +53, 2 point nearly. coinciding with the usual radiant- 
point of the Perseids on August 10-11, at 44+ 56. 

The concluded real path ts from 67 miles over a point 5 miles 
west of Leighton, in Bedfordshire, to 53 miles over a point 3 miles 
west by north from Tring. The length and downward slope of 
the real path was 194 miles, from 45° altitude, 34° north from 
east. The time of flight of this small Perserd was not noted at 
either place of observation, but as it probably agreed with that 

| of several similar short Persenls noted nearly overhead on the 
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sence night, which varied with the lengths of path from about 
© 519 0°7 se>., the velocity dedueed woul be between 39 and 
27 wailes per second, fairly agreeing with the real meteor-speed 
the Persends, which is 38 miles per second. 

It would Le interesting to learn if any observations were made 
elsewhere of a mete seen at Tring at 9.32 fon the 19th 
i: dyseending from near the zenith at 3174 37. southwards 
i 3208 15. which exceeded the fixed stars in brightness, and 
cn was brilliant enough to attract the attentions of ordinary 
wayfarers there; 5) that with this observation of its path at 
Tring. its real course, and the position of its radiant-point in 
the northern sky might be determine |. No oe JRA c 

Groservat ory Tlouse. Slough, Bucks. .\ugust 29. 


Do the Components of the Compound Colours in Nature 
follow a Law of Multiple Proportion ? 


ON examining the dita centaing} in Mr. 1illsbury’s interest- 
ing and saleable yo -2 on colour measurements in the United 
States, by means of ordinates and abscisse for the various 
colours on syfared paper, it became at once evident from the 
sarallchsm of the dmgonals which could be drawn that, although 
previously hilden. there was a numerical relation underlying 
them, and that probably the measurements would furnish an 
atirmauive answer to the question printed at the head of this 
letter, Can it possthly be that those compound colours which 
occur with such profisien in mature are the result .of simple 
colours being combined in definite multiple proportians 2 Can 
there be a law of multiple proportions here, similar to that which 
hwlds good in the domain at chemistry ? 

Let us s¢e how far the data which Mr. Pdlsbury gives supp mt 
such a conclusiim: they canned trom their paucity prove in Hf 
we take wll the foli cons given, raise the percentage of 
black ty 100 in ewrh case, and proportionately Increase or 
decrease the yellows wy 1 greens, then the amount of yellow in 
vach #ase d vided by the amount of green in each case will give 
a ratio which, the Wa kh being tee may be sail to represent in 
figures the rolourdf the particular foliage. Now what do we 
fool on examinisy the resulting ratios? They are all divisible 
inty groups of mitiples of 2, which may be represented as in 
the last ¢ dufan of the table by 1-V, 2-¥. 3-V. Uowill he noticed 
that while the figure in the second decimal place is not exactly 
amaltiply of 2, vet it tends very mach in that direction. 


Villow 
flack. oY w Coren Velluw. 
(srcw, 
Uemt eh-Spruce 100 2°25 10°] 22) 1s 
White line a i 29 f2°h aif 
ANKE Gee 3 np (eS 75 45) 
Horebeam ae os 1573 “45 x 
hickory a 53 vit ‘A7) i 
White Dir h es os tye “gh 
White: Quik ; - 9 3 143 05 3. 


OM emrse the conchSion reached cannot by any means be 
Meadered proved, as we do not know if the foliage greens were 
electe | by Mr. Vullsbury purposely, or were merely the result 
f pirechance ; but it would scemamply to repay further investi. 
tation, and TP sheald be pleased to hear that Mr. Tillsbury could 
olertalee er, af he feels unable, but would furnish me with 

the necessary material, } would try and undertake it myself. 

\o@ah tress is taid upon the commercial utility of this 
vectn of Gober nicasurensent, might | sugvest that in all cases 

tor oigebe colour of which there was the largest quantity shotld 

Vek ueasurmg 1002 Ry this means there would always 

lee mumber te recollect, wate, cr telegraph, then there 

aot) ocolours in the compound -nee small factor when 
A Wrye eanietities. TF. Howarn Cortins, 

‘ epee dd, Pdghieton, 


Transformation of Moulds into Yeasts. 


Le raw cirned han Dir. Jorsensen’s Vaboratory in 
ye J he Merpholapgieal relations of moulds and 
y , fo tetere® arebhove an iportent bearing pon 
th tn , Jy ceethod of a4 brewing, an inves 

Afi ef et ‘ wee by the water whilt im Japan, ated 
ae lee te mo ypeblihed hy the Nate University 

jam) WM ssi 

Teeth’? or il \ Ltegrow cer the surfer cf 

we) ry ol reese trly matte Pteeether ty th 
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fibres of the imveelium. and this product (4077), mixed with 
fresh steamed-rice and water, 35 placed in mash-tuns and slightly 
warmed. Alter a short time active fermentation sets in, result- 
ing in the preparation of a liquid (7%) containing as much as 
15 percent. of alcohol. The question as to the origin of the 
ferment-cells was discussed in the memoir above referred to, and 
the conclusion was arrived at that there was no evidence to show 
that the myecchum underwent any change. but that the ferment- 
cells were derived cither from the air, or from the vats. or 
from spores which lad attached themselves to the surface 
of the mycelium, Microscopic drawings were given illustrating 
the appearance of the mash at various periods during the fer- 
Mentation, and in these the mycelium was seen to preserve its 
original forny to the end of the process. The feature upon which 
moat stress was laid hy those who asserted that the mould was 
converted into the ferment, was the suddenness with which the 
fermentation showed itself. of which facet there could he no 
doubt; but it seemed to the writer that there was a very simple 
explanation of this. The fermentation appears immediately 
after the warming of the mash, which has already been exposed 
to the air in shallow vessels at a low temperature for several 
days before being collected into a single vat. Tt is also allow ed 
to stand in this vat for several hours before heating, during 
which time probably all the dissolved oxygen has been used up 
hy the ferment, By heating. the temperature is then raised to 
abut 25 C., a condition very favourable to the growth of yeast. 
Knowing how rapidly the yeast plant buds under such con- 
ditions, it does not seem necessary to invoke the transformation 
of the mycelium into ferment-cells to account for the sudden 
appearance of the fermentation. 

The note (NvrcRE, .\ugust p- 307) further ie aes 
Jubler found in his flasks in which the Japanese mould, | 


a2 


vir), 
was cultivated a growth ef typical aleohol-producing sacechar- 
omyces cells. Tf there were spores attached to the surface of 
the mycelium, it seems necessary to Know in what manner thes 
were destroyed before the introduction of the mould into the 
culture Basks, Tt would also be interesung to have more details 
of the size of these cells. te aseertain if they correspond exctly 
with those found in the native Japanese fermenting vats. The 
size of the full-grown cells measured by the writer were on the 
averave O°ooS2 mem. in their Jongest diameter that is, between 
the dimensions of ordinary beer-yeast and wine-veast. 
Cardiff, N\ugust 24. Kk. WW. ATKINSON, 


Is oreply to Mr. Atkinson's inguiries, we would refer him to 
Juhler’s original communication on bis experiments with . fsper- 


wily ormra, to be found in part i of the Ceatralblatt far 


Buklerioloste. Nos, 1 and a, 1805. 


August 29. Tht. WRItRR OF TH Nor, 


Mr. Seebohm on Middendorff's Credibility. 


Vik. SEEROUM writes (awzfea po 385)2 ¢¢ Phere is no reason to 
believe that Middendotfl ever found the eggs of the little stint. 
The eggs which he records as being those of Srviga neta were 
probably those of 7réaga ruficol/ts ancl possibly those of 
Tring subutuuta.” Tite me these statements seem made in 
oblivion of the facts, and as some years age T exhibited in 
London (Prac. Zoo/. Sor, 801, 398) one of the specimens on 
whieh doubt is thus thrown, [beg leave te show that there is no 
reason for believing that: distinguished explorer to have been 


mistaken. The only eggs he records (974. A’evve, The ii ps 221) 
are foi, the parent of which he caught wnler his game bag. No 
other nest is mentioned, and this one was found on July 1, 43, 


peninsula, which is admittedly as well within the 
range of 7. Heua as itis outside of that recorded for 7) raf 
vel Gf. Valen, Prga- Lav ped. Vetenshapl. Jubthagelser, \. tab, 
4) Though not recognising these two birds as good species, 
Von. Middendorit had carefully noticed (fem. cif, p. 222) the 
diferenee between examples obtained in the far Mast (Qhotsh) 
and in the high North (Vaimyr), expressly stating that the latter 
agree) with Naumann’s figure which undoubtedly represents 
7. nttneta in summer plumage. As to 7. adaevada, Van not 
aware of aby evidence of its occurrence in the “Vaimyr. and hy 
conjecture only can ait he ascribed to that district; but the sup 
position that a single nest can have belonged to hath 7? rufic oll, 

Same puassthdy 9/2 vehweeata is a masterpiece ot conjec Vure 
wWhally bose any power ef comprehensian. 

ALEKED NEWTON. 

August 23, 


in the Taimyr 


Megdalene College, Cambridge, 
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IVE recently some negatives of photographs of the 

Moon, tuken at the Paris Observatory by MIM. 
Loewy and P. Puiscux, were cxhibited at the .\cademy 
of Sciences. 

The neyatives have been carefully studied, cnlarze- 
ments made, and specimens sent to all the principal 
scientific societies interested in them. These enlarged 
copies are of great help in the study of the Moon, and 
have been the means of making clearer many uncertain 
points, for they allow every detail to be seen without 
difficulty. Their chief advantage, however, hes in the 
yreat expanse of surface which they embrace ; many 
facts, hard to discover on the smaller negatives, have 
now been ascertained. 

In their communication made to the -\cademy, MEM. 
Loewy and Puiseux gave an account of the results they 
have obtained in studying these photographs. Some of 
them are of great imterest. 

Considering, first, the Moan’s surface, they note that its 
markings are of a less varied type than those of the 
carth, and its prominences are chietly of a circular shape. 
ly the way in which the Moon reflects, it is thought that 
its crust is of solicl matter, similar to volcanic rocks. 
This agrees perfectly with Laplace's hypothesis, in which 
he states that the Moon was thrown off from the earth 
when the latter was tn a nebulous state. The Moon’s 
mean density scarcely surpasses that of the crust of the 
earth ; its materials, judging exclusively from the exterior 
<rust, are of a more uniform chemical composition. 
But although we might trace its history from the time in 
which it was thrown off from the earth, it is clear that all 
the facts rest on a very uncertain basis ; it 1s scarcely 
probable that the Moon had the same appearance then 
it has naw 5 it is only when the masses had become to 
a certain extent solid, that the surface-markings could 
have been formed which are now to be seen. A very 
long period must have elapsed between the nebulous 
state of the Moon and its present fixed condition, the 
process commencing, no doubt. by the union of the 
particles of scoria. Owing. however, to currents arising 
from various sources, ruptures must often have taken 
place, causing lines to be left on the parts which were 
not quite solid. 

The various lines, which can be followed on the 
photographs, may be quite easily described. They are 
valleys hetween huge mountains. One of the largest is 
the valley of the Alps, to the west of Plato ; another one 
between Herschel and Hipparchus, hetween Bode and 
Ukert : and one to the south-west of Rheita. It would 
be alssurd to imagme them anything like the terrestrial 
valleys ; they are almost perfectly straight, do not branch 
off at all, and keep the same width almost the whole 
length. There is no sign of what has become of the 
materials out of them, and when minutely cxamined, they 
appear to have flat bottoms; this fact secims to prove 
that they were once filled with some liquid which has 
dricd up. As before stuted, their origin is most probably 
due to currents, which must necessarily have developed 
inthe mass of the moon when still fluid. ‘These valleys 
are grouped about in various parts, and run parallel 
chiefly, especially near the equator, but they also go in 
other directions. ‘There is nothing to show that the 
alirection has remained the same. 

So tong as the revolution and rotation of the Moon 
were not performed in the same time, the tides must 
have produced very considerable change of level which 
would hinder the crust from becoming solid. ‘The scoria, 
therefore, would gradually form itself into larger and 
larger islands, which. however, might often have got 
broken up owing to constant collisions. Stull gradually 
a in thickness, they eventually constituted the 
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oldest part of the Moon, and at their expense the circular 
formations were formed which we now sce. After a time 
banks of scoric of preat length covered the Moon, leaving 
only narrow passages for circulition. Continual collisions 
destroyed the projecting parts, which facilitated the 
ultimate joining of the islands. 

The fluid masses of a body like the Moon take part in 
the yveneral circulation, but naturally have their tides 
under the influence of gravity. The combination of 
these two movements produces irregular rates in the 
floating masses, which more or Jess always impcde their 
displacement. This irreyular rate causes renewed 
collisions and rectilinear formations differing in direction 
from the first. After such various forces had been brought 
into play, it is not astonishing that the marks left are 
not absolutely regular and symmetrical. The parallel 
lines indicate the existence of similarly directed currents 
at the time the superficial solidification was going on. 
The Hines running in different directions, indicate changes 
in the direction of those currents. 

J.et us now consider the result of a huge boulder of 
crust getting detached and falling. If falling on a slope, 
it would naturally shp down, and in the matter, not yet 
solid, form, as it were, a path: thus ultimately a valley 
would be made. ‘Phis explanation applics itself more 
expecially to the valley of the Alps, because of its very 
precise shape. If, therefore, these valleys are imperfect 
jJoinings of ancient ruptures, they must form, on the hard 
crust, lines of less resistance. The lines of craters are 
now easily cxplained, also the various holes in the 
furrows, which: may be looked upon as explosion outicts. 

If, on the other hand, they date from superticial solidi- 
fication, their presence must have intluenced the sub- 
sequent formations. Aduiitting that, under a part of the 
crust already thick, a diminution of pressure is produced, 
capable of producing a cavity, these changes might be 
brought about by the gradual cooling of the Moon. or by 
the movements of the interior tides. The cavitics might 
take almost a circular form if the crust were homo- 
geneous, having for the centre the point where the 
pressure was at a minimum. But if there are other 
ruptures and Hines, they would probably form the boundary 
to the cavity. We notice that the polygon form is most 
frequent after the circular; mm many cases, also, the 
furrows form tangents to the circles. 

MM. Loewy and Puiseux remark, finally, that it is not 
for them to say which of the hypotheses 1s correct : they 


merely wish to call attention to the immense help 
the enlarged negatives may prove themselves to be. 


Eventually, no doubt, they will be the means of making a 
map. which may show us unat the surface structure of the 
Moon is very sinular to our own. 

We imagine that not every one will agree with all the 
opinions above expressed by MM. Laswy and Puiseux, 
but it is clear that several important questions have been 
raised hy the magnificent photographs we owe to their 
skill and industry. 


(CON NEUEN TEPC DEANE. tT OI GLON SY JEM TEE MIP ILE, 
SUONES WIS Way tsXe Ween VH has recently 
written i most interesting letter to the editor of 
Die Aettschrift fir legvptische Sprache. According 
to him, the time has arrived when a limit ought to 
be put to the energy of Egyptian cacavators. © Within 
the last few years there has been such a tremendous 
collecting of antiquities, that it las seemed to be 
the desire to leave nothing whatever for the next genera- 
tion to discover. Our near descendants will, in all prob- 
ability, not thank us for our want of patience ; it may have 
totally different methods of research, and may bring 
opinions forward we have not dreamt of. Tf this be the 
case we shall, most probably. be blamed for having dis- 
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turbed so much, and shall be accused of “vandalism” 
under the mask of advancing scientific research. 

There is no doubt that the excavations have been car- 
ned on too fast. The great museum in Egypt has no 
proper catalogue, and is arming a and filled up with 
thin,s in a most unsatisfactory way ; many objects have 
not even got the date when ogee In this way, what 
would be treasures have become absolutely valueless on 
account of the carelessness of former omeils, who con- 
stantly depended on each other, and, in many cases, on 
their memory, for the facts connected with objects found. 
This will always be the state of things unless the excava- 
tions are supervised by museums: for the haste with 
which they are carried on, does not allow time to 
work out the history properly. Vhe things are merely 
brought under cover; they accumulate. and only short 
notices are written about them. 
many noted things found have not been heard of ull years 
afterwards; likewise, before the old treasures were 


properly examined, others have been dug out, particular ! 


attention being given to pretty things with which to 


ornament museums. Consequently, while search was 
being made for inscriptions, smaller objects were 
nexlected, and many details overlooked, 


Whercas formerly complaints were cver being made 
about the ditficulty of obtaining permission to excavate, 
now the state of things is just the opposite. ‘There 
1s too much hhberality ; men are allowed to excavate, who 
have no knowledse whatever as to how to set about it, 
and have no serious object in view. Valuable things 
have been removed from the Fayum, Ieliopolis, and 
other places by quite uneducated people, and sold as 


market foods in Cairo. ll this sort of thing makes the 
advancement of science a farce. 

Vo natural consequence of this hasty digging. but a 
state of things greatly to be lamented, ts the de- 
struction of the ancient topography. The canfusion 
caused is bevond description. It is very desirable 
that there Should be an international’ inspection 


committee, which would insist on things being cleared 
up, and not allow the graves and tombs to remain open, 
with bones and limbs of the dead in them, which is sa 
often the case, 

Another deplorable fact is the absolute ignoring of 
objets connected with natural history. “These objects 
require special care when being dug out, and also are 
more diticule to tind. Their "aeetraction yreatly en- 
dangers the s#ience of antiquity, and many an object. 
the value of which is now unknown, may in sone future 
period be the key to some preat problem. Likewise the 
hones of domesth animals are overlooked, although the 
many pictures of these animals help to mike a study of 
them vory interestny. and the remains of plants and 
flowers are similarly neylected, though these obycets are 
the steppiny-stones to the restoration of the ancient 
history. 


LOSLATI ATL ONESLIN 
JY the death of Mr. Joseph Phomson, we have to mourn 
one at the foremost of contemporary .\fricam ox. 
ores bis loss as all the more sad, as at comes in what 
phtte have been the prime of his manhood. When we 
rome Ser what Thomson has done, what a part he played 
Te eoporation of British hast Afri. and in securing 


fom | Nl her supremacy on the Niger, itis difficult to 
reat ota We Weis done it all before the ince of thirty: 
Mahe lew ph Thomson was born in Dumfriesshire, on 


Temear 14.0 3%. and was the son of a quarry-owner, 
Tle Wie ea (oat Mdinburgh, and early took a keen 
interest Meri e oration, in which he urst personally 
jonad a aeetentiee Keth Johnston's expedition to the 
Viren Laake Thy lott Dar-cs Salaam carly ino 1874, 
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but before it reached its first objective point— Nyasa its. 
leader died. Thomson was then little over twenty-one 
years of age ; but he rose to the occasion, took command, 
and single- handed carried the expedition to a triumphant 
conclusion. He explored the plateau between Nyasa and 
Tanganyika, and the western shore of the latter from its 
southern end to the Lukuga: there he added another to 
the pile of contradictory statements as to the relations of 
this river and the lake. He tried to work westward to the 
Upper SOnee puss oe to the hostility ou the natives, 


was ae best, for hee scientitic Seb ations were ies 
made with greater care and detail than in any of his later 
journeys. The following year he returned to East .\frica 
to search for the coal reported on the Rovuma. Next 
year he was sent to .\frica on the famous expedition, the 
story of which he so brilliantly tald in * Vhrough Masai- 
land.” He left Mombasa ‘in 1882 with a powerful 
caravan, fitted out by the Geographical Seciety, in order 
to determine whether there be a practical route across the 
Masai country to the Nyanza, to explore Mount Kenya, 
and to study the meteorology, ethnology. and natural 
history of the region traversed. After great difficulties 
with his men, he marched inland to Taveta, at the foot of 
Kilima Njaro. There he joined a powerful caravan under 
the famous slave-trader, Jumbo A and together 
they traversed Masai- land to Lake Naivasha, wong first 
along the route of Last, and then along that of Fischer. 
Vhomson then turned to the cast, and was the first 
European to set foot on the plateau of Laikipia and to see 
Kenya from the west. But the Masai were present in 
force, and ‘Vhomson had cither to fight or retreat. He 
chose the latter alternative, and, contenting himself with 
a distant view of Kenya, under cover of night fed north- 
ward to Baringo. THe explored this district, which he was 
the first European to reach, and then went on to the 
Nyanza, and back to the coast. His neat  cxpedition 
was up the Niger. His tact and patience in dealing with 
natives, here stood him in good stead, and rendered this 
expedition his most successful, for he returned with the 
treaties which vained for England practical supremacy in 
the Niger Basin. In 1888, with Mr. Crichton- Browne, he 
undertook a journey to south-western Morocco, materially 
correcting some previous descriptions of the structure of 
that country. He took a series of altitudes, and with 
characteristic acumen discovered for himself the 
divergences between the results yiven by aneroils-and 
boiling-point thermometers ; but it was equally charac- 
teristic that he did not follow up the subject, and con- 
tented himsclf with attributing it to the imperfection of 
his instruments. In 1891 he was sent by the British 
South .\Vfrica Company to annex the metalliferous region 
of Katanga. He was greatly hindered by the Portuguese, 
who fired upon his flotilla, and when he reached the 
fronticr of Katanga he found that Captain Statrs’s expe- 
dition had arrived before him, and secured the country for 
the Belyians. “Phomson returned to England with bis 
health ruined by his six African expeditions. Residence 
at Kimberley saved him for a while, but phthisis had 
taken teo mrm a hold to be dislodged, and after a 
lingering illness he passed away an Vuyust 2 
It is too carly to attempt to estimate fairly “Phomson’s 
work as an explorer ; bat no one Could follow in his foot- 
steps without recopnising how singularly keen was his 
Lopoyraphic insizht, how rapid his powers of observation, 
and how marvellously true were his instincts, bis 
powers, in fact. amounted almost to ywenius. [his quick- 
ness of perception and his Interary skill he reminds us of 
Burton, though without Burton's scholarship and colossal 
capacity for steady work. But ‘Thomson's brilliant gifts 
had their dangers, and it is impossible te conipare his 
work with that of some of his contemporaries, or even of 
some of his predetcssors, without recognising that he was 
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sometimes as careless as he was capable, and that he 
rarely used his great abilities to thé full. He belonged to 
the school of explorers who prefer rapid traverses and 
pioneer work, to scientific investigations and detailed 
surveys. lle reminds us by his geographical work of 
Livingstone, and by his love of sport of Selous, rather 
than of men lke Fischer, Schweinfurth and Junker. 
He was fonder of the field than of the hbrary, and 
often did not, apparently, know which of his results 
were new, and which were known before. ‘Vhe thing 
of which he was proudest was that he had never 
taken the life of a native, for he had avoided hos- 
tilitices owing to his tact and infinite patience, which 
was especially creditable to a man of such an impulsive 
temperament. 
any fear of war, for he was brave to recklessness. That 
he felt warmly, and could speak impatiently, was shown 
by his criticisms upon the management of the Emin 
Relief Expedition. In his most famous expedition it was 
unfortunate that he followed such a trained naturalist and 
learned ethnographer as Fischer, and was himself followed 
by such a laborious and skilled cartographer as von 
Héhnel. On the other hand, this journey was the one 
which showed Thomson's powers at their best ; for he 
then had the fullest scope for the exercise of his tact as a 
leader of men, his dash and daring as an explorer, his 
enthusiasm as a sportsman, and the consummate skill 
with which he gained the affections of his men and the 
confidence of suspicious natives. The same qualities 
won him respect at home. He is described, by those who 
knew him, as singularly modest and unassuming. His 
frank sincerity and genial humour endeared him toa wide 
circle of friends, who devotedly cared for him in his long 
ilness, and now mourn his early death. 
J. W. GREGORY. 


WILLIAM CRAWFORD WILLIAMSON. 


aves the author of this article began the work for 

his “Einleitung in die Palkeophytologic,” he soon 
realised that it was quite impossible to prodace such a 
book withont an accurate knowledge of Williamson's col- 
lection of sections. He therefore wrote to Manchester and 
requested permission to make use of the collection. An 
invitation to Wilhamson’s hospitable house was the 
immediate result. He there spent eight delightful and 
busy days, during which the host was never weary of 
demonstrating his specimens ta his guest, who was 
astonished at their abundance, or of imparting to him the 
fullest information from his store of knowledge. ‘The 
guest departed with feelings of the warmest respect and 
gratitude. In the conrse of the following years, however, 
he has often again had the privilege of returning to 
Manchester and London, and of knitting closer the bonds 
of reverence and friendship with him whois gone. The 
last occasion was in the spring of the current year, when 
the writer left with the conviction that it had been their 
last meeting. Williamson’s death actually took place at 
Clapham Common, on June 23, when in his seventy-ninth 
ycar. 

William Crawford Williamson was born at Scarborough, 
on November 24,1816. His father, John Williamson, a 
gardener by profession, but by the bent of his mind a 
naturalist, and especially a geologist, was a zealous 
colleague of William Smith, who was attached to him 
both by friendship and by their common pursuits, and 
who spent two whole years, 1826-1828, under his roof. 

Young Williamson's father encouraged his scientific 
tastes, even from his earlicst days; his observational 
faculties were strengthened by frequent excursions ; the 
association with Smith, and with the circle of active 
geologists of that fruitful period, influenced his boyhood, 
and left behind an effect which lasted his whole life. Ite 
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has often told the writer about his yeological and 
botanical rambles with his father and friends along the 
beautiful cliffs of the Scarborough and Whitby coasts. 
He had an extraordinary love for his more immediate 
home, and was proud to call himself a Yorkshireman. 

Williamson’s first publications, “Ona Rare Species of 
WMVMytilus,” and “On the Distribution of Organic Remains 
in the Lias Series of Yorkshire,” appeared when be was 
only in his eighteenth year. About the same time he 
also contributed a considerable number of drawings to 
Lindley and Hutton’s “ Fossil Flora of Great Britain.” a 
work which was completed in 1837, when he was twenty- 
one, In his later years he did not continue to work much 
at remains preserved as impressions, for his whole interest 
had become diverted to anatomical studies. One or two 
papers on Zamin gigas (now called I e/fansonta , 
however, owe their origin to the material accumulated in 
those youthful days. The last and most important of 
these papers appeared in 1870, in the 7?azsections of the 
Linnean Society. vol. xxvi., under the title * Contributions 
towards the History of Zama gigas.” 

Williamson's family was not much blest with this 
world’s goods. He was therefore obliged to adopt some 
practical calling, and naturally chose the medical pro- 
fession, for which he prepared, first at Manchester, while 
at the same time acting as Curator of the Natural History 
Museum there, and subsequently in London. In 1840 he 
became member and licentiate of the Royal College of 
Surgeons. Soon afterwards he settled in Manchester as 
a medical man, and remained there over fifty years, 
carrying on for a long time an extensive practice. [In 
addition ‘to this the professorship of Geology and Natural 
History at the Owens College was conferred on him in 
1851, an office which he administered, in its full extent, 
for many years. In 1872, however, he handed over the 
geology to Boyd Dawkins, and from 1880 onwards gave 
up the zoology, and confined himself to botany. This he 
continued to teach down to 1892, when his decreasing 
bodily strength compelled him to retire altogether. He 
then removed to London, in order that with the aid of 
the greater facilities there offered he might the better 
advance the scientific work, which he was still zealously 
pursuing. Here, after three more years, he ton soon 
ended a life of which one may certainly say, with the 
Psalmist, that its strength was labour and toil. 

For medical practice and professorial duties, though 
strenuously and most conscientiously carried on, did not 
satisfy Wiliamson’s mighty power of work. Concurrently 
with these oceupations, a constant flow of scientific pro- 
duction went on, the many-sidedness of which is scarcely 
conceivable to the present generation. Not only did he 
write articles in medical journals, which lie beyond the 
scape of the present notice, he also continued to work 
with the greatest zeal at zoology, botany, and, above all, 
geology and paleontology, as is testified by his numerous 
publications large and small. 

From his youth upwards, Williamson had been much 
occupied with the investigation of fossil fishes. and in the 
latter half of the thirties, and beginning of the forties, he 
wrote various memoirs on this subject. His studies of 
lower organisms gave rise to the works on Com/py/o- 
discus) on Lolvox Globator,? and on Foraméinutferi, the 
last and most important of which, embracing the whole 
of his researches on the subject, was published by the 
Ray Society in 1858, under the title of “The British 
Foraminifera.” These writings have received due 
acknowledgment in the works of Carpenter and Dutschit. 

In 1833 the remarkable work by Witham, of Larting- 
ton, appeared, in which the study of the internal structure 
of carbonifcrous fossil plants was entered upon tor the 
first time, vith the help of the thin ground sections 


2“ Annals of Nat. Hist.” vol. i., 1848. 
2 Memoirs of the Manchester Lit. and Phil. Soc., vol in. tosa. 4 
Transactions of the Microscopical Soc , vol. i., 1853. 
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ventcd by Nicol Vives work Lid the foundation of onr 
Show edge of the structure of th: Leftitatundra and 
Sto vie, and Brongmart then applicd the new nethod, 
voth the most brniiant success, to the investigation of 
Si grrés, Willhamson also saon attained brilliant re- 
sults by it~ aid, studying the shells of Feraminitera, and 
the scales and tecth of fishes. Two papers, published in 
the PAM wo phtoal Trai ties 4g and 1851. and con 
dered excellent by competent judges, were the result. 

Naturally, the study of fossil plants, which had been 
so successfully bezun, was not neglected, whenever such 
material could be obtained in the preper state of pre- 
servation, which at that (ime was not casy. Williamson's 
first attempt of the kind, the precursor of the whole 
palcobotamical literature which he created, was the 


paper "On the Structure and .\ffinities of the Plants 
Hitherto known as Sterabcrghes in which the Sferv- 
freee were idenufied as medullary casts, which bad 


heen surrounded by an .Avaucarian 
mentioned, however, Uie material for 
the method was at that time sull wanting. Then, just 
at the right moment, came the discovery of ‘the calcarcous 
nod iles, enclosing vegetable remams, in the Granister 
beds of the coal-fields of Lancashire and Yorkshire. “The 
investigation of the treasures thus revealed way first 
taken in hand by their discoverer, Binney himself, and 
suosequentl by Carruthers and Williamson. The Jatter 
tir~" besan with works on the Calamarie, three ef which 
appeared in rapid succession from 1869 to 187t. They 
are, 7 On the structure of an undescribed type of Cada 
ae tortren from the upper coal measures of Lancashire’ ; 
“Or anew form of Calamitean strobilus 7: and - Om the 
or..asation of an unde ribed verticillate strobius from 
the sower coal-measures of Lancashire.” 

AAs was necessary the case, material new began to 
accumulate in Williamson's bands, and he enjoyed the 
aeteee Co Operation of yariaus zeilous collectors. “Then, 
m his tfty-nfth year, he bezan the great scries of memoirs 
which mark the culminating point of his scientific activity, 
and v hich will assure to him, for all ime, in conjunction 
with Brongniart, the honourable dtle of a founder of 
modeon Palcobotany. 

hh the course of the following twenty years, ninetcen 
memoirs of this series appeared ino the PArlosephteal 
Tree er tions, under the sencral ithe “On the Orpanisa- 
Her of the Fossil Plants of the Coatmensures.” They 
all comtam exchisivels bis own observations, made entirely 


wood. .\s already 
an extended use of 


on meteial from the Lrit sh cond fields. Tt is a gigantic 
woth. whieh by itself alone would form the abundint 
frur oot aoman’s whole hfe. Tt was supplemented, bow - 


eve .oy arous other contributions to the same subject. 
poolehed in the Weweay of the Literary and Philo- 
sophe al Society of Manchester, the .faetades des Scfemes 
nattivdles, and the wanes of fot my. During the 
ane period, in 9887, also appeared Willianisons ex- 
hist * Monograph on the Morphology and Tistology 
of SAhomurta feouts, which will lonz torm the 
our knowled se of these tonsils. 


The recognition by palcontologist= and botanists of | ¢ 


the 
he 


of Walliamson s. 
This 


fll amportanee oof these works 
veon of Course at stow and gradual process. 
Cally due to oxternal circumstances, Tn the first 
pee, Wilhamson found it necessary, as the materkil in 
hy self tion, and his own expenence increased, to return 
@peetedly in dis later menvarrs to plant remains which 
bee een dealt with inthe carher parts. Consequently, 


J Shoroobten an idea of any proup, tas always 
ne : tte tady covera loft these treatises simualtancously, 
The) Deeecer prevents jreatehtieulties, oxecpt to those 
le po 5 enrte copie bor the reader stands 
Taal fore ¢ ple of teen salumes of the PAi/o- 
Of frente ¢ 

othe other bend, there os another port which most 
we otaken nto a cn Willan ons anethod of anato- 
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mical description, clear as it is, bears the stamp of the 
scholastic ideas of a past time. For this reasen itis only 
understood with difficulty by the botanists of the present 
day, and must often tirst be translated into the torm now 
customary. “Vhis is liborious, and has stood greatly im 
the way of the rapid ditfusion of his results. 

Wilhamson himself was fully conscious of these draw 
backs, and finally, in order to remedy them, he began a 
hew scrics of memoirs. in conjunction with Dr, Scott 
the object of which was to present a connected and 
systematically-ordercd account of the results obtained, 
clothed in the language of modern anatomy. The tirst 
memoir of this series appeared in 1895. in the PAr/o- 
sophical Frans tions, and treats of the Calamariew ana 
Sphenophyllex. Two further papers are already come 
pleted, but he was not spared to see them pubhshed. 

The basis of all Wilhamson’s Jabours in fossi) botany 
in, Of course, the collection of slides which he Jeft, con 
taining some thousands ef preparations. It is unique of 
its kind in the world, and af the greatest importance, 
for it contains the evidence for all the innumerab] 
special observations recorded in his works. Like Will 
denow’s herbarium or Lindley’s collection of orchids, it 
will always remain an invaluable source of information, 
to which paleontologists from all sides must resort, Its 
owner was aware of this, and so also is the author of 
this notice. who may boast that he knows the collection 
as searecly any one clse does. 9 It was through hin 
that Williamson decided to prepare and distribute, in a 
printed form, a detailed index, giving cxact references 
to the individual preparadons, and the places where they 
are cited in the memoirs. ‘his was necessary, for the 
multitude of preparations often made it very laborious, 7 
even for the owner, to look out a particular section ta 
demonstrate some special fact. This work was taken in 
hand about 18go, and has considerably increased the 
usefulness ind value of the collection to posterity. Three 
instalments, and those the most important, have already 
appeared under the title, ~ General Vorphological and 
Histological Index to the .\uthors Collective Memoirs 
on the Fossil Plants of the Coal-ncasures Only the 
Cordaite, the Gymnospermous seeds, and a number of 

: 
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fossils of doubtful affinity, are still wanting, We ming 
no doubt, ultimately look for a synopsis of these from 
the hand of a friend. so as to complete the entire work, 

Ifwe now consider the contents of the palvobotanical 
literature created by Williamson during the Lest twentys 
five years of his life. we tind that it consists, first of all 
of the most minute description and reconstruction of all 
those types of plants which took part in the formatior 
of the coalbeds of Great) Britain, Te abstained otf 
principle from concerning himself with non. British 
material, We have acquired from him the most: exact 
knowledge of the structire of the Calamaric.c, the Lept: 


dodendre., the Sphenophy lea. the Ferns, and Lyyina: 
dendrew. Ns repards several ai these groups. it is true, 
he had before him) fairly detnled investigations by 


previous obser crs, but in other families, especially the 
Calamaries and Lepidodendree, he himself Jaidl almost! 
the whole foundation of our knowledge. Ile showed 
that both groups are, as regards then fructifieation 
indubitable A\rchegomate, but that they possessed, hi 
our recent Gymnosperms, a secondiry formation of wor 
from a cambium:; he taught us te recognise, mil 
Stigmarie, the subterrancan organs of the Lepidodendre, 
and Sigillanw ; he reconstructed in the genera /ye77 
dendron and [hs teranciin, described by ‘him, a type 
plant winch, hy its « hi racters, eceupies an intermediatt 
position beaveen bilicine.e and Gymnosperna, especially 
Cynder. It this can find vo place in the system 
recent plants, but represents a direct derivative of the 
unknown ancestral stock from which the two groups still 
Inning have alse sprung. In connection with this typ 
j Ren. ault’s Poroyy lew have since turned out to be their 
‘ 
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later Permian relations, while the Protopityie of the Culm 
are more ancient allies, with similar characteristics. We 
thus learn how far back we must go, in the series of 
geological formations, in order to meet with the last 
traces of the common ancestors of those classes in the 
vegetable kingdom which are now hving. 

By his discovery of Archegoniate plants with secondary 
growth, Williamson however came into collision with the 
doctrines of Adolphe Brongniart, otherwise so highly 
reverenced by him, who held this character to be an 
absolute criterion of the Phanerogams, and denied the 
possibility of its occurrence in other classes of the 
vegetable kingdom. Hence a literary feud arose between 
Wilhamson and B. Renault, Brongniart’s distinguished 
pupil. The latter endeavoured to prove that Wilhamson 
was in error in the identification of his Leprdodendra, that 
they were really Séez//arze, and together with the latter 
belonged to the Gymmnosperms, while the truly Arche- 
goniite Lepidodendra were destitute of any secondary 
growth, The answer was not long in coming ; proof was 
heaped on proof, until ultimately the real state of the case 
was made completely clear. In all cssential points 
victory was on the side of our author. Other subsidiary 
differences respecting S“gmarta, the Calamariez, Xc., 
require no more than a mention here. 

It was thus made evident by Williamson that cambial 
growth in thickness 1s a character which has appeared 
repeatedly in the most various families of the vegetable 
kingdom, and was by no means acquired for the first time 
by the Phancrogamic stock. This isa general botanical 
result of the greatest importance and the widest bearing. 
In this conclusion Paleontology has, for the first time, 
spoken the decisive word in a purely botanical question. 
The result has proved well worth the great trouble and 
labour which had to be gone through in order to attain it. 

It would be difficult to conceive a more magnificent 
monument to Willamson than one which he himself set 
up at Manchester, in one of the halls of the Owens 
College Museum. 

In the year 1887 there was discovered in a quarry near 
Bradford, a gigantic petrified tree-stump, which, when 
carctully exposed, was found to run out at the base into a 
widely-spreading system of ramifications of a Stig- 
marian character. In the quarry this precious relic, like 
many others before it, would in a very short time have 
fallen a victim to destruction by weather and the hand of 
man. Williamson, however, acquired it by purchase, had 
it carefully subdivided into numcrous pieces, and brought 
it home safe and complete to Manchester. This was not 
accomplished without the greatest personal exertions 
and a considerable expenditure of money to which 
several friends contributed), for there were whole 
waggon-loads of material to be removed. Then the 
first thing which had to be done was to secure from 
the University authorities the necessary space for erect- 
ing the fossil. This was not an easy matter, and great 


opposition had to be ov ercomeé, as we can easily under- | 


stand on looking at the specimen, which measures over 
29 feet in diameter. 

Finally it was fitted together, piece by piece, and fixed 
in its natural position, resting on a massive pedestal of 
brickwork. he fiery youthful zeat of a man atready over 
seventy, overcame ali the difficulties that arose. 
were astonished at the unusual development of energy 
which this SWgwaria had caused, and gave it, in good- 
humoured jest, the name of ‘*Williamson’s Folly.” 
“Withamson’s Folly? may now be reckoned among the 
sights of England, and Manchester may be proud of 
possessing it, “for it represents a last gift, worthy of all 
honour, from the deceased, to the place which for so 
many years was his home and the scene of his activity. 

The author of this notice, who only knew Williamson 
during the last years of his life, must not attempt to 
picture to those who lived with him his kindly and 
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benevolent nature, which always retained the freshness of 
youth, or his simple character. That would be a work of 
supererogation, for the whole of scientific England knew 
and respected him, and wherever he went he was a wel- 
come and honoured guest. ‘Vhe writer can only report, 
in all brevity, on the work of Williamson’s fife, and when 
asked to undertake this, it was with pleasure that he took 
up his pen for that purpose. SOL MS- LAU BACH, 


INOTITES, 


THE resignation of Dr, Albert Gunther, F.N.S., of the post 
of Keeper of Zoology at the Natural History Museum, South 
Kensington, is announced. Dr. Gunther has occupied for over 
thirty years the position he now vacates. 


Tne Swiney ? Lecturer this year is Dr. J. G. Garson, who 
will take as the subject of the twelve lectures he purposes giving, 
‘The Geological ]listory of Man.” The lectures, admission to 
which will be free, are to be delivered in the lecture theatre of 
the South Kensington Museum on Mondays, Wednesdays and 


Vriduys, at five P.vt., beginning on lriday, October 4. 


Wer have to record the death of two prominent members of 
the medical profession abroad, viz. Dr. Pasquale Landi, Professor 
of Clinical Surgery successively in the Universities of Siena, 
Bologna, and Pisa, and 1)r. Texier, I’rofessor of Internal 
Pathology in the Medical School of Algiers. 


Mr. CHARLES MITCHELL, whose death, 
five, occurred on .\ugust 22, was a well-known engineer and 
shipbuilder. ile founded the Walker shipbuilding yard on the 
Tyne.a yard which under his guidance developed into one of the 
largest in the country. In 1882 it was merged into the Elswick 
Company of the present Lord Armstrong, and up to the time of 
his death Mr. Mitchell practically superintended the whole of 
the shipbuilding work of the Company. 


atthe age of seventy- 


THe Adhemeun: says that during the autumn of this year a 
monument is to be unveiled at Ostecl, in Fast Friesland, in 
memory of the discoverers of the sun’s spots, David and Johann 
Fabricius. The site chosen is the place in the cemetery where 
the grave of the elder Fabricius was discovered about nine years 


ago. 


We are informed by Prof. John Milne, that communications 
respecting the Zrensections of the Seismological Society, and 
the Sersmologtcal Journal, may be addressed to him at Shide ])ill 
House, Shide, Newport, Isle of Wight, at which place a small 
station has been established to record earthquakes having their 
origin in distant localities, and other unfelt movements of the 
earth’s surface. 


Ture annual general meeting of the Federated Institution of 
Mining Engineers will be held in North Staffordshire, at Shel- 
ton, Stoke-upon-Trent, on September 18 and 19, when papers 
on “The Depth to Productive Coal-measures between the 
Warwickshire and |ancashire Coal felds,” ** Gold-mining in 
Nova Scotia,” ‘* The Use of Steel Girders in Mines,” *¢ Eeonomic 
Minerals of the Province of Ontario, Canada,” The Blast- 
ing Efficiency of Explosives” are expected to be read, and a 
discussion of various papers which have already appeared in the 
Transactions of the Institution may take place. .\ number of 
excursions are also arranged, 


a) ** 


Tit fifth quadrenmal meeting of the International Congress 
of Otology will take place at Florence, under the presidency of 
Dr. V. Various discussions 
will be opened by Dr. Barr of Glasgow, Dr. Gellé of Paris, 
Prof. Gradenigo of Turin, Pref. .\. Politzer of Vienna, and Dr. 


Secchi of Bologna; and there are in the complete programine, 


Grazzi, from September 23 to 26. 
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which fess just been issued, the titles of no fewer than hfty-nine | 

rizival S@mmunicatinns to be brought before the meeting. It 
is hepet that Unitish utelogy will be well represented, as itis 
intende] ¢> invite the next congress to meet in London, either 
in poSer Sea. Full particulars as to terms of membership, 
Toutes, wtels, Ac., may be obtained from Dr, St. Clair Thomson, 
28 (COucen \nne-street, W. 


AN International Congress of Technical, Commercial, and 
Industri] FdWeation is being organised by the Societe Philo- 
mathigue of Bordeaux, and is to be held at Bordeaux from 
September tot 21. The programme is, we understand, a full 
one, and c Witains many items of interest and importance. 


AFEV © RE of the annual meeting of the Yorkshire Naturalists’ 
Union, which isto take place at York on October 30, will be an 
exhibition of specimens, photographs, Xc.. showing work done 
during tee past year in all departments of the Union. It is re- 
queste | that all members who intend to exhibit will communi- 
cate lirest with the Local Secretary, at the Museum, York, on or 
before Qetober 21, 


THE various medical schools 
ning «f Wetober, and at most 
will be delivered tothe students. 


will be reopened at the begin- 
of them introductory addresses 


Wcspieal, the speaker will be Mr. George D. Pollock ; at the 
Middleex Hospital Dr. W. Julms Mickle, and at the West- 


minster Hespital Dr. Monckton Copeman. At the latter 


instit Mon Viscount Meel will distribute the prizes, The intro- 
luctery Idress at University College will be delivered by Prof, 
J. Rese Bradfurd, and the annual dinner of old and present 


studen?. wall take place at the 11otel Metropole on October 1, 
nder ( @airmanship of Sir Richard (uain, Bart. Mr. A. P. 
Lauri will give the address at St. Mary's, and the annual 
linner will be held the same evening at the Holborn Restaurant, 
At St. Thomas's 
Hospital the prizes will be distributed, on Octcber 2, by Sir 
Ldwin Armld, K.C.1.E. .\t Guy's there will be no formal 
intr @lvcs ory address, but on the evening of October 1 Mr. J. 
De'Ath ssill read a paper at the opening meeting of the Physical 


Mr. Malbolm Morris occupying: the chair. 


Society, o9 *¢ Our Vrofession, our Patients, our Public and our 
Press, fhe annual dinner will take place in the Club Dining 
Hall, lor, Pye-Smith in the chair. .\t the Vorkshire College, 
Leeds, Prot. D. J. Leech will, on October 1, distribute the 
prizes onl deliver an address, Prof. Victor Torley is an- 
nouredl te speak at the Sheffield Sehool of Medicine, Mr. 
Jondévedn Ditchinson at Univeratty College, Liverpool, and 
Prot. 1. 11, Napier at St. Munge’s College. Wt Mason Callege, 


Birr hem, Prof. Percy brankland will deliver the address, 
faking is Sabyect “! Pasteur and his Work.” 
Tite Come ihof the Institution of Civil Engineers has issued 
hats Suge tel sulyects tor papers during the session 1895 90, 


for whe the undermentioned prizes may be awarded: (1) The 
Telfer! Vowel, lett ‘in trust, the interest to be expended in 
noel oremiunes, under the direction of the Council.” The 
leg wth echunmlations of dividends) produces a gross 
{ £235 wrually, (2) The Manby Donation, of the 

TH dent £10 4 year, given "to term a fimd for an annual 
yr ¢ premiune for papers read at the mectings.” (3) 
T ! Lend, which, with acctime@lations of dividends, realises | 
rn bya yore’. Out of this thy Council has established 


: Hel! The Miller S*helarship,” and is prepared 


’ 1 wh, potescemdhing £49 in valuc, cach year, and 
te ' © eer. Competitors for this schohirship niust he 
camer erie tive years. 64) The Crampton Bequest 
if £5, tod incone of which amounts now to £13 bps 
ees ae ! hetied of & The @rampton Prize,” far “ pre- 
Piette 6) 0 Ohor of best paper on the Construction, 
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Nera Te 


| opinions which have from time to time prevailed on the manner 
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Ventilation, and Working of Tunnels of Considerable Length, 
or failing that, then of any other subject that may be selected.” 
(5) The balance of the Trevithick Memorial Fund of £ 100 os. 9d., 
the interest of which is £2 15s. a year. The list of suggested 
papers, although not exhaustive, is far too long for us to print, 
but may be had, with further information, upon application to the 
Secretary of the Institution. 


Tuk Royal Academy of Medical, Physical, and Natural 
Sciences of Havannah, at a meeting hekl on .\pril 28, decided 
to offer amongst other prizes, mostly for medical essays, one— 
the Cafiongo Prize, value 250 dollars in gold—for the best essay 
on ‘* The Pharmacological Study of the Fluid Mxtracts.” The 
competition, which is open to any person whether belonging 
to the medical profession or not, will be closed on Marel 19, 
1896, by which date all papers must be sent in, written in 
Trench or Spanish, and sealed, with a motto on the internal 
envelope, and in another envelope bearing the same motto the 
authors name and address. The adjudication will take place on 
May 19, 1896, when the prizes will be distributed to the suc- 
cessful competitors. Murther particulars may be obtained by 
writing to the Secretary, Dr. Vicente de la Guardia, Havannah, 


UNbeER the active presidency of the Earl of Derby, a vigorous 
effort is being made by the British Dairy Farmers’ .Association 
to give a helping hand to one of the most important branches of 
agriculture, dairy farming, and its allied industry of poultry 
raising, At the twentieth annual London Dairy Show, to be 
held at the Royal Agricultural Pall in October next, prizes to 
the value of £2515, in addition to 142 gold, silver, and bronze 
medals, are offered for competition in 451 different classes, in 
many of which a keen contest is already assured, 


AN interesting memoir has been recently published by Dr. 
Max Muller, on the effect of fever temperature upon the growth 
and virnlence of the typhoid bacillus, In view of the conflicting 
in which a high temperature affects the agent of infection in 
cases of typhoid fever, these results are of seme considerable 
practical interest, Thus in 1882 we find Jorgensen ventilating 
the idea that the development of the morbific material in the 
system in cases of typhoid fever might be retarded by greatly 
reducing the temperature of the body, whilst other authorities 
have as confidently stated that the feverish rise in temperature 
was capable of destroying the typhoid organism, or, at any rate, 
hindering its development, Both of these opinions are based on 
very slender experimental evidence, Dr. Max Muller has ear- 
ried out a series of researches in which he has carefully recorded 
the growth of the typhoid bacillus at various temperatures, and 
he states that when preserved at about go" C. this microbe takes 
five minutes longer to proliferate, or produce a new generation, 
than when it is kept at a temperature of from 37°5° to 3870" C. 
respectively: that is to say, in the absence of all adverse circum: 
stances, under the most favourable conditions, as many as forty= 
five generations of typhoid bacilli may proceed in one day front 
a single parent bacillus at the vermed temperature of the body, 
whilst at about 40°C. Uurty-nine such generations may be 
elaborated, In considering these appalling figures it mus 
however, be remembered that such an uninterrupted multiph 
tion of the typhoid bacillits does not necessarily tuke place in 
the human system; the conditions which surround it in’ the 
latter case are of a far more complicated and subtle character 
than those which obtained in Dr. Muller's Iaboratury cultures 
tube! But these results show that a fever temperature of about 
go C. isnot able to destroy the Gyphoid bacillus, or to affect 1 
growth to any considerable extent: even higher temperatures of 
4ics’ te 42.0 C. were also incapable of annihilating dis 
microbe, and typhoid bacilli kept for sixty-two days at 42°0° C 
showe:l subsequently no abatement of their vitality, As a 
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the effect of such temperatures on the virulence of the typhoid 
bacillus, Dr. Muiller states, but only as the result of very limited 
experiments, that he could detect no difference in the hehaviour 
in this respect of those kept at 37° and 40’ C. respectively. 


A MODIFIED centesimal system of subdividing time and 
angular measures is advocated hy M. II, de Sarranton, in the 
Revue Setentifigue. He proposes to retain the hour as a funda- 
mental unit of time, on account ofits universal acceptance, its con- 
venience, and the hopelessness of the task of altering it. But the 
hour should be divided into 100 minutes, and the minute into 100 
seconds, Thus each new minute would be three-fifths of an old 
minute, or thirty-six seconds, while the new second would be a 
little over a third of the present second. Two of the new seconds 
would cover the time cf a brisk step, like the accelerated pace 
used in the French army. The new second is the time taken by 
one semi-vibration of a simple pendulum 12°9 cm. long. Time 
could then be consistently expressed in hours and decimals. 
Thus 8°334S h. might be read § hours 33 (new) minutes 48 (new) 
seconds, and calculations involving time would be much sim- 
plified. Clock and watch dials would be subdivided into hours, 
as usual, but the smaller divisions for the minute and seconds 
hands would be hundredths of the circle instead of sixtieths, 
and every tenth division would have to he slightly marked. 
Kor angular measurement, M. de Sarranton proposes 240°, 
subdivided into 100 minutes of 100 seconds each, so that they 
could be converted into hours by shifting the decimal point one 
place to the left. 


A FEW particulars of the new mouth of the Vistulaare given 
in the G/odus. It was made by regulating the old branch going 
into the Baltic, which was straightened and shortened from ten 
miles to four and a half, while the channel was broadened by 
shifting the dyke on the left bank six miles to the west. At 
the same time, the Danzig branch was cut off by a lock. This 
useful piece of work will not only make the Vistula more acces- 
sible, but will prevent the disastrous floods which caused far- 
reaching destruction in winter and spring, near the mouth of the 
The work cost a million pounds, half of which was 
the German 


river. 
borne by the districts concerned, and half by 
‘Treasury. 

THE current number of the Bretish Medical Journal has a 
note on the vision of Schcol Board children, based upon a report 
of Dr. James Kerr, medical superintendent of the Bradford 
School Board. The tests employed were designed to detect 
every child who had not good distant vision with one eye at 
least, the list of children thus obtained including those with 
defect of distant sight from all causes, remediable or otherwise. 
Such a list having been made, it was an easy matter to more 
fully examine all the children thus tabulated, and to classify and 
deal with them as might be necessary. In the report, tables 
are given’showing the number of children cxamined, and the 
percentage of defective eyesight in the different standards from 
seven. A perusal of Dr. Kerr's report will, in the 
epinion of our contemporary, well repay those who have to 
conduct similar examinations of large numbers of school children. 


one to 


WE have received from the Deutsche Seewarte (1 lamburg) the 
report of its labours during the year 1894. The duties of this 
institution differ materially from those of the German Meteor- 
ological Institute (Berlin), whose report we lately noticed, inas- 
much as the former deals specially with weather prediction and 
marine meteorology, In both of these branches great activity is 
shown, and we have frequently referred to the useful work 
carried on. The detailed discussion of the meteorology of the 
various oceans, for the henefit of seamen, the preparation of 
synoptic weather charts of the North Atlantic Ocean, for the 
advancement of practical meteorology, and the publication of 
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observations taken in remote parts of the world, are noteworthy 
instances of the industry of the institution, for the purpose of 
obtaining information relating to maritime meteorology, it has 
not only established many agencies in German ports, but the 
Consuls in several foreign ports, including English, also take part 
in enlisting observers and supplying the necessary registers ; the 
result being that about 450 voluntary observers were co-operating 
at the end of the year in the mercantile marine alone. 


THE annual report of the Department of Mines and Agricul- 
ture, New South Wales, for the year 1894, has come to hand. 
In it reference is made to the resignation of the position of 
paleontologist of Mr. Robert Etheridge, occasioned hy his 
accepting the curatorship of the Australian Museum. Mr. 
Etheridge will, however, we are pleased to notice, still retain 
connection with the department, having, the report says, volun- 
teered to act as honorary consulting pakeontologist. 


WE have received from the Keeper of the Manchester Museum, 
Owens College, a new handy guide to the museum, which has 
heen compiled for the purpose of indicating cursorily the principal 
objects in the building and its general arrangement, for the 
benefit of visitors whose time is limited, To those who can 
afford time to pay several visits, the illustrated guide is recom- 
mended as being more complete and useful. 


THE new part of the Ascéeprad, Sir B. Ward Richardson’s 
quarterly, contains articles on ‘* Cycling and Heart Disease,” 
‘The late prevailing Epidemic,” and, with portrait, ‘‘ John 
Abernethy, F.R.S.* 


THE additions to the Zoological Society’s Gardens during 
the past week include two Macaque Monkeys (.Wacaceus cyzto- 
molgus, 8 @) from India, presented hy Mr. Hugh H. Collis; a 
White-tailed Sea-Eagle (Ha/retus albictlla) from Northern 
Russia, presented by Mr. Robert Ashton; two Red-backed 
Shrikes (Zanfus collurto), British, presented by Mr, C. Ingram ; 
a Natterjack Toad (ufo ca/amita) from Surrey, presented by 
Mr. Hanley Flower ; a Melodious Jay Thrush (Leacodfoptron 
Capuchin (Ceéus ? §), a Porto 
Rico Pigeon (Codwuwba corensis), a Vinaceous Pigeon (Colma 
winacea), a Barn Owl (Stréx flammea), seven Adorned Cera- 
tophrys (Ceratopheys ornata) from Brazil, purchased ; a Great 
Kangaroo (Jfacropus givantus,$), a Rufous Rat Kangaroo 
(Ay psiprymnus  rufesceus, §), a  short-headed Phalanger 
(Belideus breviceps), bred in the Gardens. 


OUR ASTRONOMICAL COLUMN. 


THE FORMS OF JUPITER'S SATELLITES.— A paper, by Mr- 
S. 1. Bailey, on the forms of the discs of Jupiter's satellites, iS 
communicated by Prof. E. C. Pickering to the current -fs¢ro- 
fiysteal Journal. A number of observations of the satellites 
has been made with the thirteen-inch refractor at the Arequipa 
Observatory ; and the results were : ‘* Under the best conditions, 
that is, with the instrument in perfect adjustment and good 
seeing, satellites I1., 111. and IV. were always seen round. 
Satellite 1. was twice seen having an apparent elongation in the 
same direction as Jupiter. In hoth cases the satellite was near 
the planet. On the second occasion, I., when off the disc, but 
near Jupiter, appeared clongated, but an hour later, plainly seen 
on the disc of Jupiter, it appeared perfectly round. On the 
other hand, the shadows of 1. and TIL. on other nights were 
seen clongated. Several occnltations and transits were observed, 
but the limb of Jupiter was not seen when, to me, it gave any 
incication of transparency. . . . During the hours given, we 
failed to detect any systematic change of form in any of the 
satellites. These observations, scattered through the cloudy 
season, may not be the best possible, for the same observers and 
instrument in Arequipa, nevertheless it does not seem probable 
to me that any frequent periodic recurrence of an ellipticity, 
approximating in amount that of Jupiter itself, would have 
escaped detection.” 
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boar MERIS oF Sweets Comet. The following clements 
phemeris of Swift's comet, the reappearance of which was 
inenee ] last week. have been computed by Dr. Berberich, 
e@e.re publishell in Adaburh Crviuvar, No: a5. Dhesctes 
wats are dedveed from the obsersations: Mount Iamilton, 


\agust 213 Nige’yM. Juvelle), August 24: Hamburg, -Angust 4 
me i 
a6, 

Another ol servaciw of August 23. made hy Mr. J. Witt at) 


Urania Observatory. Berlin, is closely represented by the 
qWemeris. Dr Berborich thinks the comet will possibly belong 
te the group ef periadic comets with short revolution. 


bmi. 


a rSas. Sept. 373030. WT. Berlin. 
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f We per dierty a the sun-spots, investigations have shown 
that finy terrestrial phenomena are, and others may be, closely 
allel teat ‘These are generally looked upon as results due to 
the varigtim in the sun. Tf it were found that comets had 
in-eleven yearly period, we should have the question before Us 
asta whether this poridd be the result of this period, or whether 
the perro depeaded te a certain extent on this periodical 

mmetary intlus. Uf the sun, as has been supposed. were fed. so 
to speak, with cometary matter, then the spat period would 
ee torally be dependent on some external source of supply sich 
e this. But sam ¢ the solar atmosphere has a circulation which 
seems now to have been fairly shown to be the cause of this 
penodierty, su h ane tward sidpply of energy is not thought now 


to We oof seth impertance as would have been the case some 
years wwe. “This does mot take away the interest, however, from 
VWerr Tk Pnterwepers investivation concerning the connection 


f opts and ap . es of Pomets, but would rather instigate 
t. The aullor has, by a strict examination of the lenient of 
the horger pert dal comets, obtained a funetian whieh ean be 
roprest ne Lmaethenritically by a formula, and from which an 
clever-yeuly pened sree 1749 can be recognised. rom the 
veer 1833. alse, te ainastne and minime points fall topether, with- 
ft MPeption, with those of the sunespet curves, In determi nny 
Heedength af the pertod, the amplitude af the period was set 
hor ow h series ase function of the length of the period, and 
fhe Geeh Velue ter the duration of the period ascertained, The 

leulate n was @) srranged that (wo neighboring values, which 
ra theearep hte a minimum, were else determined. The 
Whos for the fh Coen came out ay b°OS2, 11226, 13°305 years, 


for the werics showing Che relative ouneber of sunspots 
Me S720, W254, Py 424 years. 
} severmit vlso whether the points of maxima and mininan 


' fen Wore comenent with those forthe sentes show ing 
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iSov 1834 interval, with a maximum at 1816, corresponds ta a 
maximum of sun-spot and to an intense gets Aerversters from 
IStg te 182 The third and fourth periods are also Jikewise 
explained, 

Cases are also made out for the secular variations in the 
climate, and a suggestion is thrown out that if we may Jook upon 
““INometen als stark elektrische Massen,” then at the times of 
their maximum number and least distances from the earth, small 
induced currents may be set up, which will be recorded by the 
magnetic needle: this latter question has not, however, been 
investivated, 


PEs onl Wier eee hees 
ll 
The Clack Nate, 


THE proper regulation of this clock error and consequent 
“trail” uf the spectrum across the plate parallel to itself are 
essential to the success of photographs taken by the objective 
prisms. “The spectrum of a bright star must ehviously be made 
to trail more quickly than that of a fainter one, and a sharter 
exposure is sufficient. Sinee for the same clock error, and in the 
same time, a star near the pole will give a shorter trail than one 
nearer the equator. declination must also be taken inte account, 
Keeping a constant clock error, equal widths of spectrum for 
stars of diticrent declinations may be obtained hy lengthening 
the time of exposure for stars away from the equator, Init in that 
case, the stars near the pole wonld be over-exposed in relation 
to these nearer the equator. 

The exposure given te stars of equal magnitudes should 
evidently be the same. no matter in what part “Of the y they 
may be situated, and the clock errer should, therefore. be 
inereased in proportion to the secant of the angle of declination. 

Vhe light-ratio of stars being 27512", where v expresses the 
difference in magnitude, the time of exposure must vary in the 
same preportion, and the clack error in inverse propartion, 
Thos, where § minutes exposure is sufficient fora first-magnitude 
star, 31 minutes is required to obtain a fully-exposed) speetram 
of a star of the third magnitude. This law, however, only 
applies to photographic magnitudes, and must be modified 
according to the type of spectrum or the colour of the star. 

The red stars, being much weaker in blue and violet rays than 
the yellow or white stars, require much Jonger exposures than 
white stars of equal magmiude. To obtain a spectrum: of 
B Vevast extending to the WW line, for example, at least: three 
times the exposure required by a white star of simili magnitude 
nist be given. 

bor conveniently adjusting the exposures, tables have been 
constructed which shew ata ghince the posidion of the regulator 
fora star of given magnitude and declination, 

Tt is obsions that with an instrument of high dispersion, the 
number of stars it is possible ta photograph is very limited, as 
the long exposures required for the fainter stars are impractic- 
able. aml, esen if possible, the definition of the lines would be 
destroyed by atmospheric tremors. 

Henee, this at present only possible to photagraph the spectra 
of the faint stars on a very small scale. With an objective af 
S inches aperture and 44 inches focal length, and a prism of 13 
refracting angle, Prof, Pickering has photographed the speetia of 
sturs down to the cghth magnitude. “Vhese spectra are about 
te centimetre long. and a millimetre broad, and though they do 
not show aw very grait amount of detail, they are sufficient to 
reveal the type of spectrum, 

With an insiument capable of photographing faint stars, a 
large nuniber of spectra may be taken at one exposure; but, 
with the instruments af Linger dispersion, Chis ts not generally 
the case, as there are few bright stars af nearly equal magnitude 
sultiviently close together. 


The bei 


In consequent e ot the great accuracy required ino the driving 
of the telescope when tong expesures are necessary, the 10-inch 
equatorial has been fitted with a simple and inexpensive form of 
clestrical contrel. “This is a modification ol that designed hy 
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gear has Leen altered so that the driving rod performs its revolu- 
tion in a second, and the motion is then communicated to the 
driving screw through a smaj) worm wheel. The driving rod 
is vertical and in two parts, the Jower porion ending in a faced 
ratchet wheel, 3 inches in diameter, and with 200 teeth. The 
upper part of the rod ends in an arm at right angles to itself, and 
this arm carries a ratchet of suitable shape held down by an 
adjustable spring. An electro-magnel connected with the con- 


trolling pendulum, is arranged so as tu only permit the ratchet to 
pass it once a second (see Fig. 42). 


Tf the clock be driving too 


Pio. 42.0 electrical control fur ro-in h equaterial. 


quickly, the ritchet is held until the stop is raised by the 
pendulum. When held in this way the ratchet Is lifted out of 
the teeth, and the driving clock itself is not affected. 

In order that this form of control may be effcetive, it is essen- 
tiat that the clock should be going too quickly, as it is only 
capable of retarding the driving-rod, 

The controlling pendulum is, ef course, regulated to the rate 
required for the particular star which is being photographed. 

Tn Mr. Russell's form of control the two parts of dhe driving 
red are conneeted by friction plates. [Ll was found. however. 
on testing this arrangement. that when the upper portion was 
held by the clectro-magnet the rate of the governors wis seriously 
retarded ; hence bt introduced a ratchet wheel, and its working 
leaves nothing to be desired. 


Anlargement jof the Nesatir: 


Many of the negatives taken have been enlarged about nine 
limes on glass, and further copies have been taken on bromide 
paper, bringing the cnlargement up to about twenty-five tmes 
the size of the original. 

Owing to various causes the photographic spectra obtained by 
the method of trails show irregularities resembling the lines along 
the spectrum obseived when the slit of a spectroscope is partly 
clogged with dust. It has been noticed that the period of the 
irregularities is equal to the time of revolution of the main 
driving screw of the telescope, and hence they may be accounted 
for by supposing the driving gear to be mechanically imperfect. 
In that case some of the parallel lines which, by their juxta- 
pesidon form the broadened spectrum, are superposed, while 
others arc drawn apart, thus giving rise to dark and bright lines 
parallel to the Jength of the spectrum, These lines are more 
Apparent in the case of bright stars (han fainter ones. If the 
telescope were driven with perfect regularity and the atmosphere 
were quite steady, we should obtain a spectram of uniform in- 
tensity along its width. This condition has very nearly been 
obtained in some eases. 

The irregularities above described are eliminated in the en- 
larged negatives hy giving them a very slight up-and-down 
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mation during exposure in a direction parallel to the lines ¢: 
the spectrum, This was originally done by hand, but a negative 
holder has been constructed in which the necessary motion is 
given to the negative by a small driving eloch. 

A diagram of the arrangement is given below. The only 
drawback to this method is that defects of the film are apt w» 
preduce, by a succession of their images on the enlarging plate. 
lines (generally very faint) which have a semblanee of the true 
spectrum lines. 

To distinguish the real lines from the artificial ones, a direct 
enlargement of the spectrum is made on the same 
plate alongside the other, the to-and-fro motion 
being dispensed with. By a comparison of the 
two entirged strips, one can sce at a glance 
which are the tre lines of the spectrum, and 
which are those produced by small irregularities 
on the film, Tt may be stated that Dr. Scheiner 
has also used a somewhat simikw method to 
the one described, the only difference being that 
he caused the plate on which the enlargement 
was to be taken to have the oscillating motion, 
instead of the original negative. Vhe method 
employed by me. though no account of it had 
been published, had been in use for some time 
before Dr. Scheiner’s method was announced.? 

My object was not so much to obtain photo- 
graphs of the spectra of a large number of stars, 
as to study in detail the spectra of compara- 
tively few; hence many of the stars have been 
photographed several times with special exposures 
and foei for different regions of the spectrum. 

Asin the case of stellar spectra observed by 
eye, the photographic spectra vary very con- 
siderably in passing from star to star. 

In the classification of stars adopted from a 
consideration of the visual observations, only the 
broader differences in the spectra have been 
taken into account. Prof. Pickering, however, 
has suggested a provisional chissifcation mn con- 
nection with the Henry Draper Memorial photo- 
graphs of stellar spectra, but this chiefly relates 
to photographs taken with small dispersion, 
Now that if has beeome possible to obtain > dispersion 
photographs of the spectra, much more detai) is revealed, 
and henee [determined to deal with the presence. or absenee, or 
changes of intensity, of individual lines to a greater extent: than 
Prof. Pickering has done in his observations so far published. 


Negative holeer asea im enlarging 


Fig. 43. 


In the first instanee, TF arranged the various stars of which the 
spectra have been photographed im tables, without reference to 
any of the existing classstications, and not taking into account 
the fmer details. 

The basis upen which this first grouping was founded is the 
extent of the continvous absorption at the blue end of the 
speetrum, Such a distinction was not possible in the case of 
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ve Pservations, and itis only by photographs that a classifica- 
tim from this point of view can le made. 

Some spectra show a remarkable continuous absorption either 
nethe ultra-violet or violet, in others this absorption extends to 
a™out RK. whilst ina third class it reaches as tar as G, 

These considerations gave four marked groups. Mach of these 
main groups are next sub-divided into sub-groups by the most 
warked differences in the spectral lines. T do not propose to 
aive the detailed inquiry tn this place. 

The important fact which stood owt when the photographic 
attack had got so far was that, whether we take the varying 
thicknesses of the hydrogen lines or of the lines of other sub- 
stances as the basis for the arrangement of the spectra, it was 
not possible ty place all the stars in one line of temperature, 
but it was necessary to arrange the stars in two series, 

When this sorting was completed, | was ina position to con- 
sider the various divisions of the photographic spectra thus 
arnved at, in relation to the groups which were previously suy- 
gested froma discussion of eye observations. [tis clear that if 1 
got the same results the first conclusions would be strengthened, 

We have, therefore, te imquire how far this condition is satis- 
ted by the mass of new facts at our disposal. This involves the 
consleration uf some points in connection with the meteoritic 
hypothesis, and it must specially be borne in’ mind that the 
fundamental diticrence hetween mine and other classifications is 
that it demands the existence of bodies of increasing as well as 
bodies of decreasing temperatures. 

Since in my classification the connection between nebule and 
stars is insisted on, it was necessary to obtain a spectrum of one 
ef the brightest of the nebula as a term of comparison. ‘The 
nebula of Orion was sclected, and a photograph taken with a 
30-inch silver un glass reflector in February tS90,  ‘Vhis photo- 
graph contained §4 lines, which were carefully tabulated for the 
purposes of the comparison to which reference has een made. 


The Ganplex Origin of the Spetra cf Nebuhe. 

On the hypothesis, the bright lines seen in the nebul.e should 
have three onyins 

(t) The lines of those substances which occupy the greatest 
velunic¢ (or largest areca in a section); in other words, the lines 
¢f those substances which are driven furthest out from the 
meteorites and occupy the interspaces. when possibly they may 
be rendered himinous by electricity. Chief among these, fram 
laboratory experiments, we should expect hydrogen, and neat, 
from the same eapenments, we shonld expect gaseous com- 
prownds of carbon. 

2) We are jwstifierl in assuming 
collisions will be partial ones grazesesulficient: only to pro- 
Jute coniparatively slight: rises in temperature. The nebnla 
spectrum, so fer as it is produced by this cause, will therefore 
depend upon the phenamena preduced in greatest number, and 
we may hence expert to find the low temperature lines of 
Various metallic substances. 

(3) In addition to the large number ef partial collisions there 
will la a relatively spall number of end-on collisions, producing 
very high temperature,! and, se far as this cause is concerned, 
there wall he seme lines produced which are associated with very 
high temperatures, 

Combming these conelitsions, in the spectra of nebuke we 
bould expect t) find evidence of 

Hydrogen aga compounds ef carbon. 

Faw temperature mictallic lines and flutings. 

Lines whi hare only produced at very high temperatures, 


that the most numerons 


Th Paige t Bright-line Stars. 
Cm the hy pethesis. the lines seen in the spectra of bright-line 
f attain the main, resemble those which appearin nebule, 
Tees will dditer, however, for two reasens : 


1) (oe trer fe qtarttl condensation of the swarm the hydrogen 


teow] rewricted, and the bright lines of hydrogen will 
= 1) cram nence : the vahime occupied by the carbon com: 
ponerse OF te reletively mereased. and the brightness of the 
tren bev wel be enleainced. 
(2p on ea ef the greased number of collisions, more 


— 
lire be 


ers ee wee 
ppectram wol 


hred qneandestept, Gel the continues 
then ain nebule, 
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Stars of In-reasings Temperature. 


Initially, each pair of meteorites in collision may be regarded 
as a condensation, 

Ultimately, when all the meteorites are volatilised, there will 
only be one condensation, in the shape of a spherical mass of 
vapour. Between these points there must be other conditions. 

Stage 1.) Mt the stage of condensation immediately follow- 
ing that of the bright-line stars, the bright lines from the inter- 
spaces will be masked by corresponding dark ones produced by 
the absorption of the sme vapours surrounding the incandescent 
meteorites, One part of the swarm will give bright lines, 
another dark lines at the same wave-lengths, and these lines will 
therefore vanish from the spectrum. The interspaces will he 
restricted so that absorption phenomena will be in excess, and 
the first absorption will be that due to low-temperature vapours, 
that is, Suting absorptions of various metals. The radiation 
spectrum of the interspace will now be chiefly that of the com- 
pounds of carbon, Under these conditions we know from 
laboratory experiments? that the amount of continuous absorp- 
tion at the blue end will be at a maximum. 

(Stage 2.) With further condensation the radiation spectrum 
of the interspaces will gradually disappear, and the fluting ab- 
sorptions will be replaced by dark lines, for the reason that the 
incandescent meteorites will be surrounded by vapours pro- 
duced at a higher temperature, the number of violent collisions 
per unit ume and volume being now greatly increased. This 
dark line spectrum need not necessarily resemble that of the Sun. 

(Stage 3.) Vhe line absorption and the continuous absorption: 
at the blue end of the spectrum will diminish as the condensa- 
tions are reduced in number, fer the reason that only those 
vapours high up in the atmospheres surrounding the condensa- 
tions will be competent to show absorption phenomena, in 
consequence of the bright continuous spectrum of the still dis- 
turbed lower levels of those atmospheres. 

Among the more important lines which will disappear at this 
stage will be those of iron, for the reason that there will be 
bright lines from the interspaces occupying the same positions 
as the dark lines produced by the absorption of the vapour 
surrounding the stones. 

The number of violent collisions per unit time and volume 
being further increased, we should expect the absorption of very 
high temperature vapours. 


The Hottest Stars, 


Ultumately, then. we should expect that the order of the 
absorbing layers will follow the original order of the extension 
of the vapours round the meteorites in the first condition of the 
swarm, and the lines seen bright in nebule. whatever their 
origins may be, should therefore appear almost alone as dark 
lines in the hotter stars, and the hydrogen especially shonkd 
have its lines broadened with each increase of depth in the 
atmosphere. The continuous absorption at the violet end of 
the spectrum will be at a minimum. Tf, when the hydrogen 
lines are thick the swarm is not yet completely condensed, 
that is, if there Ie nebulous matter surrounding the central 
mass of vapour, a fine bright hne will be seen down the centre of 
each dark one. 


Stars of Decreastuy Tomporature, 


When we consider the cooling condition, that is, what hap- 
yens When the temperature af the mass of vapour js no longer 
increased hy the fall towards the centre of meteorites composing 
the initial swarm, we should expect to find the phenomena 
indicated below. 

(Stage t.) Vhe hydrogen lines will begin to thin out, on 
account of the diminishing depth of the absorbing atmusphere, 
and new lines will appear, 

The new dines will not necessarily be the same as those 
observed in connection with the stars of inereasing temperature.” 
In the latter there will be the perpetual explosions of the 
meteurites affecting the atmosphere, whereas ina cooling mass 
of vapour we have te deal with the absorption of the highest 
layers of vapours, Those lines which will first make their ap- 
pearance. however, will Le the Jongest low temperature lines oh 
the various chemical elements. 
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(Stage 2.) The hydrogen lines will continue to thin out, and 
when the absorption of the hotter lower layers makes itself felt 
the spectra will show the high temperature spectra of the various 
chemical elements, showing many more lines. The difference 
between these and the lines seen in stars of increasing tempera- 
ture should be one due to the different: percentage composition 
of the absurbing layers, so far as the known lines are 
concerned. 

With this increasing line absorption there will be a recurrence 
of the continuous ahsorption in the ultra-violet. 

(Stage 3.) With the further thinning of the hydrogen lines 
and reduction of temperature of the atmosphere, the absorption 
flutings of the compounds of carbon should come in. 

Se much, then, for what we should expect, assuming the 
hypothesis to be true. 

] now proceed to show how far these requirements are satisfied 
by the mass of new facts now at our disposal. 


THe AcTUuAL PHENOMENA RECORDED ON THLE 
PHOPOURAPHS. 


NVebuhe. 


The photographs of the spectram of the Orion Nebula show 
lines at wave-lengths which approximate very closely to the lines 
of hydrogen, to flutings which appear in the spectra of com- 
pounds of carbon, toa fluting of magnesium at 5006, and to the 
longest flame lines of iron, calcium, and magnesium. 

The chromospheric line designated Dy has been recorded in 
the visual spectrum of the Orion Nebula by Dr. Copeland,? and 
the observation has since been confirmed by Mr. Taylor.? 

Phe line which is always associated with 1); in the spectrum 
of the chromosphere, viz. that at A 4471 (Iorenzoni’s /), is 
also shown in the photograph of the spectrum of the Orion 
Nebula. 

The requirements of the hypothesis with regard to nebulw 
are therefore met in every point so far considered by the new 
facts. 

Dividing up the lines into the three groups of origins sug- 
gested, we have in the case of the Orion Nebula :— 

(2) Spectram of large interspace (= that of non-condensable 
gases driven out of the meteorites) = lines of hydrogen ; 
flutings of carbon, 

(6) Spectrum of vapours produced hy the large number of 
partial collisions = luting of magnesium at A 5006; low tem- 
perature lines of iron, calcium. and magnesium.* 

(c) Spectrum) of the vapours produced at a very high tem- 
perature by the relatively small number of end-on collisions. 
The solar chromosphere may be taken as indicating the spectrum 
associated with this very high temperature = chromospheric 
lines, D3 + A4qg74.? 


Bright-Line Stars. 


Prof. Pickering has shown that the Draper Memorial lhoto- 
graphs (copies of which he has very kindly forwarded me) 
prove that bright-line stars are intimately connected with 
the planetary nebule, the lines in the spectra being almost 
identical. 

The main point of difference is that the chief nebular line near 
X 5006 is not seen in the spectrum of bright-line stars, and this 
no doubt ts due to the relative absence of feeble collisions as 
condensation goes on, The brightening of this line in the spectra 
of Nova Cygni and Nava <Aurigze, as the stars faded away, is 
sufficient evidence that it is associated with low temperature, and 
hence it is nol surprising to find that it isabsent from the spectra 
of the bright-line stars, which on this hypothesis are hotter than 
the nebuke, since they are more condensed. 

TL have stated that we should expect the hydrogen lines to be 


1 Monthly Notices, vol. xiviii., p. 360. 

2 fbidt., vol. xlix. p. 124. 
, 31 have previously given evidence deduced from eye observations, 
indicating the presence of other low temperature Nutings of manganese and 
TH eS. 

4 Since the lectures were delivered (and in this 1} summarised a paper 
To had previously sent in to the Royal Society), this part of the 
hypothesis has been cnormously strengthened by the discovery of a new 
series of gases which the spectrum indicates are associated with the one 
siving the line Ny which L discovered in 1868 and named helium. These 
new gases contain many lines in addition to Dy and 4471, which appear both 
in the solar chromosphere and nebuls of Orion and stars of increasing tem- 
perature, 


SOns40, VOL. 52) 


dV 7 OG 


449 


fainter, and the carbon IMutings, and the continuous spectrum to 
be brighter than in nebule. 

(z) The hydrogen lines are decidedly less prominent. Indeed 
they were not recorded at all in the eye observations of 
y Argis (Arg.-Oeltz,, 17681), of Wolf and Rayet’s second and 
third stars in Cygnus,! but they are shown in Prof. Pickering’s 
photographs. ; 

(4) In my previous discussion of these bodies * [ showed that 
there was evidence of a very considerable amount of carbon 
radiation in the visible region of the spectrum, Subsequent 
work and an examinition of Prof Pickering’s photographs have 
strengthened this view. 

(c) There can be no question as to the continuous spgectrun 
being brighter in bright-line stars than in nebule. 


Stars of Increasing Temperature. 


(Stage 1.) We should expect the spectra to show — 

(az) Absence of bright linus. 

(4) The presence of dark metallic Hutings. 

(¢) The presence of bright carbon flutings. 

(Zz) Continuous absorption in the violet. 

Many of the stellar photographs answer these requirements. 

(2) They show no bright lines under normal conditions. but 
if the stars are vanable, the disturbances which bring about the 
change of luminosity at maximum, produce bright lines in the 
spectrum as in the case of the spectrum of Mira Ceti photo- 
graphed by Prof. Pickering. 

(4) Dark flutings have been photographed in several spectra. 

(c) The photographs appear to show the actual presence of 
carbon radiation ; further photographs are being obtained tu carry 
on the inguiry.3 a 

The stars of this class which have already been photographed 
at Kensington are well advanced in condensation, as indicated 
by the numerous dark lines, and all the futings, both bright ani 
dark, are confined to the region less refrangible than G. We 
should therefore not expect to get the more refrangible carbon 
flutings. It is among the least condensed stars that we should 
expect the bright carbon to be more manifest, and, indeed, in 
the spectrum of Mira Ceti photographed hy Prof. lickering, 
there is strong evidence of the presence of one of the more 
refrangible carbon binds commencing at A 4215. 

(¢) The photographs fully demonstrate that there is a very 
considerable amount of continuous absorption in the wtra-viclet 
or violet. 

it must be added that the sequence of the spectra photographed 
resembles that deduced from eye observations, and the won- 
derful thing is that the observations of Duner will bear the severe 
test which has thus been apphed to them. 

(Stage 2.) At this stage we should expect— 

(a) Diminutivon in the amount of conunuous absorption. 

(4) Spectrum consisting of dark metallic lines, but possibly 
differing from the solar spectrum. 

These conditions are fulfilled by the stars of which @ Tauri 
and y Cygni may be taken astypes. The continuous absorption 
is lvast in the datter. These spectra show numerous metallic 
lines, but they do not exactly resemble the solar spectrum. 
Vhe hydrogen lines are comparatively thin. while other lines 
have very different intensities as compared with lines in the solar 
spectrom, 

In these stars we have to deal with the varying volatilities of 


| the meteorctic constituents of the swarm, while in the case of 


stars which are cooling we have to deal with successive com- 
binations rendered possible by the fall of temperature in a 
gaseous mass. Ilence differences in the spectra are to be 
expected. 

(Stage 3.) The phenomena which would be expected on the 
hypothesis, at this stage. are fully satisfied by such stars as 
a Cyyni, 8 Ortonis, ¢ Orionis, € Persei. In these stars there is 


1 Roy. Sac. Prac. vol. xliv., pp. 33°43» 

2 fbid, 

4+subsequent eve observations by myself and Vr. Fowler seemed to leave 
no doubt ws to the presence of these bright carbon hutings (Aer, Sec. 2vac., 
vol. Alvi. p. go) Dr. Copeland had previously made important observatiorts 
of “Nova Orionms with reference to this point (euthdy Votices, vol. 
xii. p. 12), and he identified one of the bright hands as ‘the great hye ro- 
carbon band seen in the spectrum of every comet that has heen examined 
under favourable etreumstances.” Relerring to his observations of a Orionis, 
Mr, Maunder (Greenwich Spect. Observations,” 1869, p. 22) states that 
“the carbon band at 5164 was coincident (within the limits of observation 
with this dispersion) with the bright space towards the bluc of Duner 
band 7." 
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first spectrun im Senes 1, say that ofa Hereulis, that the con- 
tints abserption diminishes and that the breadth of the 
hydrogen lines regularly increases, until such a spectrum as that 
of a Andromede js reached. Then the condition would he 
reversed, the breadth of the hydrogen Jines diminishing and the 
conuinuons absorption in the ultra-violet increasing in extent 
until such a star as Areturus is reached. 

Tomay he stated finally that the sequence now determined 
frony the photographs follows exactly the same order as the 
groups originally suggested by the hypothesis, from a discussion: 
of the eye observations, That is, it is not necessary to inter= 
change any of the groups in order to obtain agreement with the 
photographic results. J. Norway Loc aver, 


BOM E NOTES HN LIOR)! ING AZIM IES. 
ROPES. WETSMANN, Moeckel. and Nac) Pearson will pro 
bably have something to say in reply te a paper which Dr, St 
(George Mivart contributes to the Zirtazghtdy. The paper deals 
with what is described as‘ Denominational Science.” in which 


if they were demonstrated traths, Dr. 
Dy. St. Greurge Mivart’s displeasure in this regard : and a note 
worthy characteristic of his is said to he * the confidence with 
which he propounds hypotheses whieh are either purely ima- 
ginary, or are only supported by an infinitesimal basis of fact 
and the readiness with which he comes forward with a fr 
gratuitous hypothesis, to replace others which have been refuted 
ly newly ediscovered truths.” rot. Maeekel is taken to task fe 
the opinions expressed in his book ons Monism,” lately trans 
lated ints Fnelish. The bearing of Dr St. George 


attach pon seme of the points in it. We read : 
to say whether this small vohime is more remarkable for thi 
selfconccit and emypty dogmatisia, or for the ignorance it 
displays ignertnes concerning the most fundamental questions 
of whieh its treats.” TP assess these remarks at their proper 
value. it is necessary te read the article containing them, and 
the work to whieh they refer. Prof. Karl Dearson complete 


vialsofhis wrath. His *? Grammar of Science.” 


and his remark 
inthe & rénih(y, on Lord Salisbury’s Oxford address, are given 
as evidence that ** we have in England a denominational write 


only second in selfeonhdent dogmatism to Haeckel.” AML the 
wembers of the tie are held up asawful examples of * an uncut 
scious slavery cf the intellect to the mere faculty of the imaging 
lien. and the consequent presentation of shallow and logic 
imaginary phantasms as deep and far-reaching intellectu | 
truths an the form of bascless dogmas of denominational setence. 
Huxley and Karl Vegt are compared by Prof, Taeeket in the 
Porinr tly, Wie former being given a higher place than the 
Wetter, both @s rewards his philosophical reasonings, andl heeaws 
he showed a niuch deeper insight into the essence and impor 
of scieotific things.  Twe pages ef the six, which form Vrofg 
Iecekel’s notice. are taken wp with a denunciation of Profs 
Virchows sntagonism to Darwinism, and the theory of descen 
especially with referenee te the most important deduction frant 
the theery the descent of mantrem the ape. Sarchaw’s dis 
in Ghis matter ts used as one if the stichs with which Vi I, 
Hill belabours agnostics, and Tlosley’s sapport of it, in the 
Nite aid, vider the title, ** Gaps in \gnostie Evolution.” 

Mh. Herbert Spencer continues bis analysis of *! Profession 
Institutions, in the Cowtetparany, the evolution of the bia: 


“Vhe prinative orien. poet. and musici: 
was at the same time the primitive bio 
mean oot detters. The bers’s deeds constituted the comu 
subject matter; and talang this or that form, the celebration 
them beetime, now the oration, now the song. now the reci 
Poent now thet personal history which constitutes a biograph, 
wow that larger history which wssociates the doings of one wi 
the odoitgs oof weiny., and mew that) variously -develo 
eamment oon inen’s doings, and the course of Unags white 
constitute Vitanmture.  Uhus arese the rudiments of biognip 
Listery, and hteniture pando many facts Hustrative of this cae 
development ave cited. Vietion developed out of biography 
history cand gradually weiss of story tellers became differential 
Indeed, tora time after fiction comes inta existeare, it is still 
classed ward believed as biegraphy. Th ont own times, we ft 
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writers of history and biography and literature dividing into 
various classes, and finally there is the tendency of men of 
letters to unite into corporate bodies an integration which has 
only become possible in recent years. Tn the same magazine, 
under the title ** Heredity Once More,” Dr. Weismann replies 
at length toan article contributed by Myr, Spencer to the magazine 
last October. 


Mrs. Percy Frankland writes popularly on ‘ Sunshine and 
Life,” in Longman's Vagasine, which also contains an account, 


by Mrs. .\. Lang, of the Rev. John Mulso and his unpublished 
letters to Gilbert White, of Selborne, whose a@/fer eve he was. 
Miss A. Lorrain Smith describes ‘*.\nts as Mushroom 
Growers” in an illustrated article in Goad Tord, : her paper 
deals with the leaf-cutting and fungus-growing ants of Nicaragua. 
The Swaday MVagazine hasva second paper by * hha,” on 
Indian jungle life. Awozdedge contains an account of Prof. 
Petrie’s conclusions with regard to a ‘* Newly-found Race in 
Egypt’: and papers on ‘ Wind-Fertilised Mlowers.” by the 
Key. .\. S. Wilson; ‘Satellite Evolution,” by Miss .\. M. 
Clerke ; © Photographs of [)iptical and Spiral Nebuke ~ (with 
a plate), by Dr. J. Roberts: and ‘* Blind Cave-Animals,” by 
Mr. R. Lydekker.  Chanbers's Journal contains short popular 
articles on  Cordite and its Manufacture,” and ** The Prospects 
of our Descendants in regard to Stature,” and a gossip on the 
Great Auk, 

We have received, in addition to the perivdicals named in the 
foregoing, Serchner's Magazine, and the Humanitartan. 


CNM LE wae ROW SES OF WAS 52 
]* the experiments described in this paper 1 have used the 
spectroscope to detect the decomposition of gases by the 
electric discharge and the movement of the ions in opposite 
directions along the discharge-tube. 

The method consists in sending the electric discharge through 
a tube so arranged that the spectra close to the positive and 
negative electrodes can easily he compared, the presence or ab- 
sence of certain ions at these electrodes can thus be ascertained. 
This method is capable of much wider application than the one 
IT previously used in my experiments on the * Electrolysis of 
Steam” (/’ree, Hoy. Sov., vol. li. p. 90), the use of which is 
attended with very great ditheulty for any substance other than 
steam. The varher method has, however, the advantage of 
being a quantitative method—the present one is only qualitative. 

In my former experiment with steam, when T worked at 
atmospheric pressure and varied the length of the spark. I 
found that when the spark-length excceded a certain Jength, «,, 
there was an encess of hydregen at the negative electrode and of 
oxygen at the positive, equal in amount to the quantiles of 
hydrogen and oxygen liberated from a water voltameter placed 
in Series with the steam-tube, When the sparks were shorter 
than a certain length, @,, the hydrogen appeared at the fose/zze, 
the oxygen at the vegaéev electrode, but the quantity of these 
gises was again equal to the quantities Itberated in a water 
voltameter placed in series with the steam-tubc. 

When the spark-length was hetween «/, and </, the effects were 
irregular, and there seemed to be no connection between the 
amounts of gases liberated in the steam-tubes and those liberated 
m the voltameter. 

In the following experiments in which the sparks were of 
constant length and the pressure was altered, corresponding 
cfieets were observed. Within certain limits of pressure definite 
and perfectly regular evidence of the separation of the ions of 
the gas sparked through was obtained; and the electrode at 
which a given ion appeared could be reversed by altering the 
pressure ; there was, however, a range of pressures in which the 


separation of the ions was either not well marked or was | 


irregular in character. 

I shall begin by describing a very simple method of showing 
the separation of the ions produced by the discharge of electricity 
through a compound gas such as hydrochloric acid gas, which is 
applicable when the discharges through the constituent gases of 
the compound are of distinct and different colours: this is 
eminently the case with the hydrochloric acid gas, as the dis- 
charge through hydrogen in a capillary tube is red, through 
chlorine green. 

Vake a capillary tube of very fine bore, the finer the better 


1 Peper read at the Royal Society, by J. J ‘Mbomson, MA. FRCS. 
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(the tube IT used was thermometer tubing of che finest bore I 
could procure), and insert platinum wires for clectrodes in two 
small bulbs blown on the ends of the tube: then fill the tube 
with 11CH gas, allowing it to run through the tube for a con- 
siderable time so as to get rid of any extraneous gas, and 
exhaust the tube so that the gas in it is at a very low pressure. 
Then when the discharge from a large induction coil passes 
through the tube, the following phenomena are observed. When 
first the discharge passes through the tube the colour is uniform 
throughout and of a greenish-grey : after the discharge has been 
passing for a litte time the end of the tube next the cathode 
gets distinetly red. whilst that next the anode gets yreen; this 
difference in the colour at the ends of the tube goes on in- 
creasing until the tube presents a most striking appearance, the 
part near the cathode being bright red, while that near the anode 
is a bright green, The difference in colour attains a maximum 
value, and if the discharge is allowed to run for several hours 
the contrast between the two ends disappears toa very greal 
extent: Uie discharge throughout the whole of the tube being 
pinkish and apparently passing mainly through hydrogen, This 
18 doubtless due tothe diffusion through the tube of the hydrogen 
which in the earlier stages of the discharge had accumulated 
about the cathode: one advantage of using very narrow tubes is 
that with them this diffusion is slow. When the tube is in this 
condition the colour of the discharge sometimes changes 
suddenly, and for a second or two is green instead of pink. 
showing that though in the main the discharge passes through 
hydrogen, it occasionally leaves the hydrogen and passes 
threugh the chlorine. This transference of the discharge from 
one constituent to another of a wixture of gases is pet in- 
frequently observed when the are mixed in certain 
proportions, 

Some of these capillary tubes showed after the discharge had 
been passing through them for some time a peculiar patchy 
appearance, some portions of the tube being a much brighter 
red than the others, while other portions were green. In some 
tubes this occurred to such an extent that the discharge showed 
an irregularly striated appearance. This effect is due, T believe, 
lo gases or moisture condensed on the walls of the capillary tuhe, 
and in some cases to irregularities in the chemical composition ot 
the glass. [found that it did not ocenr if the tube before being 
used was heated for some time along its whole length to as high 
a temperature as it would stand without collapsing ; this heating 
would tend to cleanse the walls of the tube. That differences 
in the quality of the gas also conspire to produce these patches 
is shown, [ think, by the following phenomenon. .\ capillary 
tube of fine hove containing mercury vapour and a little water 
vapour developed a well-marked red patch: the tube was then 
heated for some inches in the neighbourhoud of the patch. In 
general heating the tube makes the discharge yellow from the 
sodium vapour given off from the glasy ; in this case, however. 
the whole of the heated portion, with the exception of the patch, 
turned ycllow : the patch itself withstood the heating and 
continued to show the bright colour characteristic of hydrogen. 

Lhectrolytie Transport of vite Gas through another. tube of 
the shape shown in Fig. 1 was made of the finest bore ther- 
mometer-tubing ; the extremities, © and bp, of the tube in which 


ie ts 
the electrodes were fused were bent dawn so as to be parallel to 
each other, and so near together that a slight motion of the tube 
suffices to bring either of the extremities im front of the slit of 
the spectroscope. The tube was mounted on a board moved by 
a lever: by moving this the observer at the spectroscope could 
readily bring the spectram of cither the positive or negative 
electrode into the field of view. —\ side tube, 1B, was fused to 
the middle of the main tube and was provided with two taps in 
the space between these taps a small quantity of any gas whieh 
it was desired to introduce into the main tube could be im- 
prisoned, and could, by opening the tap A, le introduced inte 
the discharge tube. ‘The experiment consists in filling the main 
tuSe with a gas ata low pressure, oliseiving the spectra at the 


tw weir des. then intreducmng by the side tube a very small) 
q antey «f gas into the main tube, and again observing the 


spectra at the two electrodes, 

A tube was filled with hydrogen and showed no trace of the 
chi@rine spectra; a very small quantity of chlorine was then 
Tet in reugh the side tube (in performing this experiment it 1s 
necos@ry te be careful that only a very small quantity of chlorine 
isintrodaiced). .Mfter the discharge had been running through 
the tube fora short time, the chlorine spectrum was found to be 
brigh at the positive electrode, though no trace of it could be 
detecte Lat the negative. When the discharge was kept on for 
sie time. the chlorine spectrum, though sull visible at the 
positive electride, got fainter: it did net appear at all at the 
negative. Ifa considerable quantity of chlorine was introduced 
throwgh the side tube, the chlorine spectrum was visible at both 
electre™lcs. though it was brighter at the positive than at the 
negative. 

When the induction coil was reversed, so that what was 
befire the positive electrode beeame the negative, the first 
effet veserved was that the chlorine spectrum flashed out with 
great oriliancy at the old positive electrode, and was much 
brighter than at any previous period. This, however, only lasted 
fora sce md or two? the chlorine spectrum rapidly faded away 
an] tera time was not visible at either electrode, Soon, how- 
ever, the chlorine spectrum appeared at the new positive 
ulectrule, having thus been transferred from one end of the tube 
to the ether. 

on lin reversing the coil the same phenomenon was 
repeat], There is apparently no limit to the number of 
lifes this effect may be obtained : at any rate, | have driven 
the Chhrine trom one end of a tube to the other 14 times in 
sucesstun by reversing the cal, The chlorine is always driven 
to the posiase clecttrade, showing that the chlorine ion carnes a 
charge ¢f negausve electricity. The same eflect was obtained 
When a litti vapour of bromine was introduced into the tube 
inviceal «t hlorin. When, however, the capillary tube was 
Alle wil) chlorine instead of hydrogen, and a litde vapour of 
leewair: fet into the tube, the bromine went to the xegadire 
cf fro instead of to the positive, as it did when introduced 
inte the hydrogen tube, Vhese experiments suggest that the two 
gasesin the tube combine, and that the compound gas so formed 
is Speit sp inte ions which travel along the tube: that bromine 
when in canbination with hydrogen is the negative lon, and 
therefore travels to the positive electrode ¢ when, however, it is 
in eomeination with chlorine the bromine is the positive ion and 
travels ts the negative electrode, 

Another “Aperiihent tried was to let a little vapour of sodium 
inte the middle of a eapilary tube filled with air at a dow 
To prevent the sodium vapeur condensing on the 
willsed the tube, the whole tube was placed ona sand bath and 
the “enpe@rature raised se high that no condensation took place. 
After the discharge had run through the tube for about two 
hoors the onl was removed from the tube. and the movement 
af the swim vapeatir to the yw yueeeé electrode was very apparent 
eve Without Wsige at spectroscope. as there was a great patch of 
yeloow hight news the negative electrode and none in any other 
pr of Me tube, 

Atoteer experifient was to introduce a small quantity of 
hyOregen date a tube fled with wir ata low pressure: the 
hyPrazen reade tts way teethe wegatiee electrode, “Vis experi 
new) 2 Sanewlat teoublesome ane, as it is exceedingly ditti- 
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mt t tress very fimeoequillary tubes sodry that the spectrum 
eftar ohare dies net show the hydrogen lines even betare 
re here isontred ded fate the widdle af the take: indeed, 
] p eeedcd am getting rid of the hydrapen lines at the 
ove) pressiires. By Deating the tube and allowing: dry 
t Mireugh wt for @ dong tine, however, T get the tube so 
Pore heonet chew the hydrogen dines ata pressure quite 
1 Pto allow the discharge ta psiss freely through at. 
W weWa dn Chis stete ate l hyctrogen was let into the 
tale, the hydrogen speetaun appeared at the 

Ae. lame not at the pesaitivs, 
1 pee od hydropven at the nepative clectrode when 
t ur Phe with other yttses Hats been described 
awe Hhery interesting paper in the /kilesphr al 
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v ‘ ‘ Neund 1, by the discharge as due te 
t 60 the dee hare af a chemieal compound 
iT: 1 hs Wor whe the A @teins have a eharge at 
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electricity of one sign, the B atoms a charge of clectricity of the 
opposite sign ; these charged atoms under the inthience of the 
electromotive force in the tube travel in opposite directions. 
Further, it follows from the experiment with the bromine vapour 
in an atmosphere of chlorine that the sign of the electrical 
charge onan atom of the same substance is not invariable, but 
depends on the substance with which this atom is in combination. 
We shall tind numerous other instances of this change in the 
sign of the charge on an atom in experiments deseribed in a later 
part of this paper. 

Lelartsation of the FElectrodese—This in the electrolysis of 
liquids ts due to the accumulation at the electrodes of ions which 
have ceased to act as carriers of electricity. We have, 7 think. 
distinct evidence of a similar accumulation in the electrolysis of 
gases. For as has been already described, after the discharge 
has heen running for some time in one direction, giving the 
spectrum of some gas at one of the terminals, the spectrum of 
the gas at that terminal is momentarily brightened to a very 
great extent by suddenly reversing the direction of the discharge. 
After the current has been tlowing for some time in one direction 
through, say, Cl in an atmosphere of TT, the spectrum of the 
chlorine, though sull visible at the positive electrode, gets faint, 
the chlorine apparently to a great extent ceasing to carry the 
discharge when, however, the current is reversed, the atoms of 
chlorine can move freely, as they are not obstructed by the elec- 
trode, so that immediately after the reversa) of the current there 
is probably more of the discharge carried by the chlorine than 
at any other time, and the chlorine spectrum is consequently 
brightest, 

Discharge through a Conpound Gas.—TVhe separation of the 
ions by the discharge can be readily observed in a tube of the 
kind shown in Fig. 2. 

ht diflers from an ordinary discharge tube merely in having a 
Nat metal plate, 48, fastened actoss the tube, When the dis- 
charge passes through the tube, one side of the plate acts as 
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| 
a 


liken. Go 


positive, the other as a negative. electrode, The tube iy mounted 
ona stand, which the observer at the spectroscope can move hy 
means of a lever 50 as to bring one side or other of the 
pkite opposite the slit of the spectroscope sa very slight move- 
ment of the lever is sutticient to do this, so that the spectia 
at the two sides of the plate can readily be compared. 1 found 
that the results were more satisfactary when the current was 
kept flowing through the tube in one direction and the tube 
moved seas to bring the spectra at the two electrodes into the 
field of view than when the tuhe was kept fixed in one position 
and the current reversed. The latter method, however, sufices 
to show the separation of the ions in many eases, and it has the 
advantage of net requiring a plate across the tube ; all that is 
necessary is to use fur one of the terminals a dise whose plane is” 
parallel te the slit of the spectroscope. 


Ifthe plate v8 is Uun, itis necessary to fuse it inte the glass 
tube all the way round ; otherwise, when the pressure is low, 
the discharge, instead of crassing the plate, goes through any 
litle crevices there may be hetween the plate and the tube. 
The easiest way of making the tube is to use a plate about 

"scm. tick, ent from an aluminiom cylinder which tightly fits 
the tube; with a plate of this thickness the narrow spaces 
between the tube and the plate are se deny that the discharge 
goes through the plite rather than through the creviges. 

The tube was filed with the gas to be observed and the 
spectia at the two sides af the plate compared. These spectra 
were Ip muiny cases found to differ ina very remarkable way 4 tt 
was, however, only in exceptional eases that a line which was 
bright at one side of the plate was absolutely invisible on the 
ather, Vhe method used was to take two sets of lines, say Ag 
and 15, as close together in the spectrum as possible, and cour 
pire the brightuess of these sets of lines on the two sides of the 
plate ; at tt was feqind that the A lines were brighter on the 
positive side of the plate than on the negative, while on the 
other hand the Bb limes were brighter on the negative side of the 
plate than on the positive, Uien it was inferred that electrolytic 
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the spectrum. he chlorine spectrum was again brightest at the 


lines was in excess on the positive side of the plate, that giving | veggie side of the plate, while the silicon spectrum was 


the B lines on the negative. [It is not safe to draw any conelu- 
sions from the variations in intensity of one line or one group of 
lines on the two sides of the plate, as the total quantity of light 
coming from the neighbourhood of the cathode often differs con- 
siderably from that coming from the anode. When, however, 
we get an inerease in the brilliancy of one set of lines accom- 
panied by a diminution in the brightness of another set, when 
we move across the plate we eliminate this source of error. The 
differences in the spectra at the two sidesof the plate are most easily 
observed at pressures where there is not any very great ditlerence 
between the luminosity of the cathode and the anode. As 
was mentioned at the beginning of the paper, there is a range of 
pressure within which the effects are irregular, and no decided 
differences are observed between the spectra at the two sides of 
the plate. tt is desirable in these experiments to keep the tube 
on to the pipe as long as the experiment lasts, for the discharge 
always decomposes the compound gas, and unless the products 
of decomposition are continually pumped off and replaced by 
fresh supplies of the compound gas, the spectra of the discharge 
keep changing. With organic compounds this is especially 
Necessary, as the character of the spectrum often changes en- 
tirely very shortly after the commencement of the discharge 
unless fresh gas is continnally introduced. 

In the following experiments the current was produced by a 
large induction coil with a mercury slow break. 

When the tube was filled with hydrochloric acid gas at a low 
pressure, the separation of the hydrogen and chlorine was seen 
very distinctly, the hydrogen line being much brighter on the 
side of the plate which acted as the cathode (which we shall 
call the negative side of the plate) than on the positive side, 
while the chlorine, on the other hand. was brighter on the 
positive than on the negative side of the plate. 

When the tube was filled with ammonia gas, the hydrogen 
lines were bright on the negative side of the plate, but were 
absent from the positive side, while on the positive side of the 
plate there was the positive pole spectrum of nitrogen, and on 
the negative side of the plate the negative pole spectrum of 
nitrogen and the hydrogen spectrum. 

Sulphur Monochloride.—When the tube was filled with the 
vapour of this substance at a low pressure, the chlorine lines 
were brighter on the xegatéce side of the plate than at the 
positive, while the sulphur lines were brighter at the positive 
side than at the negative. Thus the chlorine in this substance 
behaves in the opposite way to the chlorine in IEC]; in the 
latter compound the chlorine iron has a charge of negative 
electricity, while in the sulphur monochloride it has a charge of 
pe sitive electricity. 

Lifluence of the Chemical Constitution of a Compouna on the 
Sign of the Charge of Electricity on one of tts Constituent 
sltoms.~ In many organic compounds an atom of the electro- 
positive element hydrogen can be replaced by an atom of the 
clectro-negative element chlorine without altering the type of 
the compound. Thus, for example, we can replace the four 
hydrogen atoms in Cll, by chlorine atoms, getting successively 
the compound C11,CI, CH,Cl,, CLIC, and CCl, It seemed 
of interest to investigate what was the sign of the change of clec- 
tricity on the chlorine atom in these compounds. ‘The point is 
of some historical interest, as the possibility of substituting an 
clectro-negative element in a compound for an electro-positive 
one was one of the chief objections assigned against the electro- 
chemical theory of Berzelius. 

When the vapour of chloroform, C1ICI,, was placed in the 
tube, it was found that both the hydrogen and the chlorine lines 
were bright on the negative side of the plate, while they were 


absent from the positive side, and that any increase in the bright- | 


ness of the hydrogen lines was accompanied by an increase in 
the brightness of those due to chlorine. The spectrum on the 
positive side of the plate was that called the carbonic oxide spec- 
trum; when first the discharge passed through the tube, the 
spectrum on the positive side was the so-called candle spectrum, 
but this very rapidly changed to the carbonic oxide spectrum. 
The appearance of the hydrogen and chlorine spectra at the 
same side of the plate was also observed in methylene chloride 
and in ethylene chloride. Even when all the hydrogen in 
CH, was replaced by chlorine, as in carbon tetrachloride, CCl, 
the chlorine spectra still clung to the xegative side of the plate. 
To test the point still further, I tried the analogous compound 
silicon tetrachloride. inserting a small jar in the circuit to brighten 
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brightest at the positive. This is a very favourable case for the 
application of this method, as there are two silicon lines (wave- 
lengths 5058, 5033) quite close to two chlorine ones (wave- 
lengths 5102, 5078). so that their relative brightness can easily 
be compared. The experiment with the silicon tetrachloride 
is more conclusive than those with the carbon compounds. as 
with the latter the speetrum on the positive side of the plate is a 
band spectrum, and since the potential gradient when the dis- 
charge is passing is very much steeper on the negative side of 
the plate than on the positive, the effects observed might be sup- 
posed to be due to the circumstances on the negative side being 
better adapted for the production of line spectra than those on 
the positive. This explanation is not, however, applicable to the 
case of silicon tetrachloride, where the spectra on both sides 
of the plate are line spectra. 

From these experiments it would appear that the chlorine 
atoms in the chlorine derivatives of methane are charged with 
clectricity of the same sign as the hydrogen atoms they displace. 

When we can determine the signs of the electrical charges 
carried by the atoms in a molecule of a compound, we can 
ascertain whether any given chemical reaction does or does not 
imply interchange between the electric charges on the atoms 
taking part in the reaction. Thus take the reaction 

Cle ce Obs SEM ACH se Ie, 
If we represent the sign of the charge of electricity carried by an 
atom by + or — placed below the symbol representing that 
atom, we may write the last reaction as 

Clit se Cl elt Gl aiels 

on = Sears 
so that this reaction could be produced by a rearrangement of 
the atoms without any alterations of their electrical charges. 

If, however, we take the reaction— 


Hi + CIC! = 211Cl, 
+ + > + 

we see that in addition to a rearrangement of the atoms there 
must in this case be an interchange of electric charges between 
the atoms ; for before combination half the hydrogen atoms had 
a negative charge, and half the chlorine atoms a positive one, 
whereas after combination no hydrogen atom has a negative 
charge, and no chlorine atom a positive one. We may thus 
distinguish between two classes of chemical reactions, (1) those 
which do not necessarily require any interchange of the elec- 
trical charges carried by the atom, and (2) those which do. It 
might, perhaps, repay investigation to see whether the occurrence 
of chemical change is affected by the presence of a third sub- 
stance in the same way in these classes of chemieal combination. 

Another point to be considered is the effect of this difference 
between the chemical actions on the amount of heat developed 
during chemical combination. When hydrogen and_ehlorine 
combine the heat produced may be regarded as the joint effect 
of three processes :— 

(1) The splitting up of the molecules (1111) and (C1 Cl) into 

to + = 


+H 


the atoms IT, If, Cl, Cl. 
els = 


(2) \ transference of electricity by which the negative charge 
on one atom of hydrogen is replaced by an equal positive charge, 
while the positive charge on an atom of chlorine is replaced by 
an equal negative charge. 

(3) The combination of the positively electrified hydrogen 
atoms with the negatively electrified chlorine ones to form 
hydrochloric acid. 

Tn that class of chemical action where the atoms retain their 
charge (2) is absent, so that if the change in energy occurring in 
the process (2) were considerable compared with the changes 
occurring in processes (1) and (3), the thermal effects of the two 
types of chemical combination ought to differ considerably, If 
the changes in energy occurring in the process (2) had a great 
preponderance over those occurring in (1) and (3), the thermal 
effects produced by the combination of two elements ought to 
follow very simple laws. For if 2 {11} is the excess of the 
energy of an atom of hydrogen charged with the negative 
electron over the energy of the atom charged with the positive 
electron, 2 {Cl} the excess of the energy of an atom of chlorine 
charged with the positive electron over the energy of the atom 


) charged with the negative electron, then if we conld neglect the 


energy changes in (1) and (3) compared with those in (2), the 


aa 


nechawieal equivalent of heat developed when a molecule 
f hydrogens nlones with one af chlorine to form two mole. 
eles mt hydreellonc acid would be equal to 2(bl) + 2)Cl. 
Thus we see that if the energy changes in (2 preponderated 
largely over thase in 'r and $3). the heat produced when an 
clement .\ combined with another element B to form the com- 
peund AB. could be expressed as the sum of two numbers (A, 
and (8. where |X depends solely on the element .\, {2B} solely 
onthe element 1.) In sete cases of chemical combination 
between dilute selutions there seems evidence that the heat pro- 


duced can be expressed in this way see Lothar Meyer, * The 
Evolution of the Doctrine of Atnmity.” 2477 Vag, vol. xxiii 


p- 504% but when we attetipt to apply the sane liw to com- 
lination between gases. it svems utterly to break down ; 
indicating that in such cases the greater part of the changes in 
energy occur in the sphtting up of one set of molecules and 
the swhsequent formation of others. This view seems to be 
supporto] by the phenomena attending the discharge of clec- 
tricity throu wh rirefied gases, for ait smallest. difterence of 
potential which can send a discharge through an electrified gas 
(which we have reason to believe involves. the splitting up of 
molecules into atoms), is very many umes the electromotive force 
ued to liberate the ions from an electrolyte, though the 
latter progress requires changes in the electrical charges on the 
ions. These reasons seem to indicate that we can hardly expect 
to get any clear indication of the charges carried hy the atoms 
in gascous compounds from the study of the thermal changes 
whieh occur when gases enter into chemical combination. 
Vapour: of Organi Compounds.—These show very interesting 
differences between the spectra on the two sides of the plate 
when the discharze passes through them. Thus when the dis- 
charge first passes through the vapour of ethy] alcohol, CyMH,O, 
the spectrum on the positive side of the plate is the candle 
spectrum, that on the negaue side the carbonic oxide spectrum. 
bor some little time after the discharge commenced I could not 
detert any hydrogen lines on cither side of the plate; after a 
lime, however, they appeared on the negative side but not on 
the positive. If the discharge was kept running for some time 
without Jetting a fresh supply of alcohol into the tube the 
“candle spectrum “on the positive side of the plate was replaced 
hy the CO spectrum, which now occurred on both sides of the 
plate accompanied on the negative side by the hydrogen 
spectrum, This is the appearance presented by all the 
compounds of carbon, oxygen, and hydrogen which T examined, 
when the spark had been passing through them fora considerable 
time, anid it is what would occur if the vapour were decomposed 
by the spark into carbonie acid, water, and hydrogen. 
The appearance of the candle spectrum on the positive side of 
the plate with the CO on the negative was observed in many 
ether cases, Thus on sparking through a tube filled with CO, F 
could wet detect any dilerence between the spectra on the two 
ides at the plate, but when a little bydrogen was let into the 
tube the “Seindle spestram” appeared on the positive side of 
the pli. the e@rbonic oxide spectrum on the negative. The 
pieced wamabiserved ina tbe filet with cyanogen mixed 
with a dittlhe hydrogen. When the ibe was filled with the 
viper of ethyl aloha CHOW, the candle spectram was on 
Thre pew tive side of the plate, the carbonic oxide and hydrogen 
eeortoan the negative > with this vapour, unlike that of cthyl 
hoht, | could net detect any stage when the hydrogen 
tron wits absent. 
The fet esplingtion which occurs to one of this phenomenon is 
hetatas owing Gethe polentiol grachent at the negative side of 


the pléts boing steeper thin that ca the positive, su that we 
wets ine we have a fierce spark oon the netative side, 
wel oa oen the pee tive, add that the face spark paves 
(0 Speen, the mild one the candi speetrrm There 
pewreter, Same phenwsena whe h scet efechsimstent with 
Jarenous in the fiest place, uf the current as reversed 
Neomoeae cbrection, trices of the forner spectra 

mac tam at the des of the plates, aml, secondly, 

rome on ck te the @reater de oi gosttion at 

Hheonf the plate, how asat that aa the case of the 

r L Wo} the bydrogen spectra is ne’ secon, at 

Pe ms mont of theedeetiarge, oo the nevative sible ot the 
1 4 ep earecefter Upedischer te tas patssed Chron hy tor 
‘ t Hytrin has probaly been oer tree by the 
D yor Mec vapeur by the ci tharge. Tf Oy absence 


the eapet@ oy rie. reece tte 
(> thie Gch ieee 


negative side of Ue place ts due 
ydntone that the hydra carbon which tp 
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supposed to he the origin of this spectrum cannot exist, then we 
ought to see the spectra of the substances which result: from the 
decomposition of the hydro-carbon, “@e. we ought to see the 
hydrogen spectrum at the negative electrode. The view which 
seems most in accordance with the results of observations on the 
discharge through these vapours is that the “+ candle spectrum ~ 
is the spectrum of carbon when the atom is charged with 


negative electricity, or of some compound of carbon in which its 
atam is negatively charged, while the ‘carbonic oxide” 


spectrum is the spectrum of carbon when the atom is charged 
with positive electricity, or of some compound in which the 
carbon atom ir positively charged. 

Dixcharge through an Elementary Gas. —W has long been 
known (hat when the discharge passes through some elementary 
gases, the spectra at the two electrodes are different. This was 
first shown to be the case for nitrogen, then Dr. Schuster showed 
that the same thing occurred with oxygen, and recently Mr. 
Crookes has shown that it is also true in the case of argon. 1 
have observed a very striking change in the relative brilliancy of 
the red and green hydrogen Tines at the two electrodes. When 
the tube with the plate across it was filled with hydrogen at a 
low pressure, then on the positive side of the plate the red line 
tends to be brighter than the green, while on the negative side 
the green line tends to be brighter than the red; in some tubes 
this was so marked that on the positive side of the plate the red 
line was bright, and the green invisible, while on the nevative 
side of the plate the green line was bright, and the red invisible. 
The spectroscope I was using weakened the red rays much more 
than the green, so that I cannot be sure that the red rays were 
really altogether obliterated on the negative side of the plate: 
the above experiment is, however, sufficient to show that on the 
positive side of the plite the red rays are more easily excited 
than the green, while on the negative side the green line is more 

easily excited than the red, On the negative side of the plate 

we have an excess of positively charged hydrogen atoms, while 
on the positive side of the plate there is an eacess of negatively 
charged hydrogen atoms, and 1 am inclined to attribute the 
difference in the spectra partly at any rate to the difference in 
properties between a positively and a negatively charged 
hydrogen atom, The reason T do not attribute it wholly to the 
difference in the potential gradient on the two sides of the plate 
is that the effect 8 not reversed immediately, but only gradually 
on reversing the coil, the former spectra clinging for some time 
to the sides of the plate. 

Chlorine, —1 have wade a great many experiments to see if 
there is any difference between the spectra given by chlorine on 
the two sides of the plite, but with negative results. Chlorine 
seems a gas in which we might expect to find this effect, for as 
Dr. Schuster. in his Report on Spectrum .Analysis, says, the 
behaviour of its spectrum indicates that we have several spectra 
superposed, Thave not, however, been able to aifect a separation 
of its spectra, the diflerences 1 observed between the spectra on 
the two sides of the plate were irregular, and due, 1 think, to 
impurities producing effects like those observed when the dis- 
charge passes through aecomponnd gas. Tlowever, as has been 
mentioned befie, there is even in the case of gases where 
distinct evidence of separation can he obtained, a region of 
pressure within which the efeets are irregular, and | ascribe my 
failure te observe sepanition in the case ut chlorine to my having 
failed to get the relation between the intensity of the discharge 
and the pressure so adjusted as to get outside this ieregular 
region. The cases, however, in which distinet differences 
hetween the spectra of a single gat aceur at the two electrodes, 
seem to indicate that the spectrum) given by’ an clement is 
inthienced by the sign of the electrical charge cauied by its 
aboms, 

L have mide some experiments to determine whether there 
was oy sepirition produced in i mixture of equal volumes of 
hydrogen wand chlorine kept in the dark, when a considerable 
ditereice of poten cl though not salcient to produce discharge 
was fmathned between the two clertrodes. “The pourts of the 
tube dy ivent to the (wo electrades could be shut off from each 
ether by a tap, and the amount of chlocine i the two sules was 
detonmom al by absorbing it by caustic potash. “The mixture was 
atotimesphene pressure, and the clectiodes were maintained at 
wopotontial cittercnee ef about 1200 volts hy connecting thens to 7 
dine battery af small storage cells. The potential cdificrence 
between the Cerinoils ws maintained for about sixteen hours on 
thice ocpanile occasions, but on analysing the vessels surrounding 
the two electrodes, the amount of chlorine im the vessel adjacent 
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to the negative electrode did not differ from that in the vessel 
adjacent to the positive electrode by more than 1 per cent.. and 
this could be accounted for by errors of experiments, as test 
experiments, in which the mixture had not been exposed to the 
electric field, gave differences comparable with these. We should 
conclude from the preceding experiments that the molecules of a 
gas are not acted on by any appreciable translational force 
tending to move them from one place te another, when they are 
near to a hody charged with electricity. To test this point 
further, two large terminals were placed in bulbs which were con- 
nected bya horizontal capillary tube, in which a drop of sulphuric 
acid was placed ; a difference in the pressure of the gas would 
cause the sulphuric acid to move, and the arrangement acts as a 
very delicate pressure gauge. The bulbs and tube were tilled 
with chlorine at atmospheric pressure. The terminals were then 
connected to the electrodes of a battery giving a potential differ- 
ence of 1200 volts, but not the slightest movement of the drop 
of acil could be detected. 

1 wish to acknowledge the help [ have received in making the 
preceding experiment from my assistant, Mr. E. Everett. 


UNIVERSITV AND EDUCATIONAL 
UN SESE CT ENOTES 


1x the ninth session of Edinburgh Summer Meeting. which 
was opened by Lord Keay on August 5, and has just concluded, 
natural science was represented by klisée Reclus (¢* On the 
Evolution of Cities”), Dr W. W. J. Nicol (* On Every-day 
Chemistry”), Mar. G. Goodchild (On the Geology of 
Edinburgh”), Mr. A. J. Herbertson (*¢ On the Geography of the 
District”), Dr. Louis Irvine (**On the Nervous System”), 
Mr. J. Arthur Thomson (“* On the Biology of the 
Seasons”), Mr. K. Turnbull (** On Applied Botany”) : Prof. 
Lloyd Morgan lectured ** On Evolution Ithies,” Prof. Maddon 
“On the Savage Mind,” and Prof. Geddes “On Life and 
Thought.” 


Mk. Joserm Bisse, who was for two years lecturer at the 
Agricultural College, Aspatria, has been appainted Agricultural 
Lecturer to the County of Ayr. 


Mr. I. G. Jonns goes to the Iludderstield Technical School 
as Lecturer in Physics, .\pplied Mechanics and Steam, and Mr. 
J. Brierley is to fill the post of Assistant Master in Chemisty 
and Physics at the same school. 


Tut. Calendars for the Session 1895-96 of the University 
College, Bristol, and the Glasgow and West of Scotland Technical 
College have just been published, and may he obtained, 
respectively, of Arrowsmith, Bristol, and Anderson, Glasgow, 


THE Aiducational Times understands that Mr. .\cthur Milman 
will retire early in 18960 from the Kegistrarship of Tendon 
University, under the Civil Service regulation as to age. 


SOME NTE E SAE RIDAT ES 


American Meteorological Journal, August. 
articles are :—Relation of clouds to rainfall, by 11. Helm 
Clayton. A special study of clond-forms before and after 
tain was made at the Vlue Tl) Observatory, and it was 
found that the most frequent succession of clouds preceding 
rain was cirrus. cirro-stratus, alto-stratus, and nimbus: 
the first which appeared in advance of the rain being usnally 
cirrus, Kain was observed to fall from four classes of clouds : 
(1) a high cloud sheet (alto-nimbus): (2) a low, ragged cloud 
sheet (nimbus) ; (3) long, low rolls of cloud, giving light inter- 
mittent showers ; and (4) a towering cloud of the cumulus type 
{cumulo-nimbus). Following rain, the most frequent clouds 
Were strate-cumulus, in long, low rolls, while above there was 
most frequently cirrus or cirro-stratus. The result of the in- 
vestigation showed that cloud-forms cannot, in general, be used 
in predicting rain for more than twenty-four hours in advance. 
but that, fur a few honrs in advance, the existence of certain 


Clouds frequently furnish most (rustworthy indications of coming | 


cun.—The metcorograph for the Harvard Observatory on EI 
Misti, Vern, by S. P. Fergusson. It has been found impos- 
sible to maintain observers at this elevated station (19,300 feet), 
and during the rainy season, which lasts three or four months, 
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no ascent can be made. A meteoregrapn, on the principle of 
Richard's well known instruments, has been constructed at 
the request of Prof. Pickering, which will work for four months. 
and will he installed on the summit of the mountain this summer. 
The record drum revolves once during three days, giving ty th- 
paper a speed of three inches in a day, and the paper used for 
the records is rolled upon a removable reel under the record 
drum, An illustration of the apparatus is given in the journal. 


Bulletins de la Soctété @ Anthropoloste de Parts, 8O5, fas. 1. 

Discussion of the Pethecanthropus crectit. as the presuined pre- 
cursor of man, by L. Manouvricr.- ‘Uhis paper contains a critical 
examination of the remains recently discovered by M. Dubois in 
Java, upon which an article by [’rof. Cunningham has already 
appeared in NAtURE. The dolmen of Mthiau, by M. Lionel 
Bonnemere. .\fter a careful examination of the marks upon the 
dolmen, the author has come to the conclusion that they are 
not due to atmospheric action but to the hand of man.—Lower 
terrace of Villefranche-sur-Saone, by M. G, de Mortillet, Many 
worked flints have been found associated with teeth of AZephas 
priméigentus and Rhénoceros tichorhinus, \t Chelles, the molars 
£. antiguis are common and characteristic, and the teeth of 
rhinoceros. which are very abundant, appear to belong to a small 
variety of AL Werkéd.—The engraved stones of New Caledonia, 
by M. L. Bonnemere. Vhe author exhibited, in the name of 
M. Glauniont, collector at Coron, a most interesting series of 
drawings made by him representing certain remarkable objects 
from the colony. Many large stones are covered with designs 
that were evidently executed before the European occupation of 
the island. 


L Anthropologtc, 1895, No. 3. General considerations on 
the Yellow Races, by Dr. Ec. T. Ilamy. The opening lecture 
of the course of Anthropology at the Museum. —Infantilism. 
feminism, and antique hermapbrodites, by Tlenry Meige. 
Several cases in ilhistration of this paper have been drawn from 
the patients of Salpetricre. — Studies in prehistoric ethnography, 
by Fd. Piette. Many archeologists have imagined that between 
the quaternary period and the modern era there was a long 
interval of desolation, during which the lands of Western Lurope 
were devoid of inhabitants, and the record of human life was 
interrupted, ‘They named it the 4/aéa). The anthor traces the 
history of the harpoon during this period, and shows that no 
such Azades occurred. Sculpture in Eurepe before the Greek- 
Koman Influences, by M. Salomon Reinach. In this section 
of M, Keinach’s valuable monograph, the subject of gesture is 
treated, and numerous illustrations of bronze figures are given in 
illustration of the author's argument, 


Bollettine della Socteta Sismologica Italiana, i,, 1895, No. 4 - 
Vesuvian notices (1894), by G. Merealli.— On the propagation in 
Italy of the Lubiana earthquake of April rg, 1895, by M. 
Baratta, .\ brief account, with a map showing the course of the 
isoseismal lines in Italy. — Notices of Ttalian earthquakes (April 
1895). .\ valuable list of records, principally of the earthquake 
which forms the subjeet of the preceding paper. 


SOCIETIES AND ACADEMIES. 
Lon pon, 


Royal Society, June 20. =‘ On the Refractive Index of 
Water at Temperatures between 0° and 10.7 By Sir John 
Conroy, Bart,, PL RLS. 

In 1856, Jamin (Comples readies, vol. slit, p. 1191) published 
an account ef observations he made on the refractive index of 
water at temperatures between 30 and 0? dle used an inter- 
ference method, and found that as the water caoled the index 
increased ; shnilar resnits have been obtained by other observers, 
but although it appears to be proved that the refractive index of 
Water increases with the decrease of temperature until the freez- 
ing point is reached, few determinations of the values of refrac- 
live indices of water near its point of maximum density have 
been published. 

Vhe method: employed was the ordinary one, the determina- 
tion of the angle of minimum deviation for a ray of definite wave- 
length passing through a hollow glass prism containing water at 
a known temperatare. 

The prism was tlled with distilled water which had been re- 
contly boiled and allowed to coul under reduced pressure, and 


4. 
ta 
o 


was surresnded Iya water-jacket. through which a stream” of 
brige. ~weted by a freezing mixture, could be passed. 

The determinations were made exclusively with sodium light. 

In We first column of the table the values of the refractive 
i fies. relative te air, Por cach degree are given to five places: 
in the secend the values as foun! by Walter, and in the third 
andr rth those fer sodium light, given by Gladstone and Dale. 
an] Kvhlmaan. 


practizy Lint thes oF Wyter. 

be ce WwW, t. Gad 2D. a RG 

. = ° 
° 133397 P5540! oo 135374 oo § 133375 
! 133597 35400 40 1733307 { 1735550 
: 1735390 173330805 1°33356 Le) 133375 
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T « values show that the refractive index of water, ss was 


firs: ®oneunced by Jamin, increases continuously up to the freez- 
meg print the rate cf inerease, however. seems tu change about 
4. Ure temperature of maximum density, as was pointed out by 
Gk 1 ne end Dale, and rhat no formula representing the varia- 
Vin ©f the refractive index of water with the temperature, as a 
funeten ef the density only, can be a comy lete expression of the 
facts i the care. 
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Academy of Sciences, \ugust 26.—M. Fizeau in the 
cher, Tr fle, (Zerfe) trom Cyprus (Zerfecea elir ryt), 
seyrt and La Calle (Ji rferaa feetrs', by Mo Ad. Chatin. 
ObServetons of Swilt s comet (August 20, 1895), made at Lyons 


(Weervatry hy means cf the coule equaterial (0°32 m.), by M. 


G. Let tet. The remark is recorded that this comet appears 
as 8 very diffuse and feeble nebulosity almost equally spread in 
every chrection, By oblique vision a nearly central feeble con- 
deseton can be distinguished. Observations of the planet Phao 


@. made at Marsulles Observatory by means of the 0°26 m. 


opaenal, by M. Borrelly, On regular peneils and the dgur- 
afr cf the wth order, by M. Paul Serret.—Heat of solution 
am) ef termation of sedinm and potassiam cvanurates, by M. 


Vout Le nonit. .\ detailed thermochemical study. The ditn- 
cally of Gaming the trimetallic salts is emphasised. and it is 
Preown thet the sodium and potassium series do not differ essen- 
tally, Water does net appear to decompose thes salts. On 
au fermentation, and on the influence of acration in elliptic 
fecmentotion at a high temperature. by MM. VL Rictsch and 
M. Uferselin. Mleohol formed from afr u/@ yeasts requires | 
uy re sear fer its production than that produced by the agency 
ef ollie yeasts. Coolmy the amust to just below 30) and 
acM@tien beth favour the econsumical prodiiction of alcohol. 
On aluminium wtensils, by M. Batland. These utensils in 
emery cap use stand wear fairly well, and are not 
nh tteeked hy foods during the short time they are in con- 
eet therewith. They shonld not be scddered or brought into 
coe tae with other metals, da the processed nanufacture, treat- 
mowith sedi Shoull he avoided; the fine matt surface pro- | 
> Wore casily attached than a polished surface. @On the 
r {the liver in the anticoagulant action of peptone, by MM. 
PoGly aN. Vachon, The reselts of the authors’ experiments | 
r ty show that peptone does not atself exert any anti- 
‘effect, Dut that it (umulates the prodvetion by the 


Le TCE 


» { e substance possessing anticuagulant properties. 

1 wal tethoscope, by MW. Ch. Ve Zenger. A solid 
1 Pees wooden ellipsoid of revolytion is cut by two planes 
per rto the principal axis, and passing through the two 
Per 0h fererd bem plaped as usual on the body surface, 


the cer peretive® at the other focus the sounds of organ move: 
mente wth renerkeble intensity, and free from parasitic sounds 
formedin the wir spece of the ordinary instrument. -The electro- 
dynantle system of the world, by M. Ch. V. Zenger. 
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GOTTINGEN,. 

Royal Society of Sciences.—The Va drichten, part 2 for 
1895, contains the following memoirs of scientific interest :-— 

May 25.—O. Holder: On groups whose order is free from 
sytares. 

June 15—\. Hurwitz: “fundamental theorem in the arith- 
metical theory of algebraic magnitudes. .4. yon Koenen : On 
the selection of puints near Gottingen at which differences in the 
intensity of gravity may be eapected in trial pendulum experi- 
ments. W,. Schur: On the results of the first pendulum trials. 
W. Voigt: Za memoriam FE. Neumann. 


BOOKS, PAMPHLETS, and SERIALS RECEIVED, 


_ Booxs.— Annual Report of the Department of Mines and Agriculture, 
N.S.W., for the Year 1805 (Sydney).—]Hseases of Personality : Prof. Ribot, 
translated (Chicago, Open Court Publishing Company).— Analytical Key to 
the Natural Orders of Flowering Iants: F. Thonner (Sonnenschein). — 
studies in the Evolutionary Psychology of Feeling: H. M. Stantey 
(Sonnenschein). — University College, Bristol, Calendar for the Session 1795- 
1 96 (Bristol. Arrowsmith).—Orizin of Plant Structures : Rev. Gs. Henslow 


(RK. Panl).~Honrne’s Handy .\ssucince Manual, 1895: W. Schooling 
(l-ondon). 

Pavivnnrrs.—Stenopaic or Pin-hole Photography : F. W. Millsand A. C. 
Penton (Deavbarn “siverstty Correspondence College. lon. Inter. Science 


and Irel. . Guide, No. 

a. (Red Lion Square). 
Indian Museum Notes, Vol. 3, Nos. 4 and 5 (Calentta). - 
Chambers’s Journal, September (Chambers). — Contemporary Review, Sepl= 
ember (Isbister). Good Words, September (Isbister).—Sunday Magazine. 
September (Isb'ster). « Humanitarian, September (Hutchinson. Seem 
Revie September (Arnold) Scribner's Mayazine., September 
Fortnizh Revi September (Chapman and Mall).—Ctinical Sk 
No. %, Vol. 2 (Santh, Eider)=Noates from the Leyden Museum, July 


. (Red Lion square). Ditto Toter. Arts Guide, 


(Leyden, Prill. ) Jour of the Reyal Microscopical Soctety, .\ueust 
(Wilhams and Norgate).@ 4) Monograph of the Land and Fres fo 
Meliascay 7. W. stor, Part 2 (Leeds, Taylor). Bulletin de 1 Ae 


démie Royale des science 
Zeitschrift far Physi 
log der Bibliothek der 
der Naturforscher, Sechste Li 
und Nova Acta der .Vkademie, 
43. Vol xt. (honemans). 


s de Helgiqne, ¢s° Annee, No. 7 (Bruvxetles).- 
alische Chenne, xvii. Band, 4 Heft (Leipzic).— Kata 
Leopoldisch-Carolinisxchen Deutschen Akademie 
(H.dle}= Pitto Repertormm zo den Act 
vrster Band (Halle) The Asclepiad, Nox 
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The Pendulum and Geology. By Rev. O. Fisher. 
Some Recent Books on Mycology. Jy A. L.S. . 
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Dubois : ** The Climates of the Geological Past, and 
their Relation to the Evolution of the Sun”... 
Holzmuller : ** Methodisches Lehrbuch der ilementar- 
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Letters to the Editor :— 
Heights of August Meteors. — Prof. A. S. Herschel, 
Ho the Components of Compound Colours in’ Nature 
follow a Law of Multiple Proportion ?—F. Howard 
Collirs 7 Semis ccc c=, oti ee 
Transformation of Vioulds and Veasts.—R. W. 
Atkinson: The Writer of the Note. .... 
Mr. Seebohm on Middendorft’s Credibility. — Prof, 


Alfred Neswtotiah eS... Men 6. A 
On Photographs of the Moon taken at the Paris 
Observatory .... von oR) oe! 


Unscientific Excavations in Egypt ........ 
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Comets and the Sun-spot Veriod —. eb 


The Sun's Place in Nature. X}. (J//ustrated.) By 
ie Nonman leockyer,.C. 5. pivetuys smal meaner 


Science inthe Magazines... . MpeiaG a ut = 


On the Electrolysis of Gases. (///strated.) By 
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ao NEW STANDARD DICTIONARY. 


A Standard Dictionary of the English Language. Vol. 
ii. Prepared under the supervision of lr. 1. K. Funk, 
Dr. F. A. March, and Dr. D. S. Gregory. (New York 
and London: Funk and Wagnall Co., 1895.) 

INCE the appearance of the first volume of this 
work, noticed in NATURE, vol. ]. p. 146, we have 
often had occasion to refer to it. and have formed 
opinions as to its merits and faults. In many respects 
the dictionary is a very good one within its compass, 
though it does not contain much that is really new. 

Before going further, it may be well to state briefly the 
magnitude of the work, and to give a general idea of its 
characteristics. The two volumes run into 2338 pages 
and contain 301,865 vocabulary terms, embellished hy 
5000 illustrations. A point upon which great stress is put 
is that more than two hundred editors ana specialists 
have assisted in the production of the work, though it is 
not clear to what extent this assistance was given. Their 
services, with those of the five hundred readers for 
quotations, who are said to have been engaged upon this 
work, have helped to bring the cost up to one million 
dollars! Considering how little there isin the dictionary 
that is not in the * Century,” “International,” and other 
American dictionaries, one wonders where the money has 
gone. This, however, is by the way, and we only mention 
the matter because the large amount stated to have been 


as a claim to favour. 

A few definitions from the work will be the best means 
of indicating its merits. A whole column of the dictionary 
is taken up with definitions, and examples, of the use of 
the word scicnce and its synonyms. The first two of the 
six definitions given are as follows : 


Scfence.—(1) Knowledge gained and verified by exact 


i 


5 : ie ; ‘information concisely and clearly expressed. 
spent in the produnetion of the dictionary is put forward | 
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of the third of these for the benefit of unscientific 


archeologists, 


slrcheology.—The science of antiquities; in its widest 
sense, the branch of anthropology, embracing archio- 
graphy, concerned with the systematic investigation of 
the relies of man and of his industries, and the classifi- 
cation and treatment of ancient remains and records of 
any or every kind, whether historic or prehistoric, of 
ancient places, customs, arts, &e. 

In popular signification, archeology refers mainly to 
the collection or investigation of the materials from which 
a knowledge of the particular country under investigation 
may be obtained, which materials may be divided into 
written, monunicntal, and (raditional, Scientific archiv- 
ology is (1) general, including («) the geology of the 
epoch of man and (6) the prehistoric ages ; and (2) special, 
including the study of separate nations and areas. 


These examples, which could be multiplied many times, 
are sufficient to show the generally trustworthy character, 
and the fulness, of the definitions, so far as science is con- 
cerned. The work has an attractive appearance, and 


| offers every facility for consultation, and is altogether a 


desirable addition to a library. 


HIGIS, (OPEL BNE SS IORI (OVE ALU GIE TION Gs, 
Chemical Technology, or Chemistry in tts Applications to 


Arts and Manufacturcs. Edited by C. E. Groves, 
F.R.S., and W. Thorp, B.Sc. Vol. ii. Lighting. 


(London: J. & A. Churchill, 1895.) 


‘le second volume of this important work pos- 

sesses great intrinsic worth. Section i.. dealing 
fats and oils, by W. Dent, contains much 
Tt may 
be noted that, in connection with the determination of 
specific gravity, the Sprenyel tube is described, but no 
mention is made of the modification of this apparatus 
having the capillary arms at right angles and provided 
with expansion bulbs, although the latter form would 


NG 


with 


- always be used where accuracy combined with ease of 


observation and correct thinking, especially as methodic- 


ally formulated and arranged in a rational system ; also, 
the sum of universal knowledge. 

(2) Any department of knowledge in which the results 
of investigation have heen worked out and systematised ; 
an exact and systematic statement of knowledge con- 
cerning some subject or gronp of subjects ; especially, a 
system of ascertained facts and principles covering and 
attempting to give adequate expression to a great ni atural 
group or division of knowledge. 


Yhe sciences are divided in the dictionary into (1) the 
mathematical, treating of quantity; (2) the physical, treat- 
ing of matter and its properties; (3) the biological, treat- 
ing of the phenomena of life; (41 the anthropological, 
treating of man; and (5) the theological, treating of the 
Deity. All the divisions are fully treated under their 
respective heads. Thus, under physical sciences, the 


classification of them as sciences of energy is given ; the 


biological sciences are fully tabulated and their relation 
to one another shown with all their sub-divisions, and 
anthropology is made to embrace all the sciences relating 
toman. The departments of anthropology presented in 
the dictionary are (#) Somatology, (6) Ethnology, (c) 
Archwology. 
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It is worth while printing the definition | 


manipulation were desired. When specific gravities are 
given to four significant figures, correction to a vacuum 
is necessary, or the fourth figure has no meaning. No 
mention is made of this in the text, and the specitic 
gravities given are termed densities, of the 


a& misuse 


latter term which oceurs much too often. 


| 


1 


The second Section, on stearine, by J. McArthur, puts 
forth the main processes for the decomposition of fats in 
a very explicit form, The writer wisely confines the 
term “saponification” ta decomposition by means of a 
base. 

‘The account of the candle manufacture, by L. and F..\. 
Field, given in Section iii, is highly interesting, and will 
be read with protit by many who have no connection with 
such matters, as well as by specialists. Producers of gas 
may well believe that their product will be in increasing 
demand when the candle industry flourishes in spite of 
the introduction of later forms of lighting. Doubtless 
candles owe their present hold on the public favour 
largely to the great improvements in quality effected by 
recent advances in the methods of manufacture. 
great these advances are 


How 
may be gathered from even a 


' rapid perusal of the pages before us. 


The description, in Section iv., of the petroleum 


industry, by Boverton Redwood, is both graphic and 
AS 
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omple:e. It forms the best monograph on the subject 
yer written. ‘The origin of petroleum is so treated as to 
present the various theories put forward to account for 
its ocMurrence ; necessarily, no authoritative decision can 
be given on this very debatable question. Concerning 
the ocurrence of sulphur in the petroleums from Ohio 
and Canada. those interested would do well to supplement 
the bare mention of the fact here given by reference to 
the July number of the Journal of the Franklin Institute, 
where F. Mabery gives an account in which the 
subjet > treated as its importance requires. Warren is 
stated by Mr. Redwood to have isolated hydrocarbons of 
the C JI, series, termed naphthenes by Markownikoff. 
Mr. Mabery shows that the Ohio and Canadian petro- 
leums do not yield the naphthenes of Markownikoff and 
Oglobhin. but give hydrocarbons of the C, Hing» series of 
similar boiling points. This writer also proves con- 


clusively the presence of benzene, toluenc, and xylenes in | 


these petroleums. - 

The manufacture of shale oil gives yet another instance 
of the application of continuous processes ; the text con- 
tains very lucid descriptions of these, well and sufficiently 
Ulustrated. Few of the general public can have any 
adequate conception of the number and variety of lamps 
in existence for use with oils. .An exhaustive account is 
given of these, and the advantages or disadvantages 
characteristic of the main types of oil-lamps are dwelt 
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and so on throughout the book. Possibly the variety is 
introduced to charm the youthful mind, but it is not a 
desirable attribute of the book ; for the method must 
result in the acquisition of unconnected information, and 
such knowledge has little to commend it. In the matter 
of illustration, and simplicity of language, the book leaves 
little to be desired. 


al Garden of Pleasure. By E. V. Bz 
Elliot Stock, 1895.) 


A FEW chapters fresh with the fragrance of common 
country flowers, and breathing the hfe of * lustrous 
woodland.” Here and there the authoress lapses into 
sentiment, but, taken as a whole, her language is 
attractive in its simplicity. The changes that go on in 
organic nature from month to month are drawn with 
careful touch, and many students of botany would derive 
benefit from the contemplation of the sketches. 


Pp. 220. (London: 


HIE ITE INO) FERS IBJDIICOVE:, 


| (The Editor does not hold himseif responsible for opinions ex- 


, the solar chromosphere. 


upon at sufficient length to enable an intelligent judgment | 


to be formed as to the suitability of any particular lamp 
for the work required from it. 

‘The Section on safety-lamps, with which this volume 
com Judes, has been contributed by 1). A. Louis, in con- 
junction with Boverton Redwood. It gives by no means 
the least interesting reading. Although the excellent 
account of the lamp-indication of fire-damp is highly 
techn al, and calculated to be eminently useful to 
specialists, the general reader will find no difficulty in 
grasping, the principles involved, and will much appreciate 
the dlearness with which this important subject is treated. 

Ittaay be hoped that the high standard exhibited in 
this volume will be maintained in volume iit, announced 
ws to appear shortly. The editors are certainly to be 
conyraivlated on the excellent production now before us, 

ANemalis 


OUR BOOK SHELF. 
By Vineent T. Murché. Took 
Macmillan and Co., 1895. 


Aearders, ie 


London: 


Sion 

Pp. 216. 
Cit conversational method of instruction, which used 
to be so peneralin school beoks, is not one that leads 
to pleasant memories. Mr. Murché has created two boy 
podigas on his “Science Readers,”and they ask and 
an ver questions of a teacher whose laudable ambition 
rote ebet and impart all kinds of scientifie know- 
ledge Spon every suitable or unsuitible occasion, We 
reverence that teacher for his patieneée and for his ability 
to find (ost on everything, The pity of at is, that lessons 
given nthe wayon alland sundry topics lack the quality 
which be oat the base of all true scientific knowledge, 
viz, the orderly carringement of facts. 4 lesson on 
solide, Iiqael, and gscses precedes one on our |: lies, 
another on gravity precedes a lesson on vertebrates and 
Invertebrates. Vdessonon the Classification of inverte- 
drate is wedged between two on hydrostatic pressure, 
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pressed by his correspondents. Neither can he undertake 
to return, or lo correspond with the writers of, rejected 
manuscripts intended for thts or any other part of NATURE. 
No notice is taken of anonymous communications.) 


The ‘40265’ Line and D,. 


May 1 call attention to the fact that the line at 4026°5, now 
recognised as belonging to the spectrum of helium, and con- 
spicuous in the Orion stars, is also prominent in the spectrum of 
Mthough not given in the catalogue 
of chromosphere lines (which dates from 1872), it was observed 
and published as long ago as 1883 (dia. four, See und Art., 
November 1583), in connection with another line at g092, seen 
at the same time. Since then the 4026 line has been ubserved 
repeatedly, and might be given a place in the catalogue with a 
relative frequency of about 15, and a brightness of 3 or 4. Like 
the other helium tines it has no dark analogue in the ordinary 
solar spectrum, The 4092 line falls upon a strong double line 
shown upon Rowland’s map, but 1 am not sure to which of the 
two components it belongs; it is faint, and seldom seen, 

While Dy rarely appears as a dark Jine upon the solar spec- 
trum, yet in the course vf over (wenty years | am able to count 
up a considerable number of instances; certainly not less than 
twenty or thirty. The phenomenon occurs usually in the 
penumbral region of an active sun-spot, which in its nucleus 
reverses the lines of hydrogen, magnesium, and sodium, and 
sometimes 1), itself, By a slight motion of the telescope as one 
passes away from the nucleus, it crosses regions where Dy 
appears as a smoky shade: on page 130 of * The Sun” | have 
figured a typical case. 

Thave net yet been fortunate enough to see the duplicity ot 
1), myself, bue Prof. Reed has observed it on several occasions, 

HJanover, N.11., August 26. Coa ViGIiNiss 


On the Temperature Variation of the Thermal 
Conductivity of Rocks. 


NATURE reproduces the results obtained by Lord Kelvin, 
Pik.S., and J. R. Erskine Murray, a paper read at the Royal 
Socicty, May 30, ** On the Temperature Variation of the Thermal 
Conductivity of Kocks.” ‘These gentlemen arrived at the following: 
results: °° (§ 13)... that for slate with lines of fluor parallel to 
cleavage planes, the mean conductivity in the range from 123° C. 
to 202°C. is or per cent, of the mean conductivity in the range 
from 50°C. te 123°C., and for granite the mean conductivity in 
the range from 145°C. to 21g’ C. is SS percent. of the mean 
conductivity in the range from S1° C. to 145°C.” 

These results are so widely different from those [ obtained 
hy another method, and which Lord Kelvin had the kindness to 
publish in Narugyn, March 7, 1895, p. $39, that 1 must be 
allowed to inGreduce here a word of objection, 

It seems to me that details of experimental dispositions sre 
important cnough, and should be trustworthy. It is however, 
nol opportune to discuss Chem minutely now. 

The experimenters based their work on the case of Fourier’s 


SEPTEMBER 12, 1895 | 


‘indefinite wall,” which is characterised by the fact that 
temperature differences in the parallel planes are exactly pro- 
portional to the distances of these planes. According to the 
experiment, they get the result that this proportionality does 
not exist, and that conductihility varies much according to 
temperature. 

In my opinion, this absence of proportionality arrived at, 
proves rather that the experimental conditions were defective, 


and are in contradiction with the hypothesis of the ‘‘ indefinite | 


wall” case. 

I admit, in principle, the employed method, but T think it 
should he modificd until—for the same temperature of the bath, 
the said proportionality should be obtained ; then, in a new 
experiment. the temperature of the bath being higher, it should 
be verified if the proportionality and the conductibility remain, 
or if the last inereases or diminishes with the temperature. 

Neuchatel, August. ROBERT WERER, 


Experimental Mountain-building. 


PROF. JOHANNES WALTHER, of Jena, requests me to com- 
municate to you the following details regarding an interesting 
experiment which he has recently devised for teaching purposes : 
it is intended to explain mountain-formation. 

He compares the system of folds on the surface of our slowly- 
ageing earth to the wrinkles which form on the skin of a drying 
apple, and points out that the height of our mountain-chains in 
relation to the mass of the globe is precisely comparable to the 
wrinkles on the skin of the apple. In order to demonstrate the 
formation of these folds, he takes an indiarmmbber balloon (.), 
and attaches to it a bit of glass tubing (B). On to this is 
stretched a piece of indiarubber tubing (c), which is pinched 
close by the stopcock (1p). When the indiarubber balloon is 
blown out to its full capacity, it is spread over with a layer of 
flour-paste two millimetres thick, and is then dipped and 


twirled round and round in dry wheaten flour until a per- 
fectly smooth crust, three to four millimetres in thickness, cavers 
the whole sphere. The balloon is then placed on a tnpod, so 
that the indiarubber tubing (c) dips exactly into a glass of 
water standing below. Thereupon the stopcock is turned open, 
and the air is allowed to escape in single bubbles: the volume 
of the ball is lessened, and lateral pressure makes itself immedi- 
ately felt in the paste-crust. Small folds gradually grow bigger, 
single folds unite to form systems of folds, flat areas of depres- 
sion sink deeper and deeper, and the neighbouring folds twirl 
and cross over the depression. The features of the Cordilleras, 
of the Jura, and many other well-known tectonic relations are 
thus reproduced with striking accuracy. Whenever it is desired 
to repeat the experiment, one need simply blow the balloon out 
again, smooth out the folded surface by dipping and twirling in 
dry flour, and ail is ready for another demonstration. 
London, August 26. L. BELINFANTE. 


Joseph Thomson. 


IN Mr. Gregory's sympathetic notice (NATURE, p. 440) of 
Joseph Vhomson, he hardly does justice to the memory of the 
deceased (raveller in relation to the scientific results of his ex- 
peditions ; at least so far as botany is concerned. During his 
too short career Thomson presented three considerable col- 
lections of dried plants to Kew. The first, which appears to 
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have been made on his own initiative, chiefly between Lake 
Nyassa and Lake Tanganyika, was secured for Kew in 1880, 
through the instrumentality of the late Colonel J. A. Grant, 
F.R.S. This was not the subject of a special paper: yet it 
contained a number of interesting novelties, some of which 
have from time to time been published in [lookers ** Icones 
Plantarum” and elsewhere. Before going out again Thomson 
carefully studied the means by which his collecting opportunities 
might be turned to the greatest advantage. Armed with this 


| knowledge he collected even more successfully in the Kilimanjaro- 


and other mountains of Eastern Equatorial Africa. ‘This second 
collection reached Kew in September 1884, and proved of the 
greatest scientific importance, being the first adequate illustra- 
tion of the mountain Hora of that region. It contained scarcely 
150 species; hut the specimens were selected with admirable 
judgment, and were sufhcient for all purposes. It was worked 
out by Sir Joseph D. tlooker and Prof. D. Oliver, and the yery 
important results recorded in the twenty-first volume of the 
Journal of the Linnean Society. This paper and Thomson's 
collection will always rank among the classical documents for the 
study of the phytogeography of Central Africa. Subsequently 
Mr. Thomson sent to Kew the botanical fruits of his journey to 
the Atlas Mountains, and although they contained very few 
previously unknown plants, they were none the less instructive 
asa sample of the flora of that comparatively little-known part 
of the world. Had he preserved his health Thomson might 
have taken his place in the first rank of botanical explorers. Ile 
had acquired the rare gift of selection in collecting ; of knowing. 
what to secure and what to neglect. 
W. Bottinc HEMSLEY. 


Late Nestlings. 


To-pay I observed nests of the house-martin underneath the 
eaves of the clock-tower at Lamlash Pier, on the south and west 
sides. The parents were husy feeding their young, whose cries I 
heard, Surely this is a late date for a migratory bird. How. 
are these nestlings to get across the ocean ? Jas. SHAW. 

Barrhead, September 7. 


HIVE HXSIGARCIOS QUE TAM CIE: 


i a few weeks, at the end of October, the Institut 

National de France is to celebrate its first cen- 
tenary. Some words concerning its origin and organi- 
sation may be of interest at the present moment. 

The Institute is the outcome of a previous scientific 
society, entirely duc to individual initiative. During the 
first half of the seventeenth century, a few men, between 
whom Jove of science was a firm bond, agreed to meet at 
regular intervals at the house of one of their number, in- 
formally, in order to exchange views, to keep cach other 
posted up on their various researches, and to make up an 
unconyentianal assembly of congenial spirits. It was 
more of a temporary or intermittent club than a real 
society, as we understand the latter now. ‘These men 
were mostly mathematicians and physicists—for at that 
time natural science was more in the wedew than 
in the se? state—and Mersenne, Descartes, Blaise Paseal, 
Gassendi, are some of them. ‘Their meetings soon 
attracted public attention, and the great Colbert. anxious 
for the development of the arts of peace after the l’yrenees 
treaty had put an cnd to the war, considered them as 
being of sufficient importance and utility to take an 
interest in them, and to support the incipient society 
officially. 

Colbert even made out a full plan of what was to be 
realised 200 years later; what he organised was a body 
of scientific men who were to meet at regular intervals, 
and were divided into three classes— historical scholars, 
hterary men, and, finally, scientific men. The private 
society of mathematicians and physicists grew into the 
Académie des Sciences, and each of the three academies 
met separately in the Bibliothéque du Rot, at Colbert's 
own residence. The king, as a sign of his approval, 
gave some money for experiments, and some pensions. 
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.\mong the members no one knows how they were 
appointed were Huyghens, Mariotte. Pecquet, Picard, 
Robertval. The .\cademy of Sciences, the Acadénie 
Frangaise. and the -Académie des Inscriptions et Médailles 
thus hved in harmony, cach haviny its particular pursuits. 
The history of these academies would take too much 
space ; it is enough to have shown how they originated. 
They lived on tll the Revolution, when they were 
organised on a new basis, and the Institute came into 
existence. The whole constitution of France being 
altered. that of the academies had also to be changed. 

The Institute was founded in 1795. Article 295 of the 
Constitution du x Friuctrder, an wi. } August 22, 1795) 
gave it the mission of “registering discoveries. and per- 
fecting arts and sciences,” while later laws provided for 
me details of the scheme, that of the 3 Brwmarre, an iv., 

October 25, 1745. According to this law, the Institut 
tions a new name applicd to, practically, an old thing 
was divided into three classes—scientitic | 10 sections 
moral and political (6 sections ; literary and artistic 
Sscctions. Dbonaparte 3 //uivose, an xi., January 23, 
1803 altered this plan, and added a fourth class, so that 
the Institute comprised the class of mathematical and 
physical sciences, with 11 sections; that of French 
language and Iiterature jno sections, ; that of ancient 
language and literature no sections ; and that of fine 
wrts |5 secuons. In 1816, upon the return of monarchy, 
the veneral plan was respected, but in 1832 a fifth class 
was added: that of moral and political sciences, which 
had disappeared in 1803. hose tive classes still exist, 
under the names of .\cadémie Francaise, Académie des 
Sciences, .\cadémie des Beaux-.\rts, Académie des 
Sciences Morales et Politiques, Acadeéimic des Inscriptions 
et Belles Lettres. They still dwell in the Palais des 
Quatre Nations on the Seine, where Bonaparte housed 

them in 1805. 

At present, the Institute is a socicty of men of cmin- 
ence, divided into five distinet sub-socicties, or academics, 
each member being at the same time, and as a matter of 
course, member of this or that particular academy, and 
of the Institute as a whole. Each academy has its 
definite purpose, and mects cach week on tixed and 
different days; the Institute, as a whole, meets once a 
sear, in October. 

Asa whole, the Institute is regulated by a committee 
of delegates, cleeted by, and in, the five academies, while 
each academy has its own president and secretary. 

Two points must be noticed in reference to the 
academics. “The one is that the Académie de Medécine 
lias nothing at all to de with the Inostitute ; tlis a separate 
society of medical men only quite distinct, without the 
slightest relationship to any of the above-mentioned 
academies, or to the Institute. ‘The other is that there is 
no connection whatever between the Institute or academies 
which inake up the Institute, and the title of Ofticier 
A Académie, To be Officicr d’Acadéimie is to have re- 
ceived from the Department of Public Instruction a 

pecial decoration of the Padmes Académigues’ which is, 

theoretically at least, more specially destined to persons 
who serve the cause of education and instruction. The 
Otficers d Académie are thousands in number 5 they 
lave nothing at all to do with the Academies. 

Now, aste the membership of the latter. 

New members are always elected by the inembers of 
each academy. A oman considers himself as eligible for 

whorsuch academy : all he has todo, when a vacancy 
occurs in the academy or in the section to which he 
shoald Delong, considering his previous work, is to 
declare dimoelf a candidate by a letter addressed 
to the preedent of the latter, and to prepare a 
pamphlerin which he gaves the list of his scientific or 
literary tile, of his works, of Tis researches or dis- 
coveries. of the functions he has occupied, &e.; and this 
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pamphlet he sends or carries to cach of the members of 
the academy. It 1s customary for every candidate to pay 
a visit to each of the latter, and then he waits for the re- 
sult ; in the meantime canvassing, in order tosecure this 
or that member’s vote when things do not seem to run 
smoothly. A very amusing book might be written of 
the anecdotes which are current upon the devices sug- 
gested to the candidates by what is called the “ green 
fev er.” la fievire verte, the fever which takes hold of aman 
anxious to wear the green-laced uniform which the 
members of the Institute wear upon official occasions. 
But such a book could be published only after the death 
et the author and of those concerned. ‘Generally speak- 

ng, however, the Académie des Sciences would con- 
Raat little to the making of this book. Each election 
must be approved by the President of the Republic, 
and is approved as a matter of course. Each member 
receives a small fademnité of £60 a year. 

Each academy has a limited number of members, but 
in most academies there are different classes of member- 
ship. The Académie Vrangaise, for literary men, com- 
priscs 30 immortals all told, one of whom is perpetual 
Aife) secretary. 1t has no associates nor corresponding 
members, and while the members have little or nothing 
to do as members, save the preparation of a dictionary, 
and examining works which compete for various prizes, it is 
the custom for each new member to deliver a very clabo- 
rate specch concerning his predecessor, and one of the 
members answers this déscours de receplion by a speech 
concerning the works of the new-comer. 

The Académie des Inscriptions et Belles Lettres, for 
men who deal specially with history, comprises 40 
members tof whom one ts life-secretary , 10 free members, 
8 foreign associates. 30 foreign and 20 national corre- 
sponding members. Among the foreign associates are 
Prof. Max Muller, Sir Henry Rawlinson, W, Stokes : 
among foreign corresponding members, Mr. R. S. Poole, 
Sir J. Evans, M. A. Neubauer, Sir E. M. Thompson. 

Vhe Académie des [eaux-Arts is divided into five 
sections painting, sculpture, architecture, engraving, 
music), and comprises 4i members one of whom ts life- 
secretary. “There are besides 10 free members, 10 foreign 
associates, and $0 correspondents, Among the associates 
are Sir J. E. Millais. Sir FF. Leighton, Mr, Mma Tadema : 
among the corresponding members, Prof. Hl. llerkomer, 
Sir 1. Burne-Jones, Mr. Waterhouse, Mr. R. W. Macbeth. 

The Académie des Sciences Morales et Politiques is 
divided into five sections: philosophy, morals, law, political 
ceonomy, history, and comprises so members | of whom 
onc is life-secretary . 16 free members, 6 foreign associates, 
48 corresponding members. Among the foreign associates 
are Right lon. W. E. Gladstone and Mr. Tlenry Reeve ; 
Mr. Robert Flint, Right Hon. J. Bryee, Sir Fredk, Pollock, 
Right Hon. G. J. Goschen, Bishop Stubbs, and Mr, 
Lecky are corresponding members. 

Last, but by no means least, comes the Académie des 
Sciences, hich certainly exerts the largest influence, and 
is the most highly considered in public opinion. Divided 
into eleven sections, it comprises 68 members (of whom 
two are life-secretaries, to free members, 8 foreign as- 
sociates, 100 corresponding members. Lord Kelvin, Sir 
Joseph Lister, and Dr. le. Frankland are amony the asso- 
ciates. “The British Correspondants are as follows :— 


Mathematical sciences geometry : Prof. J. J. Sylvester, 
Rev, Prof. Salmon: astronomy : Dr. J. R. Hind, Mr. 
Norman Lockyer, Dr. WY. Huggins : geography and 
navigation: Sir George Hlenry Richards ; general 
physies: Sir G. G. Stokes, Lord Rayleigh, Physical 
sciences™ chemistry : Prof. A.W. Williamson, Sir Henry 
Roscoe, Prof. Wo Ramsay; mineralogy: Dr. J. Prest- 


wich, Sir A. Geikie y botany : Sir Joseph D. Hooker, Dr, 
Maxwell Masters; rural economy: Sur J. B. Lawes, Sir 
J. ML. Gilbert ; anatomy and zoology: Sir W. Flower; 
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medicine and surgery: Sir James Paget. 
was a corresponding member also. 

Each academy has more or less moncy left to it in 
order to distribute prizes for different subject-matters ; 
the Académie des Sciences and Académie Francaise are 
the richest. The Duke d’Aumale has agreed to leave 
the splendid residence of Chantilly, with the books and 
collections it contains, to the Institute, and this handsome 
gift is accompanied by a sum of moncy to help to keep 
the castle in good order. It is estimated that, all paid, 
the Institute will be 100,000 frances richer each year for 
this gift. 

English corresponding members and associates will 
have a good opportunity of visiting the fine chateau of 
Chantilly, for on October 26 the Duke opens the doors 
to all members of the Institute, and bids them welcome. 
The celebration of the centenary, to which «// members of 
each Academy, e// corresponding members and associates 
in every country have been, or are being, invited, will 
last four days. The programme has been given in 
NAtURE (August 8) in full, Vhe only new feature 1 
can introduce, is the programme of the afternoon per- 
formance at the Comedie Francaise, where the best 
actors of the besttheatrein France will play Les Horaces 
(Corneille), Les Femmes Savantes (Mohiére), and recite a 
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piece of poetry by Sully-Prudhomme. The railway 
fares will be reduced 50 per cent. for all foreigners 


invited. 

All may be sure to receive a hearty welcome. If the 
Institut de France does not contain a@// our “ best men ” 
in the different departments of knowledge or art, it con- 
tains only men of recognised authority. They are men 
whose aims are noble, and their feelings can but be most 
cordial towards those whose aims are the same towards 
their fellow-workers, whatever language they speak, what- 
ever country they come from, towards all whose work and 
character are high enough to have secured for them the 
highest recognition French science can award, 

HENRY DE VARIGNY. 
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“OMING after the Oxford year, the meeting at Ipswich 

is in numbers 2 comparatively small one ; but, from 

a scientific point of view, everything augurs well. The 

papers pronuse to be of more than usual interest, and 

are so numerous that most of the Sections will have to 

sit early and late in order to get through all the work 
before them. 

We have previously referred at some length to the 
work proposed for Sections A, 3, C, D, G, and TH. 

Section |) is this year reserved entirely to zoology and 
anunal physiology, under the presidency of Prof. ex 
Terdiman. 

Prof. A.C. Haddon will read a paper on the exploration 
of the isles of the Pacific. Or. Bashford Deane, of New 
York, is to read two papers—one on an apparatus for 
catching oyster spat, the other on the ganoids of North 
America. Vrof. McIntosh will open a discussion on 
British fisheries. A paper will be read by the Rey. T. R. R. 
Stebbing, on zoological nomenclature and publication. 
Special interest is likely to be taken in a paper by the 
President and Prof. Boyce on the subject of oysters and 
typhoid, by those who propose to join in the excursion 
to the Colne Oyster Fishery (Colchester), which has just 
been added to the programme for W ednesday. It is 
intended to make a large use of the lantern for illustrating 
papers in the Section. 

The provisional programme in Section E (Geography) 
makes it evident that the Section is, as usual, to be a 
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popular one. After the address of the President, Mr. 
II. J, Mackinder, an account will be given, by Mr. H. S. 
Cowper, of a journey over Tarhuna and Gharian in 
Tripoli; and Mr. J. Batalka-Reis will discuss how to 
consider and write the history of the discovery of the 
world. On Friday, the papers will be given by Mr.C. E. 
Borchgrevink, describing his voyage to the Antarctic 
Sag by Mr. H. N. Dickson, on oceanographical research 
in the North Sea; by Mr. W. 3B. Blaikie, on the cosmo- 
sphere ; and by Mr. John Dedd,on Formosa. On Mon- 
day, Mr. E. G. Ravenstein will present a report on the 
climate of tropical Africa ; and there will be papers by 
Mr. G. F. Scott Elliot, on Ruwenzori and East Africa ; by 
Captain S. L. Hinde, on the Congo State ; by Mr. J. T. P. 
Keatly, on the port of the Upper Nile in relation to the 
highways of commerce; and by Mr. J. L. Myres, on the 
maps of Herodotus. On Vuesday, Mr. Weston will 
deal with the New Zealand Alps, and Mr. J. L. Myres 
with Asia Minor, whilst Mr. A. Trevor Battye will give 
an account of Kolguey. 

In Section F iEconomic Science and Statistics), over 
which Mr. L. L. Price presides, bimetallism appears early 
on the scene, the arrangement being to devote Friday 
morning to a monetary discussion, in which represen- 
tatives of the bimetallic League and of the Gold Standard 
Defence Association, and others, are expected to take 
part. Monday will be given up to a discussion on the 
state of agriculture, on which question Captain E. G. 
Pretyman, M.P., will read a paper from the landlord’s 
point of view, and Mr. Herman Biddell one from the 
tenant's point of view. This discussion has unfortunately 
been fixed for the same day as the discussion on the 
relation of chemistry to agriculture in Section ]3, but it 
is hoped that by an arrangement of the hours the two 
discussions may not clash. Other contributions in Section 
F will be by Mr. H. W. Wolff, on land banks ; Mr. H. 
Moore, on co-operation in agriculture ; Mr. E. Cannan, 


on population; Mr. H. Higgs, on the climbing ratio ; 


and Rey. Frome Wilkinson, on the State and the 
labourer. 
In Section If (Anthropology), in which Prof. W. 41. 


Flinders Petrie presides, cthnology is to play a prominent 
part. The Section will, therefore, feel all the more the 
absence of Mr. E. W. Brabrook, who is unable to come to 
Ipswich on account of the very sad bereavement he has so 
recently suffered. It has been arranged that the Section 
shall sit each morning ull 12.30 or 1,and then reassemble 
al on each day except Saturday for a_ lecture 
illustrated by the Jantern. 

Botany is sitting for the first time as a distinct Section 
‘KX), under the presidency of Mr. W. T. Thiselton-Dyer. 
Amongst the papers will be one on Sporangia by Prof. 
F. O. Bower. Dr. D. 11. Scott will speak on fossil 
botany, with special reference to the rescarches of the late 
Prof. Williamson. A paper on fossil botany will also be 
read by Prof. Solms-Laubach, of Strasbourg. Prof. E.C. 
Hansen, of Copenhagen, promises a paper on the varia- 
tion of yeast cells, and Mr. A. C. Seward one on the 
Wealden Flora. Amongst other foreign botanists attend- 
ing the meeting is Dr. ‘T. M. Treub, of Java. A special 
botanical excursion, not figuring as one of the regular 
excursions, is being arranged. 
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INAUGURAL Soe BY STR DOUGLAS GALTON, 


(Oa lltag LPI Sotto IESE TE. 

My first duty is to convey to you, Mr. Mayor, and to the in- 
hahitants of Ipswich, the thanks of the British Association for 
your hospitable invitation to hold our sixty-fifth meeting in your 
ancient town, and thus to recall the agreeable memories of the 
similar favour which your predecessors conferred on the Associa- 
tion forty-four years ago. 

In the next place I feel it my duty to say a few words on the 
| great loss which science has recently sustained the death of 


IN AC, en 


462 


the Right llon. Thomas Henry Vlusley. Tt is unnecessary for 
ese t> enlarge, in the presence of so many to whom his per- 
sonality was known, upon his charm in socialand domestic hfe ; 
but upon the debt which the Association owes to him for the 
assistance which he rendered in the promotion of science I can- 
pot well be silent. Huxley was pre-eminently qualitied to assist 
in sweeping away the obstruction by dogmatic authority, hich 
in the varly days of the Association fettered progress in certain 
branches of science. For, whilst he was an eminent Jeader in 
biological research, his intellectual power. his original and 
intrepid mind, his vigorous and masculine English, made hima 
writer who explained the deepest subject with transparent Clear 
ness. And asa speaker his lucid and foreible style was adorned 
with ample and effective illustration in the lecture-room ; and 
his energy and wealth of argument ina more public arena largely 
helped to win the battle of evolution, and to secure for us the 
right to discuss questions of religion and science without fear and 
without favour. 

It may, I think, interest you to learn that Housley first made 
the acquaintance of ‘Tyndall at the meeting of the Association 
held in this town in 1851. 

‘About forty-six years ago 1 first began to attend the mectings 
of the British Association ; and 1 sas clected one of your general 
secretaries about twenty-tive years age. 

It ix not unfitting, therefore. that] should recall to your 
minds the conditions under which science was pursued at the 
farmation of the -\ssociation, as well as the very remarkable 
position whieh the Association has occupied in relation to science 
m this country. 

Between the end of the siateenth century and the early part of 
the present century several societies had been created to develop 
various branches of science. Some of these socicties were ¢s- 
tablished in London, and cthers in important provincial centres. 

In 1831, in the absence of railways, communication between 
different parts of the country was slow and difficult,  Seience was 
therefore localised 3 and in addition to the universities in England, 
Scotland, and Ireland, the towns of Birmingham, Manchester, 
Plymouth and York tach maintained an important nucleus of 
scientitie research. 


ORtciN OF THE BRITISIL ASSOCIATION, 


Under these social conditions the British Association was 
founded in September 1831, 

The general idea of its formation was derived from a migratory 
society which had been previously formed in Germany + but 
\hilst the German society met for the special eccasion on which 
it was summoned, and then dissolved, the basis of the British 
Association was continuity. 

The objects of the founders of the British Association were 
enunciated in their eartiest rules to be :— 

“To give a stronger impulse and a more systematic direction 
te scientific inquiry 2 to promote the intercourse of these who 
cultivated science indlitferent parts of the Lritish mpire with 
one another, and with foreign philosophers: to obtain a more 
gencral attention to the objects af science, and a removal of any 
disadvantages of a public kind which impede its progress.” 

Thus the British Association for the Advancement of Science 
Mased its utility upen the opportunity it afforded for combina- 
tiem, 

The first mecting of the Association was 
wembers. 

As an evidence of the want which the Association supplied, 

bay be mentioned that at the seeund meeting, which was 
held at Oxford, the number of members was 435- The third 

ting, at Carsbridge, numbered aver goo members, and at 

we meeting at bdinburgh in 1534 there were present 1208 
1 Lets, 

\r its third meeting, which was held at Cambridge in 1833, 

t \ooation, through the influence it hack already acquired, 

weed Vee (hoeernment te grant a sum of £500 for the redue- 

co the a tronomical observations of Baily. -\ndat the sane 


held at Vork with 353 


nasaeethe General Committee commenced to appropriate to 
feet): re@etn b the surplus from the suliscriptions of its mem: 
bers. ‘The camp ittecs on cach branch ot science were desired 


“ony cle definite and impertant objeets of science, Which they 
may think moot ht to be advanced by an SE al of the fands 
of iw ley, Ghoery) cofapensation for Labour, or in duraying 
the expen ¢ of apyourdtus, oF otherwise, stating their reasons for 
thear @election, and, when they may think proper, designating, 
idbviduale to undertike the dedred invesGgatians.” 
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The several proposals were submitted to the Committee of 
Recommendations, whose approval was necessary before they 
could be passed by the General Committee. The regulations 
then laid down still guide the Association in the distribution of 
its grants. At that early meeting the Association was enabled 
to apply £600 to these objects. 

} have always wondered at the foresight of the framers of the 
constitution of the British .Association, the most. remarkable 
feature of which is the lightness of the te which holds it 
together. It is not bound by any complex central organisation. 
It consists of a federation of Sections, whose youth and energy 
are yearly renewed by a succession of presidents and vice- 
presidents, whilst in each Section some continuity of action is 
secured by the less movable secretaries. 

The governing body is the Genera) Committee, the members 
of which are selected for their scientific work 2 hut their con- 
trolling power is tempered by the law that all changes of rules, 
or of constitution, should be submitted to, and receive the 
approval af, the Committee of Recommendations. ‘This com- 
mittee may be deseribed as an ideal Second Chamber. — It 
consists of the most experienced members of the -\ssociation. 

The administration of the .\ssociation in the interval between 
annual meetings is carried on by the Couneil, an executive body, 
whose duty it is to complete the work of the annual meeting (@) 
by the publication of its proceedings 5 (4) by giving effect to 
resolutions passed by the General Committee 3 (¢) it also 
appoints the Local Committee and organises the fersonned of 
each Section for the nest meeting. 

T believe that one of the secrets of the long-continued success 
and vitality of the British ‘Nssuciation lies in this purely demo- 
eratie constitution, combined with the compulsory careful 
consideration which must be given to suggested organic changes. 

The Association is new in the sixty-ffth year of its existence, 
In its origin it invited the philosophical societies dispersed 
throughout Great Britain to unite in a co-operative union. 

Within recent years it has endeavoured to consolidate that 
union, 

At the present time almost all important local 
societies seattered throughout the country, some § yesix in 
number, are in. correspondence with the Association, ‘Vheir 
delegates hold annual conferences at our meetings. The Assoei- 
ation has thus extended the sphere of its action: it places the 
members of the local societies engaged in scientific work in re- 
lation with each other, and brings them into co-operation with 
members of the Association and with others engaged in original 
investigations, and the papers hich the individual societies pub- 
lish annually are catalogued in our Report. Thus by degrees 2 
national catalugue will be formed of the scientiie work of these 
societies. 

The Association has, morcover, 
terminous with the British Empire 
mectings at Montreal, and we are likely 
in Toronto. 


scientific 


shown that its scope 1s ¢o- 
by holding one of its annual 
soon to hald a mechng 


CERTAIN SEMENCES AT THE VORMATION Ot 


THE BRICUSEE ASSOCTATION, 


CONDITION OF 


at its first: meeting, began its work by 
then condition of the 


The Association, 
initiating a seri¢s of reperts upon the 
several sciences. 

Acrapid glance at some of these reports will not only show the 
enormous strides which have Deen made since 1831 in the in- 
vestigation of facts 10 elucidate the laws of nature, but it may 
afford a slight insight into the impediments offered to the progress 
of investigation by the mental condition of the community, 
Which has been for so long satisfied to accept assumptions 
without undergoing the Itbour of testing their truth by ascer- 
taining the real facts. This habit of mind may be illustrated by 
two instances selected from the early reports made to the 
Association. he first is alfarded by the report made in 1832, 
by Mr. Labbeck, on “Tides.” 

This was a subject necessarily of impurtance to England as @ 
dominant power at sen, But in England records of the tides 
had only recently beer commenced at the dockyards af 
Woolwich, Sheerness, Portsmouth, and Vlymouth, on the re- 
quest af the Koyal society, and no information had heen collected 
upon the tides on the coasts of Seotland and freland. r. 

The Viritish Association may feel pride in the fact that within 
three years of its inception, viz. ly 1834, it had induced the 
Corporation of Liverpool to establish two tide gauges, and the 
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Government to undertake tidal observations at 500 stations on 
the coasts of Britain. 

Another cognate instance is exemplified by a paper read at the 
second meeting, in 1832, upon the State of Naval Architecture 
in Great Britain, The author contrasts the extreme perfection 
of the carpentry of the internal fittings of the vessels with the 
remarkable deficiency of mathematical theory in the adjustment 
of the external form of vessels, and suggests the benefit of the 
application of refined analysis to the various practica] problems 
which ought to interest shipbuilders—probleins of capacity, of 
displacement, of stowage, of velocity, of pitching and rolling, of 
mastiag, of the effects of sailsand of the resistance of fluids ; and, 
moreover, suggests that large-scale experiments should be made 
by Government, to afford the necessary data for calculation. 

Indeed, when we consider how completely the whole habit of 
mind of the populations of the Western world has been changed, 
since the beginning of the century, from willing acceptance of 
authority as a rule of life to a universal spirit of inquiry and ex- 
perimental investigation, is i(not probable that this rapid change 
has arisen from society having been stirred to its foundations by 
the causes and consequences of the French Revolution ? 

One of the earliest practical results of this awakening in France 
was the conviction that the basis of scientific research lay in the 
accuracy of the standards by which observations could be com- 
pared ; and the following principles were laid down as a basis 
for their measurements of length, weight, and capacity: viz. (1) 
that the unit of linear measure applied to matter in its three 
forms of extension, viz. length, breadth, and thickness, should 
he the standard of measures of length, surface, and solidity ; (2) 
that the cubic contents of the linear measure in decimetres of 
pure water at the temperature of its greatest density should 
furnish at once the standard weight and the measure of capacity.! 
The metric system did not come into full operation in France till 
1840 ; and it is now adopted by all countries on the continent of 
Europe except Russia. 

The standards of length which were accessible in Great Britain 
at the formation of the Association were the Parliamentary 
standard yard lodged in the TJouses of Parliament (which was 
<lestroyed in 1834 in the fire which burned the Houses of Parlia- 
ment); the Koyal Astronomical Society's standard; and the 
10-foot bar of the Ordnance Survey. 

The first two were assumed to afford exact measurements at a 
given temperature. The Ordnance bar was formed of two bars 
om the principle of a compensating pendulum, and afforded 
measurements independent of temperature. Standard bars were 
also disseminated throughout the country, n possession of the 
corporations of various towns. 

Vhe British Association early recognised the importance of 
uniformity in the record of scientific facts, as well as the necessity 
for an easy method of comparing standards and for verifying 
differences between instruments and apparatus required by 
various observers pursuing similar lines of investigation. At its 
meeting at edinburgh in 1834 it caused a comparison to be made 
between the standard bar at Aberdeen, constructed by Troughton, 
aud the standard of the Koyal Astronomical Society, and re- 
ported that the scale ‘t was exceedingly well finished ; it was 
about s4;th of an inch shorter than the 5-feet of the Royal 
Astronomical Society’s scale, but it was evident that a great 
number of minute. yet important, circumstances have hitherto 
heen neglected in the formation of such scales, without an 
attention to which they cannot be expected to accord with that 
degree of aceuracy which the present state of science demands.” 
Subsequently, at the meeting at Newcastle in 1863, the Associa- 
tion appointed a’ committee to report on the best means of 
providing for a uniformity of weights and measures with 
reference to the interests of science. This committee recom- 
mended the metric decimal system—a recommendation which 
has been endorsed hy a committee of the House of Commons in 
the last session of last Parliament. 

British instrament-makers had been long conspicuous for 
accuracy of workmanship. Indeed, in the eighteenth century 
practical astronomy had been mainly in the hands of British 
observers 3 for although the mathematicians of Irance and other 
countries on the continent of Europe were occupying the fore- 
most place in mathematical investigation, means of astronomical 
observation had been furnished almost exclusively by Mnglish 
artisans, 


1 The litre is the volume of a kilogramme of pare water at its maximum 
<lensity, and is shghtly Jess than the litre was intended to be, viz. one cubic 
alecimetre, The weight of a cubic decimetre of pure water is 1'ovco13 
hilogrammes. 
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The sectors, quadrants, and circles of Kamsden, Bird, and 
Cary were inimitable by continental workmen. 

But the accuracy of the mathematical-instrament maker had 
not penetrated into the engineer's workshop. And the foundation 
of the British Association was coincident with a rapid develop- 
ment of mechanical appliances. 

At that time a good workman had done well if the shaft he 
was turning, or the cylinder he was boring, ‘* was right to the 
yand of an inch.” This was, in fact, a degree of accuracy as fine 
as the eye could usually distinguish. 

Few mechanics had any distinct. knowledge of the method to 
be pursued for obtaining accuracy; nor, indeed, had practical 
men sufficiently appreciated cither the immense importance or 
the comparative facility of its acquisition. 

The accuracy of workmanship essential to this development of 
mechanical progress required very precise measurements of 
length, to which reference could be easily made. No such 
standards were then available for the workshops. But a little 
before 1830 a young workman named Joseph Whitworth realised 
that the hasis of accuracy in machinery was the making of a true 
plane. The idea occurred to him that this could only be secured 
by making three independent plane surfaces: if each of these 
would lif( the other, they must be planes, and they niust be true. 

The true plane rendered possible a degree of accuracy beyond 
the wildest dreams of his contemporaries in the construction of 
the lathe and the planing machine, which are used in the 
manufacture of all tools. 

Tis next step was to introduce an exact system of measurement, 
generally applicable in the workshop. 

Whitworth felt that the eye was altogether inadequate to secure 
this, and appealed to the sense of touch for affording a means of 
comparison. 1f two plugs be made to fit into a round hole, they 
may differ in size by a quantity imperceptible to the eye, or to 
any ordinary process of measurement, but in fitting them into 
the hole the difference between the larger and the smaller is 
felt immediately by the greater ease with which the smaller 
one fits. In this way a child can tell which is the larger of 
two cylinders differing in thickness by no more than zy';gth of 
an inch. 

Standard gauges, consisting of hollow cylinders with plugs to 
fit, but differing in diameter hy the z@spth or the yytaoth of an 
inch, were given to his workmen, with the result that a degree 
of accuracy inconceivable to the ordinary mind became the rule 
of the shop. 

To render the construction of accurate gauges possible. Whit- 
worth devised his measuring machine, in which the movement 
was effected by a screw ; by this means the distance between 
two true planes might be measured to the one-millionth of an 
inch. 

These advances in precision of measurement have enabled the 
degree of accuracy which was formerly limited to the mathe- 
matical-instrament maker to become the common property of 
every machine shop. And not only is the latest form of steam- 
engine, in the accuracy of its workmanship, little behind the 
chronometer of the early part of the century, but the accuracy 
in the construction of experimental apparatus which has thus 
been introduced has rendered possible recent advances in many 
lines of research, 

Lord Kelvin said, in his Presidential Address at Edinburgh, 
‘* Nearly all the grandest discoveries of science have been but 
the rewards of accurate measurement and patient, long-continued 
labour in the sifting of numerical results.” The discovery of 
argon, for which Lord Rayleigh and Prof. Ramsay have been 
awarded the Hodgkin prize by the Smithsonian Institution, 
affords a pregnant illustration of the truth of this remark. 
Indeed, the provision of accurate standards not only of length, 
but of weight, capacity, temperature, force, and energy, are 
amongst the foundations of scientific investigation. 

In 1842, the British Association obtained the opportunity or 
extending its usefulness in this direction. 

In that year the Government gave up the Royal Observatory 
at Kew, and offered it to the Royal Society, who declined it. 
But the British Association accepted the charge. Their first 
object was to continue Sabine’s valuable observations upon the 
vibrations of a pendulum in various gases, and to promote pen- 
dulum observations in different parts of the world. They subse- 
quently extended it into an observatory for comparing and veri- 
fying the various instruments which recent discoveries in physical 
science had suggested for continuous meteorological and magnetic 
observations, for observations and experiments on atmospheric 
electricity, and for the study of solar physics. 
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This new departure afforded a means for ascertaining the ad- 
vantages and disadvantages of the several varieties of scientific 
instruments ; as well as for standardising and testing instruments, 
not unly for instrument-makers, but especially for observers hy 
whom simultaneous observations were then being carned on in 
different parts of the world; and also for training observers 
proceeding abroad on scientific expeditions. 

His special object was to promote original research, and ex- 
penditure was not to be incurred on apparatus merely intended 
to exhibit the necessary consequences of known laws. 

The rapid strides in electrical science had attracted attention 
to the measurement of clectrical resistances, and in 1859 the 
British Association appointed a special committee to devise a 
standard. The standard of resistance proposed by that com- 
mittee became the generally accepted standard, until the re- 
quirements of that advancing science led to the adoption of an 
international standard. 

In 1866 the Meteorological Department of the Board of 
Trade entered into close relations with the Kew Observatory. 

And in ts7t Mr. Gassiot transferred £10,000 upon trust to 
the Royal Society for the maintenance of the Kew Observatory, 
for the purpose of assisting in carrying on magnetical, meteoro- 
logical, and other physical observations. The British Association 
thereupon, after having maintained this Observatory for nearly 
thirty years, at a total expenditure of about £12,000, handed 
the Observatory over to the Royal Society. 

The Vranéactions of the British Association are a catalogue of 
its efforts in every branch of science, hoth to promote experi- 
mental research and to facilitate the application of the results to 
the practical uses of life. 

jut probably the marvellous development in science which 
has accompanied the life-history of the sAssociation will be best 
appreciated by a brief allusion to the condition of some of the 
branches of science in 1$31 as compared with their present 
State. 


GEOLOGICAL AND GEOGRAPHICAL SCIENCE 
Geology. 


At the foundation of the Association geology was assuming a 
preminent position in science. The main features of English 
geology had been illustrated as far back as 121, and, among 
the founders of the British Assoctation, Murchison and Phillips, 
Buckland. Sedgwick and Conybeare, Lyell and De Ja Beche, 
Were occupied in investigating the data necessary for perfecting 
a geological chronology by the detailed observations of the 
various British deposits, and by their co-relation with the con- 
tinental strata. They were thus preparing the way for those 
large generalisations which have raised geology to the rank of 
an Inductive science. 

In 1831 the Ordnance maps published for the southern coun- 
ties had enabled the Goserument to recognise the importance of 
a gevlogical survey by the appointment of Mr. De la Beche to 
affix geological colours to the maps of Devonshire and portions 
of Somerset, Dorset and Cornwall; and in 1835, Lyell, Buck- 
lan} and Sedgwick induced the Government to establish the 
Geological Survey Department, not only for promoting geological 
science, buton account of its practical hearing on agriculture, 
mining, the making of roads, railways, and canals, and on other 
ranches ef national industry. 


Geography. 
The Ordnance Survey appears to have had its origin in a yro- 
dof the Feench Government to make a joint measurement 
Peoancace of the meridian. ‘This propesal fell throngh at the 
ee break of the Revolution ; but the measurement of the base 
for “at olyect way taken asa foundation for a national survey. 
Tr S31, bowever, the Ordnance Survey had only published the 
! h mep for the southern portion of Vuglind, and the great 
trys litien of the hingederm was still incomplete. 
fe 153y the British Assocnitien urged upon the Government 
the the wily iunment of various branches of science wats greatly 
tetanle | by the want of an accurate map of the whole of the 
Hire f nl that, consequently, the engineer and micteoro 
leenet, the apne tin’ and the geologist, were each fettered i 
théte sgentite ime tigations by the absence of those accurate 
dwawheb new Ie ready to hes hand for the measurement of 
lorteth, of ucfies, andl of sdutitde, 
Vet the fret coeade of the Tite h Association was coincident 
with) comiderabl do velopmntof geographical res@urch., The 
AS tion was pomiment in pressing an the Government the 
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scientific importance of sending the expedition of Ross to the 
«Antarctic and of Franklin to the Arctic regions. We may 
trust that we are approaching a solution of the geography of the 
North Pole; but the Antarctic regions still present a field for the 
researches of the meteorologist, the gealogist, the biologist, 
and the magnetic observer, which the recent voyage of M. 
Borchgrevink leads us to hope may not long remain unexplored. 

In the same decade the question of an alternative route to 
India by means of a communication hetween the Mediterranean 
and the Versian Gulf was also receiving attention, and in 1835 
the Government employed Colonel Chesney to makea survey of 
the Euphrates valley in order to ascertain whether that river 
would enable a practicable route to be formed from Iskanderoon, 
or Tripoli, opposite Cyprus, to the Persian Gulf. Eis valuable 
surveys are not, however, on a sufficiently extensive scale to 
enable an opinion to be formed as to whether a navigable water- 
way through Asia Minor is physically practicable, or whether 
the cost of establishing it might not be prohihitive. 

The advances of Russia in Central Asia have made it impera- 
tive to provide an easy, rapid, and alternative line of communi- 
cation with our Eastern possessions, so as not to he dependent 
upon the Suez Canal in time of war. Tf a navigation cannot 
he established, a railway between the Mediterranean and the 
Persian Gulf has been shown by the recent investigations of 
Messrs. Hawkshaw and Hayter, following on those of others, to 
be perfectly practicable and casy of accomplishment ; such an 
undertaking would net only be of strategical value, but it is 
believed it would be commercially remunerative. 

Speke and Grant brought before the Association, at its meet- 
ing at Neweastle in 1863, their solution of the mystery of the 
Nile basin, which had puzzled geographers from the days of 
Herodotus; and the efforts of Livingstone and Stanley and 
others have opened out to us the interior of Africa. 1 cannot 
refrain here from expressing the deep regret which geologists and 
geographers, and indeed all who are interested in the progress of 
discovery, feel at the recent death of Joseph Thomson, Tis 
extensive, accurate, and trustworthy observations added much to 
our knowledge of Africa, and by his premature death we have 
lost one of its most competent explorers. 


CHEMICAL, ASTRONOMICAL AND PHYSICAL SCIENCE. 
Chemistry. 

The report made to the Association on the state of the 
chemical sciences in 1832, says that the ctlorts of investigators 
were then being directed to determining with accuracy the true 
nature of the substances which compose the various products of 
the organic and inorganic kingdoms, and the exact ratios by 
weight which the different constinents of these substances bear 
to vach other. 

But since that day the science of chemistry has far extended 
its boundaries. “he barrier has vanished which was supposed to 
separate the products of living organisms from the substances of 
which minerals consist, or which could be formed in the labora- 
tery. The number of distinct carbon compounds obtainable 
from organisms has greatly increased ; but it is small when com- 
pared with the number of such compounds which have been 
aitificially formed. The methods of analysis have been per: 
fected. The physical, and especially the optical, properties of 
the various forms of matter have been closely studied, and many 
fruitful generalisations have been made, The form in which 
these generalisations would naw be stated may: probably change, 
some, perhaps, by the overthrow or disuse of an ingenious gucss 
at nature’s workings, but more by that change which is the 
ordinary growth of science-namely, inclusion in some simpler 
and more gener view. 

In these advances the chemist has called the spectroscope to 
his aid. Indeed, the esistence of the British Association has 
heen practically coterminous with the comparatively newly de- 
veloped science of spectrum analysis, for though Newton,! 
Wollaston, Fraunhofer, and ox Talbot had watked at the suab- 
ject long age, it was rot till Kirchhoff and Munsen set a seal on 
the prier Jabours of Stokes, Angstrom, and Balfour Stewart 
that the speetra of terresteial Clements have been mapped out anid 
grouped; that by us help new elements have been discovered, 

1 Joaunes Marcus Marci, of Kronland in Uohemia, was the only prede- 
cessor af Newton who bad any knowledge of the formation of « spectrum by 
aprism, He net only observed that the colonred rays diverged ay they left 
the pros, bat that a culuured ray did not change in colour after trans: 
IMSSLate through noprism, Elis book, Aaranantias, ber de arcu valestt 


gue colorum afparcntina natura, Prag, 1648, was, however, not known 
to Newton, and fiad no toflience won future discoveries. 


es 
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and that the idea has been suggested that the various orders of 
spectra of the same clement are due to the existence of the ele- 
ment in different molecular forms—allotropic or otherwise—at 
different temperatures. 

But great as have been the advances of terrestrial chemistry 
through its assistance, the most stupendous advance which we 
owe to the spectroscope lies in the celestial direction. 


Astronomy’. 


In the earlier part of this century, whilst the sidereal universe 
was accessible to investigators, many problems outside the solar 
system seemed to be unapproachable. 

At the third meeting of the .Association, at Cambridge, in 
1833, Dr. Whewell said that astronomy is not only the queen of 
scienee, but the only perfect science. which was ‘* in so elevated 
a state of flourishing maturity that all that remained was to de- 
termine with the extreme of accuracy the consequences of its 
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rules by the profoundest combinations of mathematics; the | 


magnitude of its data by the minutest scrupulousness of observa- 
tion.” 

But in the previous year, viz. 1832, Airy, In his report to the 
Association on the progress of astronomy, had pointed out that 


the observations of the planet Uranus could not be united in one | 


elliptic orbit ; a remark which turned the attention of Adams to 
the discovery of Neptune. In his report on the position of 
optical science in 1832, Brewster suggested that with the assist- 
ance of adequate instruments ‘‘it would be possible to study the 
action of the elements of material bodies upon rays of artificial 
light, and thereby to discover the analogies between their 
affinities and those which produce the fixed lines im the spectra 
of the stars: and thus to study the effects of the combustions 
which light up the suns of other systems.” 

This idea has now been realised. All the stars which shine 
brightly enough to impress an image of the spectrum upon a 
photographic plate have been classified on a chemical basis. 
The close connection between stars and nebulie has heen demon- 
strated; and while on the one hand the modern science of 
thermodynamics has shown that the hypothesis of Kant and La- 
place on stellar formation is no Jonger tenable, inquiry has indi- 
cated that the true explanation of stellar evolution Is to be found 
in the gradual condensation of meteoritic particles, thus justifying 
the suggestions put forward long ago by Lord Kelvin and Prof. 
Tait. 

We now know that the spectra of many of the terrestrial ele- 
ments in the chromosphere of the sun differ from those familiar 
to us in our laboratories. We hegin to glean the fact that the 
chromospheric spectra are similar to those indicated by the ab- 
sorption going on in the hottest stars, and Lockyer has not hesi- 
tated to athrm that these facts would indicate that in those 
localities we are in the presence of the actions of temperatures 
sufficiently high to break up our chemical elements into finer 
forms. Other students of these phenomena may not agree in 
this view, and possibly the discrepancies may be due to default 
in our terrestrial chemistry. Sull, {1 would recall to you that 
Ir. Carpenter, in his Presidential Address at Brighton in 1872, 
almost censured the speculations of Frankland and Lockyer in 
1868 for attributing a certain bright line in the spectrum of svlar 
prominences (which was not identifiable with that of any known 
terrestrial source of light) to a hypothetical new substance which 
they proposed to call *‘helium,” because ‘‘it had not received 
that verification which, in the case of Crookes’ search for 
thallium, was afforded hy the actual discovery of the new 
metal.” Kamsay has now* shown that this gas is present in 
dlense minerals on earth ; but we have now also Icarned from 
Lockyer that it and other associated gases are not only found 
with hydrogen in the solar chromosphere, but that these gases, 
with hydrogen, form a large percentage of the atmospheric con- 
stituents of some of the hottest stars in the heavens. 

The spectroscope has also made us acquainted with the 
motions and even the velocities of those distant orbs which make 
up the sidereal universe. Tt has enabled us to determine that 
many stars, single to the eye, are really double, and many of the 
conditions of these strange systems have been revealed. The 
rate at which matter is moving in solar cyclones and winds is 
now familiar to us, And I may also add that quite recently this 
wonderful instrument has enabled Prof. Keeler to verify Clerk 
Maxwell's theory that the rings of Saturn consist of a marvellous 
company of separate moons —as it were, a cohort of courticrs 
revolving round their queen—with velocities proportioned to 
their distances from the planet. 
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Physics. 
If we turn to the sciences which are included under physics, 
the progress has been equally marked. 
In optical science, in 1831. the theory of emission as con- 
trasted with the undulatory theory of light was still under 


discussion. 
Young, who was the first to explain the phenomena due to the 


' interference of the rays of light as a consequence of the theory: 


of waves, and Fresnel, who showed the intensity of light for any 
relative position of the interference-waves, both had only 
recently passed away. 

The investigations into the laws which regulate the conduction 
and radiation of heat, together with the doctrine of latent and of 
specific heat, and the relations of vapour to air, had all tended to 
the conception of a material heat, or caloric, communicated by 
an actnal flow and emission. 

It was not till 1834 that improved thermometrical apphances 
had enabled Forbes and Melloni to establish the polarisation of 
heat, and thus to lay the foundation of an undulatory theory 
for heat similar to that which was in progress of acceptation for 
light. 

Whewell’s report, in 1832, on magnetism and electricity shows 
that these branches of science were looked upon as cognate, and 
that the theory of two opposite electric fluids was generally 
aceepted. 

In magnetism, the investigations of Ilansteen, Gauss, and 
Weber in Europe, and the observations made under the 
Imperial Academy of Russia over the vast extent of that 
Empire, had established the existence of magnetic poles, and had 
shown that magnetic disturbances were simultaneous at all the 
stations of observation. 

At their third meeting the Association urged the Government 
to establish magnetic and meteorological observatories in Great 
Britain and her colonies and dependencies in different parts of 
the earth, furnished with proper instruments, constructed on 
uniform principles, and with provisions for continued observya- 
tions at those places. 

In 1839 the British Association had a large share in inducing 
the Government to initiate the valuable series of experiments for 
determining the intensity, the declination, the dip, and the 
periodical variations of the magnetic needle which were carried 
on for several years, at numerous selected stations over the 
surface of the globe, under the directions of Sabine and Lefroy. 

In England systematic and regular observations are still made 
at Greenwich, Kew, and Stonyhurst. For some years past 
similar observations by both absolute and self-recording instrn- 
ments have also been made at Falmouth—close to the home of 
Robert Were Fox, whose name is inseparably connected with 
the early history of terrestrial magnetism in this country—but 
under such great financial diffieulties that the continuance of the 
work is seriously jeopardised. It is to be hoped that means 
may be forthcoming to carry it on. Cornishmen, indeed. could 
found no more fitting memorial of their distinguished country- 
man, John Couch Adams, than by suitably endowing the mag- 
netic observatory in which he took so lively an interest. 

Far more extended observation will be needed before we can 
hope to have an established theory as to the magnetism of the 
earth. We are without magnetic observations over a large part 
of the southern hemisphere. -\nd Prof. Rucker’s recent investi- 
gations tell us that the earth scems as it were ahve with mag- 
netic forces, be they due to electric currents or to variations in 
the state of magnetised matter; that the disturbances affect not 
only the diurnal movement of the magnet, but that even the 
small part of the secular change which has been observed, and 
which has taken centuries to accomplish, is interfered with by 
some slower agency. -\nd. what is more important, he tells us 
that none of these observations stand as yet upon a firm basis. 
because standard instruments have not been in accord; and 
much labour, beyond the power of individual effort, has hitherto 
been required to ascertain whether the relations between them 
are constant or variable. 

In electricity, in 1831, just at the time when the British 
Association was founded, Paraday’s splendid researches in 
electricity and magnetism at the Royal Institution had begua 
with his discovery of magneto-electric induction, his investiga- 
tion of the laws of electrochemical decomposition, and of the 
mode of electrolytical action. 

sut the practical application of our electrical knowledge was 
then limited to the use of lightning-conductors for buildings and 
ships. Indeed, it may be said that the applications of elec- 
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tricity to the use of man have grown up side by side with the 
British Association. 

tne of the first practical applications of Faraday’s discoveries 
was in the deposition of metals and electro-plating, which has 
developed into a large branch of national industry: and the 
chssociating effect of the electric arc, for the reduction of ores, 
and in other processes, is daily obtaining a wider extension. 

But probably the application of electricity which is tending to 
produce the greatest change in our mental, and even material 
condition, 1s the electric telegraph and its sister, the telephone. 
By their agency not only do we learn, almost at the time of their 
oecurrence. the events which are happening in distant parts of 
the world, but they are establishing a community of thought and 
feeling between all the nations of the world which is influencing 
their attitude towards each other, and, we may hope, may tend 
to weld them more and more into one family. 

The electric telegraph was introduced experimentally in Ger- 
many in 1833. two years after the formation of the -\ssociation. 
It was made a commercial success by Cooke and Wheatstone in 
England, whose first attempts at telegraphy were made on the 
line from Euston to Camden Town in 1837, and on the line from 
Vaddington to West Drayton in 1835, 

The submarine telegraph to -\merica, conceived in 1856, 
became a practical reality in S61 through the commercial 
energy of Cyrus Field and Pender, aided by the mechanical skill 
of Latimer Clark, Gooch, and others, and the scientific genius 
of Lord Kelvin. The knowledge of electricity gained by means 
of its application to the telegraph largely assisted the extension 
uf its utility in other directions. 

The electric light gives, in its incandescent form, a very perfect 
hygieme light, Where rivers are at hand the electrical trans: 
mission of power will drive railway trains and factories econom- 
ically, and might enable cach artisan to convert his rvom into a 
workshop, and thus assist in restoring to the labouring man 
some of the individuality which the factory has tended to 
destroy. 

In 1843 Joule described his experiments for determining the 
mechanical equivalent of heat. Butitwas not until the meeting 
at Oatord, in 1847, that he fully developed the law of the con- 
servation of energy. which, in conjunction with Newton's law 


of the conservation of momentum, and Dalton’s law of the 
conservation of chemical elements, constitutes a complete 
mechanical foundation for physical science. 

Who, at the foundation of the Association, wonld have 


believed some far-seeing philosopher if he had foretold that the 
spectroscope would analyse the constituents of the sun and 
meastre the motions of the stars: that we should liquefy air 
and utilise temperatures approaching to the absolute zero for 
experimental research : that, like the magician in the “* Arabian 
Nights.” we should annihilate distance by means of the electric 
telegraph and the telephones that we should Wluminate our 
largest buildings instantaneously, with the clearness of day, by 


Wel PORE 


means of the cletrie current; that by the electric transmission | 


of pewer we Should be able to udlise the Falls of Nikygara to 
work factortes at distant places; that we should extract metals 
fram the crust of the earth by the same electrical agency to 
which, in some cises, their deposition has been atuibuted ? 
These discovenes and their applications have been brought to 
hot present condition by the resear hes of a lony dine of scien: 
fic explorers, such as Dalton, Joule, Maxwell, Helmholtz, Herz, 
Kelvin, and Kayleigh, aided hy vast: strides made in mechanical 


hall, But what will our successers be discussing sity years 
hene - Tow hte do we yet know of the vibrations which 
cm®@orwate light aml heat! bards we have advanced in the 


phesnon of cleetneity to the uses of life, we know Tut little 
cyem yet of ies real nature. We are only on the threshold of 
br eoowledge of ntdecuher action, of of the constitition ot the 


lyper’ding ther, Newton, at the end of the seventeenth 
ereere, em hw preface to the ** Vrine ipia,” says: “TD have 
, Vier steer af the qdancts by mathemaheal reasoning 
tre t sow TL would that we could derive the other pheno- 
new )@tere front mech@meal principles by the same mode 
fr bor nawy things move me, oo that 1 semewhiat 
vy} ‘ rity lopend on certain forees By which the 
perme lee et ie, reieth Geuses not yet known, are either 
mt we a ther ceoombling te regular figure, or are 
pet are. fr toch other: and these face being 
ren, tome@eert beve Tatherto made their @ttenipts on 
(emer en ve 

Wy ThgS beerhaty rove 
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of molecular forces grows upon us, and how strikingly every 
investigation tends to develop more and more their importance ! 

“A few years ago magnetism was an occult force. affecting 
only a few bodies: now it is found to influence all bodies, and 
to possess the most intimate relation with electricity, heat, 
chemical action, light, crystallisation; and through it the forces 
concerned in cohesion. We may fecl encouraged to con- 
tinneus labours, hoping to bring it into a bond cf union with 
gravity self.” 

But it is only within the last few years that we have begun to 
realise that electricity is closely connected with the vibrations 
which cause heat and light, and which seem to pervade all space 
—vibrations which may be termed the voice of the Creator call- 
ing to each atem and to each cell of protoplasm to fall into its 
ordained position, each, as it were, a musical note in the har- 
monious symphony which we call the universe. 


aUetcorolocy. 


At the first meeting, in 1831, Prof. James D. Forbes was 
requested to draw upa report on the State of Meteorological 
Science, on the vround that this science is more in want thanany 
other of that systematic direetion which it is one great object of 
the Association to give. 

Prof. Forbes made his first report in 1832, and a subsequent 
report in 1840. The systematic records now kept in various. 
parts of the world of barometric pressure, of solar heat, of the 
{emperature and physical conditions of the atmosphere at various 
altitudes, of the heat of the ground at various depths, of the 
rainfall, of the prevalence of winds, and the gradual clucidation 
not only of the laws which regulate the movements of cyclones 
and storms, but of the influences which are caercised by the 
sun and by electricity and magnetism, not only upon atmospheric 
conditions, but upon health and vitality, are gradually approx- 
imating meteorology to the position of an exact science. 

England took the lead in rainfall observations. Mr. Gi. J. 
Symons organised the British Rainfall System in 1560 with 178 
observers. «system which until 1876 received the help of the 
British Association, Now Mr. Symons himself conducts it, 
assisted by more than 3000 observers, and these volunteers not 
only make the observations, but defray the expense of their 
reduction and publication. In foreign countries this work is done 
by Government officers at the public cost. 

At the present time a very large aumber of rain gauges are in 
daily use throughout the world, The British Islands have more 
than 3000, and India and the United States haye nearly as many 3 
France and Germany are not far bebind + Australia probably has 
more indeed, one colony alone, New South Wales, has more 
than 1106, 

The storm warnings now issued under the excellent systematic 
organisation of the Meteorological Committee may be said to 
have had their origin in the terrible storm which broke over the 
Black Sea duiing the Crimean War, on November 27, 1855. 
Leverrier traced the progress of that storm, and seeing how its 
path could have been reported in advance by the clectrie tele- 
graph, he proposed to establish observing, stations which should 
report to the coasts the probability of the occurrence of a stony 
Leverricr communicated with iry, and the Crovernment autho- 
tised Admiral itv Roy to make fentative arrangements in this 
country. Uhe idea was also adopted on the continent, and now 
there are few civilised countries north or south of the equater 
Without a system of storm warning.! 


Triohocie vt ScgkNcek, 
Dotany. 

The earliest Reports of the Nsseciation which Lear on the 
hieloyical sciences Were those relating to botany. 

In 1830 the controversy was vet unsettled between the 
advantages of the Linnean, or Artheial system, as contrasted 
with the Natural system of chissificatian, | Thistelagy. morphos 
logy, and physiological botany, even if bora, were in their 
carly Infaney. 

Our recards show that ven Moh) noted cell division in 1835, 
the presence of chleraphyll corpuscles in 137% and he first 
deseriped protophism in ps4, 


Vir has often heen supp sed tbat Leviirier was ase the first to issne a 
daily Weather maps, bet tbat wa net the Case, for iy the Gres I avhibicen of 
Worthy Platne Telegraph Company sald alaily weather onaps, ipies of 
wheh cre oul! an avenmnee, ane the dam for them were, tor be lieved, abe 
tained by Mr. fates Cliisber. PARAS.) at Toit time Superintendent of the 
piel Phe qetrament at Gree awach, 
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Vast as have been the advances of physiological botany since 
that time, much of its fundamental principles remain to be 
worked out, and I trust that the establishment, for the first time, 
of a permanent Section for botany at the present meeting will 
lead the .\ssuciation to take a more prominent part than it has 
hitherto done in the further development of this branch of 
Diological science. 

alninial Phystolosy. 

In 1831 Cuvier, who during the previous generation had, by 
the collation of facts followed by careful inductive reasoning, 
established the plan on which each animal is constructed, was 
approaching the termination of his long and useful life. Fle 
died in 1832; but in 1831 Richard Owen was just commencing 
his anatomical investigations and his brilliant contributions to 
paleontology. 

The impulse which their labours gave to biological science 
was reflected in numerous reports and communications, by 
Owen and others, throughout the early decades of the British 
Association, until Darwin propounded a theory of evolution 
which commanded the general assent of the scientific world. 
Ifor this theory was not absolutely new. But just as Cuvier had 
shown that each bone in the fabrie of an animal affords a clue 
to the shape and structure of the animal, so Darwin brought 
harmony into scattered facts, and Ied us to perceive that the 
motlding hand of the Creator may have evolved the complicated 
structures of the organic world from one or more primeval cells. 

Kichard Owen did not accept Darwin's theory of evolution, 
and alarge section of the pubhe contested it. I well remember 
the storm it produced—a storm of praise by my geological 
colleagues, who accepted the result of investigated facts; < 
storm of indignation such as that which would have burned 
Galileo at the stake from those who were not yet prepared to 
question the old authorities ; but they diminish daily. 

We are, however, as yet only on the threshold of the doctrine 
of evolution, Does not each investigation, even into the 
embryonic stage of the simpler forms of life, suggest fresh 
problems ? 

alnthropology. 


The impulse given by Darwin has been fruitful in leading 
others to consider whether the same principle of evolution may 
nat have governed the moral as well as the material progress 
of the human race. Mr. Kidd tells us that nature as inter- 
preted by the struggle for life contains no sanction for the ioral 
progress of the individual, and points out that if each of us 
were allowed hy the conditions of life to follow his own 
inclination the average of each generation would distinetly 
deteriorate from that of the preceding one; but because the law 
of life is ceaseless and inevitable struggle and competition, 
scless and inevitable selection and rejection, the result is 
ily ceaseless and inevitahle progress. Evolution, as Sir 
William Flower said, is the message which biology has sent to 
help us on sith some of the problems of human life, and Francis 
Galton urges that man, the foremost outcome of the awful 
mystery of evolution, should realise that he has the power of 
shaping the course of future humanity by using his intelligence 
to discover and expedite the changes which are necessary to 
adapt circumstances to man, and man to circumstances. 

In considering the evolution of the human race, the science 
of preventive medicine may affurd us some indication of the 
direction in which to scek for social improvement. One of the 
carly steps towards establishing that science upon a secure basis 
was taken in 1835 by the Lritish Association. who urged upon 
the Government the necessity of establishing registers of 
mortality showing the causes of death ** on one uniform plan in 
all parts of the King’s dominions, as the only means by which 
general laws touching the influence of causes of disease and 
death could be satisfactorily deduced.” The general registration 
of births and deaths was commenced in 1838. But a mere 
record of death and its proximate cause is insufficient. l’re- 
ventive medicine requires a knowledge of the details of the 
drevious conditions of life and of occupation. Moreover, death 
Is not our only or most dangerous enemy, and the main objcet 
of preventive medicine is to ward off disease, Disease of body 
lowers our useful energy. Disease of body or of mind may 
stamp its curse on succeeding generations. 

The anthropometric laboratory affords to the student of 
anthropology a means of analysing the causes of weakness, not 
only in bodily, but also in mental life. 

Mental actions are indicated by movements and their results. 
Such signs are capable of record, and modern physiology has 
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shown that bodily movements correspond to action in nerve- 
centres, as surely as the motions of the telegraph-indicator 
express the movements of the operator's hands in the distant 
oflice. 

Thus there is a relation between a defective status in brain 
power and defects in the proportioning of the body. Defects in 
physiegnoniical details, too finely graded to be measured with 
Instruments, may he appreciated with accuracy by the senses of 
the observer ; and the records show that these defects are, in a 
large degree, associated with a brain status lower than the 
average in mental power. 

A report presented by one of your committees gives the results 
of observations made on 100,000 school-children examined in- 
dividually in order to determine their mental and physical con- 
dition for the purpose of classification. This shows that about 
16 per 1000 of the elementary school population appear to he so 
far defective in their bodily or brain condition as to need special 
training to enable them to undertake the duties of life, and to 
keep them from pauperism or crime. 

Many of our feeble-minded children, and much disease and 
vice, are the outcome of inherited proclivities. Francis Galton 
has shown us that types of criminals which have been bred true 
to their kind are one of the saddest disfigurements of modern 
civilisation; and he says that few deserve hetter of their country 
than those who determine to lead celibate lives through a 
reasonable conviction that their issue would prohably be less 
fitted than the generality to play their part as citizens. 

These considerations point to the importance of preventing 
those suffering from transmissible disease, or the criminal, or the 
lunatic, from adding fresh sufferers to the teeming misery in our 
large towns. And in any case, knowing as we do the influence 
of environment on the development of individuals, they point to 
the necessity of removing those who are born with feeble minds, 
or under conditions of moral danger, from surrounding 
deteriorating influences. 

These are problems which materially affect the progress of the 
human race, and we may feel sure that, as we gradually approach 
their solution, we shall more certainly realise that the theory of 
evolution, which the genius of Darwin impressed on this century, 
is but the first step on a biological ladder which may possibly 
eventually lead us to understand how in the drama of creation 
man has been evolved as the highest work of the Creator. 


Bactertology’. 


The sciences of medicine and surgery were largely represented 
in the earlier meetings of the Association, before the creation of 
the British Medical Association afforded a field for their more 
intimate discussion. The close connection hetween the different 
branches of science is causing a revival in our proceedings of 
discussions on some of the highest medical problems, especially 
those relating to the spread of infectious and epidemic disease. 

It is interesting to contrast the opinion prevalent at the 
foundation of the Association with the present position of the 
question. 

A report to the Association in 1834, by Prof. Henry, on 
contagion, says :— 

“The notion that contagious emanations are at all connected 
with the diffusion of animalculee through the atmosphere is at 
variance with all that is known of the ditfusion of volatile 
contagion.” 

Whilst it had long been known that filthy conditions in air, 
earth and water fostered fever, cholera, and many other forms of 
disease, and that the disease ceased to spread on the removal 
of these conditions, yet the reason for their propagation or 
diminution remained under a veil. 

Leeuwenhoek in 16$0 described the yeast-cells, but Schwann 
in 1837 first showed clearly that fermentation was due to the 
activity of the yeast-cells ; and, although vague ideas of fer- 
mentation had been current during the past century, he laid the 
foundation of our exact know ledge of the nature of the action of 
ferments, both organised and unorganised. It was not until 
tS60, after the prize of the \cademy of Sciences had been 
awarded to Pasteur for his essay against the theory of spun- 
taneous generation, that his investigations into the action of 
ferments! enabled him to show that the effects of the yeast-cell 


1 fn speaking of ferments one must bear in mind that there ars rwo classes 
of ferments: one. living beings. such as yeast ‘organised ” fermepts, a> 
they are sometinies called the other tbe products of living beings themselves, 
such as pepsin, Xe. unorganised ferments, Pasteur worked with the 
formey, very brele with the latter 
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are indissolubly bound up with the activities of the cell as a | attention of the British Association as early as 1864, and between 
living organism, and that certain diseases, at least, are due to | 1869 and 1876 a committee of the -Nssociation made a series of 


the action of ferments in the living being. In 1865 he showed 
that the disease of silkworms, which was then undermining the 
silk industry in France, could be successfully combated. His 
further researches into anthrax, fowl cholera, swine fever, rabies, 


and other diseases. proved the theory that those diseases are | 


connected in some way with the introduction vf a microbe into 
the body of an animal: that the virulence of the poison can be 
diminished by cultivating the microbes in an appropriate 
manners an‘ that when the virulence has been thus diminished 
their inoculation will afford a protection against the disease. 

Meanwhile it had often been observed in hospital practice that 
a patient with a simple-fractured limb was easily cured, whilst a 
patient with a compound fracture often died from the wound. 
Lister was thence led, in 1865, to adopt his antiseptic treatment, 
by which the wound is protected from hostile microbes. 

This invesugation, followed by the discovery of the existence 
of a multitude of micro-organisms and the recognition of some of 
them such as the bacillus of tubercle and the comma bacillus 
of cholera as essential factors of disease; and by the elabora- 
tion of Koch and others of methods by which the several 
organisms might he isolated, cultivated, and their histories 
studied, have gradually built up the science of bacterivlogy. 
Amongst lier developments are the discovery of various so- 
called antitoxins, such as those of diphtheria and tetanus, and 
the utilisation of these for the care of disease, Lister's treat- 
ment formed a landmark in the science of surgery, and enabled 
our surgeons to perform operations never Defore dreamed of; 
whilst later discoveries are tending to place the practice of 
medicine on a firm scientific hasis. .\nd the science of bac- 
terivlogy is leading us to recur to stringent rules for the 
isolation of infectious disease, and to the disinfection (by super- 
heated steam) of materials which have been in contact with the 
sufferer. 

These microbes, whether friendly or hostile, are all capable of 
multiplying at an cnormons rate unter favourable conditions. 
They are found in the air, in water, in the soil; but, fortunately, 
the presence af one species appears to be detrimental to other 
Species, and sunshine, er even Hight from the sky, is prejudicial 
to most of them, Our bodies, when in health, appear to be 
furnished with special means of resisting attack, and, so far as 
regards their influence in causing disease, the success of the 
attack of a pathogenic organism upon an individual depends, as 
a rule, in part at least, upon the power of resistance of the 
individual. 

But notwithstanding our knowledge of the danger arising 
from a state of Jow health in individuals, and of the universal 
prevalence of these micra-organisms, how careless we are in 
guarding the health conditions of every-day life! We have 
ascertained that pathogenic organisms pervade the air. Why, 
therefore, do we allow our meat, our fish, our vegetables, our 
easily contaminated milk, to be exposed to their inroads, often 
in the foulest localities? We have ascertained that they pervade 
the water we drink, yet we allow foul water from our dwellings, 
our pigsties, our farmyards, to pass into ditches withont previous 
clarification, whence it flows into our streams and pollutes our 
rivers. We know the conditions ef occupation which foster ill- 
health. Why, whilst we remove outside sources of Impure air, 
do we permit the occupation of foul and unhealthy dwellings ? 

The study of bacteriology has shown us that although seme of 
these organisms may he the accompaniments of disease, yet we 
owe it te the operation of others that the refuse caused by the 
cesation of anmal and vegetable life is reconverted intu food 
fer tresh penerations of plants and animals. 

These considerations have ferme] a point of meeting where 
Une dndeqdet, the chemist, the physicist, and the statisucian 
Wote with the sanitary engineer in the application of the science 
af pire veetive metlicine. 


L.NCUSEERING. 


vote Purification, 
Th 


My reMort’ te the Association show that the laws of 
hy Irvitethe, hy dreynanges, and hydraulics necessary to the 
supply ofl remo) at water throagh pipes and conduits had 
Jong heen taveetmated by the Mmathenatidian, But the modern 
initery cogimesr has ten dnv-n by the needs of an increasing 
population te aallin the chit and the bielogist to help him te 
posi pitre water and pure air. 


The poriteation and the utilisation of sewage eccupied the 
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valuable reports on the subject. The direct application of 
sewage to land, though effective as a means of purification, 
entailed ditheulties in thickly settled districts, owing to the 
extent of land required. 

The chemical treatment of sewage produced an effluent harm- 
less only after having been passed over land, or if turned into a 
large and rapid stream, or into a tidal estuary : and it left behind 
a large amount of sludge to be dealt with. 

Hence it was long contended that the simplest plan in favour- 
able localities was to turn the sewage into the sea, and that the 
consequent loss to the land of the manurial value in the sewage 
would be recouped! by the increas agent 

It was not ull the chemist called to his aid the bielogist, and 
came to the help of the engineer, that a scientific system of 
sewage purification was evolved. 

Dr. Frankland many years ago suggested the intermittent 
filtration of sewage; and Mr. Baldwin Latham was one of the 
first engineers to adopt it, But the valuable experiments made 
in recent years by the State Board of Ilealth in Massachusetts 
have more clearly explained to us how by this system we may 
ulilise micro-organisms to convert organic impurity in sewage 
into food fitted for higher forms of life. 

To effect this we require, in the first place, a filter about five 
feet thick of sand and gravel, or, indeed, of any material which 
affords numerous surfaces or open pores. Secondly, that after a 
volume of sewage has passed through the filter. an interval of 
time be allowed, in which the air necessary to support the life of 
the micro-organisms is enabled to enter the pores of the filter. 
Thus this system is dependent upon oxygen and time, Under 
such conditions the organisms necessary for purification are sure 
to establish themselves in the filter before it has been long in use. 
Temperature is a secondary consideration. 

Imperfect purification can invariably be traced cither to a 
lack of oxygen in the pores of the filter or to the sewage passing 
through so quickly that there is not sufficient time for the neces- 
sary processes to take place. .\nd the power of any material to 
purify either sewage or water depends almost entirely upon its 
ability to hold a sufficient proportion of either sewage or water in 
contact with a proper amount of atr. 


Smoke Ahatement. 


Whilst the sanitary engineer has done much to improve the 
surface conditions of our towns, to furnish clean water, and to- 
remove our sewage, he has as yet done lite to purify town air, 
Fog is caused by the floating particles of matter in the air 
becoming weighted with aqueous, vapour: some particles, such 
as salts of ammonia or chloride of sodium, have a greater affinity 
for moisture than others. You will suffer from fog so long as 
you keep refuse stored in your towns to furnish ammonia, OF yO 
long as you allow your street surfaces to supply dust, of which 
much consists of powdered horse manure, or so long as you send 
the products of combustion into the atmosphere, Vherefore, 
when you have adopted mechanical action for vehicles in your 
towns, you may largely reduce one cause of fox, And if you 
diminish your black smoke, you will diminish blick fogs. : 

In manufactories you may prevent smoke either by care in 
firing, by using smokeless coal, or by washing the seat out of 
the products of consumption in its passage along the flue leading 
to the main chimney-shaft. 

The black smoke from your kitchen may be avoided by the 
use of coke or of gas, But se leng as we retain the hygienic 
anangement of the open tire in our hving-rooms | despair of 
finding a fireplace, however well constructed, which will not le 
used im such a omanmmer as to canse smoke, unless, indeed, the 
chimneys were reversed and the fumes dawn inte same centil 
shaft, where they might: he washed before lieing passed into the 
atmosphere. 

Kleetricity as a warming and cooking agent would be con- 
venient, cleanly, and economical when generated by water power, 
or possibly wind power, but it 1s at present too dear when it has 
to be generated by means of coal. 1 can conceive, however, 
that ons descendants may learn sa to utilise clectrienty Uhat they 
in same future century may be enabled by its means to avoul 
the smeke in ther towns. 


Mehantoadl ngineerts. 


In other branches of civil and mechanical engineering, the 
reports in 1532 and 1532 on the state of this science show that 
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the theoretical and practical knowledge of the strength of timber 
had obtained considerable development. But in 1S30. before 
the introduction of railways, cast iron had been sparingly used 
in arched bridges for spans of from 160 to 200 feet, and wrought 
iron had only been applied to large-span iron bridges on the 
suspension principle, the most notable instance of which was the 
Menai Suspension Bridge, by Telford. Indeed, whilst the 
strength of timber had been patiently investigated by engineers, 
the best form for the use of iron girders and struts was only 
beginning to attract attention, and the earlier volumes of our 
Transactions contained numerous records of the researches of 
Eaton Jlodgkinson, Barlow, Kennic, and others. It was not 
until twenty years later that Robert Stephenson and William Fair- 
bairn erected the tubular bridge at Menai, followed by the more 
scientific bridge erected by Brunel at Saltash, These have now 
been entirely eclipsed by the skill with which the estuary of the 
Forth has been bridged with a span of 1700 feet by Sir John 
Fowler and Sir Benjamin Baker. 

The development of the iron industry is due to the association 
of the chemist with the engineer. The introduction of the hot 
blast by Neilson, in 1829, in the manufacture of cast iron had 
effected a large saving of fuel. But the chemical conditions 
which affect the strength and other qualities of iron, and its 
combinations with carbon, silicon, phosphorus, and other sub- 
stances, had at that time scarcely been investigated. 

In 1856 Bessemer brought before the British sssociation at 
Cheltenham his brilliant discovery for making steel direct from 
the blast furnace, by which he dispensed with the laborious pro- 
cess of first removing the earbon from pig-iron by puddling, and 
then adding by cementation the required proportion of carbon to 
make steel, This discovery, followed by Siemens’s regenerative 
furnace, by Whitworth's compressed stcel, and by the use of 
alloys and by other improvements too numerous to mention here, 
have revolutionised the conditions under which metals are 
applied to engineering purposes. 

Indeed, few questions are of greater interest, or possess more 
industrial importance, than those connected with metallic alloys. 
This is especially true of those alloys which contain the rarer 
metals; and the extraordinary effects of small quantities of 
chromium, nickel, tungsten and titanium on certain yarieties of 
steel have exerted profound influence on the manufacture of 
projectiles and on the construction of our armoured ships. 

Of late years, investigations on the properties and structure of 
alloys have heen numerous, and among the more noteworthy 
researches may be mentioned those of Dewar and Fleming on 
the distinctive behaviour, as regards the thermo-electric powers 
and electrical resistance, of metals and alloys at the very low 
temperatures which may be obtained by the use of liquid air. 

Prof. Roherts-Austen, on the other hand, has carefully studied 
the behaviour of alloys at very high temperatures, and by em- 
ploying his delicate pyrometer has obtained photographic 
eurves which afford additional evidence as to the existence of 
allotropic modifications of metals, and which have materially 
strengthened the view that alloys are closely analogous to saline 
solutions, In this connection it may be stated that the very 
accurate work of licyeock and Neville on the lowering of the 
solidifying points of molten metals, which is caused by the 
presence of other metals, affords a valuable contribution to our 
knowledge. 

Prof, Roberts-.\usten has, moreover, shown that the effect of 
any one constituent of an alloy upon the properties of the 
principal metal has a direct relation to the atomic volumes, and 
that it is consequently possible to foretell, in a great measure, 
the effect of any given combination. 

-\ new branch of investigation, which deals with the micro- 
structure of metals and alloys, is rapidly assuming much import- 
ance. [t was instituted by Sorby in a communication which he 
made to the British Association in 1864, and its development is 
due to many patient workers, among whom M. Osmond occupies 
a prominent place. 

Metallurgical science has brought aluminium into use hy 
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cheapening the process of its extraction ; and if by means of the 


wasted forces in our rivers, or possibly of the wind, the extraction 
be still further cheapened by the aid of electricity, we may not 
only utilise the metal or its alloys in increasing the spans of our 
bridges, and in affording strength and lightness in the construc- 
tion of our ships, but we may hope to obtain a material which 
may render practicable the dreams of Icarus and of Maxim, anid 
for purposes of rapid (ransit enable us to navigate the air. 

Long before 1831 the steam-engine had been largely used on 
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rivers and lakes. and for short sea passages, although the first 
Atlantic steam-service was not established till 1838. 

As early as 1820 the steam-engine had been applied by 
Gurney, Hancock, and others to road traction. The absurd 
impediments placed in their way by road trustees, which, indeed, 
are still enforced, checked any progress. Wut the question of 
mechanical traction on ordinary roads was practically shelved in 
1830, at the time of the formation of the Writish Association, 
when the locomotive engine was combined with a tubular boiler 
and an iron road on the Liverpoo) and Manchester Railway. 

Great, however, as was the advance made by the locomotive 
engine of Robert Stephenson, these carligr engines were only 
toys compared with the compound engines of to-day which are 
used for railways, for ships, or for the manufacture of electricity. 
Indeed, it may be said that the study of the laws of heat, which 
have led to the introduction of various forms ef motive power, 
are gradually revolutionising al] our habits of life. 

The improvements in the production of iron, combined with 
the developed steam-engine, have completely altered the con- 
ditions of our commercial intercourse on land; whilst the 
changes caused by the effects of these improvements in ship- 
building, and on the ocean carrying trade, have been, if any- 
thing, still more marked. 

At the foundation of the .Association all ocean ships were built 
by hand, of wood, propelled by sails and manceuvred by manual 
labour ; the material limited their length. which did not often 
exceed 100 feet, and the number of English ships of over 500 
tons burden was comparatively small. 

In the modern ships steam power takes the place of manual 
Jabour. It rolls the plates of which the ship is constructed, 
bends them to the reqnired shape, cuts, drills, and rivets them 
in their place. It weighs the anchor: it propels the ship in 
spite of winds or currents; it steers, ventilates, and Jights the 
ship when on the ocean. It takes the cargo on board and 
discharges it on arrival. 

The use of iron favours the constmetion of ships of a large 
size, of forms which aflord small resistance to the water, and 
with compartments which make the ships practically unsinkable 
in heavy seas, or by collision. Their size, the economy with 
which they are propelled, and the certainty of their arrival, 
cheapens the cost of transport. 

The steam-engine, by compressing air, gives us control over 
the temperature of cool chambers. In these not only fresh meat, 
but the delicate produce of the Antipodes, is brought across the 
ocean to our doors without deterioration. 

Whilst railways have done much to alter the secial conditions 
of each individual nation, the application of iron and steam to 
our ships is revolutionising the international commercial condi- 
tions of the world ; and it is gradually changing the course of 
our agriculture, as well as of our domestic life. 

But great as have been the developments of science in 
promoting the commerce of the world, science is asserting its 
supremacy even to a greater extent in every department of war. 
And perhaps this application of science affords at a glance, better 
than almost any other, a convenient ilustration of the assistance 
which the chemical, physical, and cleetrical sciences are atfording 
to the engineer. 

The reception of warlike stores is not now left to the uncertain 
judgment of ‘ practical men,” but is confided to officers who 
have received a special training in chemical analysis, and in the 
application of physical and electrical science to the tests by 
which the qualities of explosives, of guns, and of projectiles can 
be ascertained. 

For instance, take explosives. Till quite recently black and 
brown powders alone were used, the former as old as civilisation, 
the Jatter but a small modern improvement adapted to the 
increased size of guns. But now the whole family of nitro- 
explosives are rapidly superseding the old powder. These are 
the direet outcome of chemical knowledge ; they are not mere 
chance inventions, for every improvement ts hased on chemical 
theories, and not on random experiment, 

The eonstruetion of guns is no longer a haphazard operation. 
In spite of the enormous forces to be controlled and the sudden 
violence of their action, the researches of the mathematician 
have enabled the just proportions to be determined with accuracy 3 
the labours of the physicist have revealed the internal conditions 
of the materials employed, and the best means of their favourable 
employment. Take, for example, Longridge’s  cofled-wire 
system, in which cach successive layer of which the gun 1s 
formed receives the exact proportion of tension which eaables 
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all the layers © act in unison. The chemist has rendered it 
clear that even the smallest quantities of certain ingredients are 
«f supreme impurtanee in affecting the tenacity and trustworthi- 
t.css of the materials. 

The treatment of steel to adapt it to the vast range of duties 
it has v) perform is thus the outeome of patient researeh. And 
the use «f the metals—manganese, chrominm, nickel, molyb- 
denum as alluys with iron has resulted in the production of 
steels pwSsessing varied and extraordinary properties. The steel 
required > resist the conjugate stresses developed, lightning 
fashicn. in a gun necessitates qualities that would not be suitable 
in the projectile which that gun hurls with a velocity of some 
25300 fee: per second against the armoured side of a ship, The 
amv our, again, has to combine extreme superticial hardness with 
great toghne=». and during the last few years these qualities are 
seught *> be attained by the application of the cementation 
process fi r adding carbon to one face of the plate, and hardening 
that face alone by rapid refrigeration. 

The intriduction of quick-firing guns from *303 (z.¢. about 
one-third) vf an inch to 6-inch calibre has rendered necessary the 
pr duction «f metal cartridge-cases of complex forms drawn 
cold cut of solid blocks or plate of the material ; this again has 
taxed the ingenuity of the mechanie in the device of machinery, 
and of the metallurgist producing a metal possessed of the 
Yecessary ductility and toughness. The cases have to stand a 
yTesstre at the moment of firing of as much as twenty-five tons 
te the sqi@.re inch—a pressure which exceeds the ordinary 
elastic linuts of the steel of which the gun itself is composed. 

There is nething more wonderful in practical mechanics than 
the clesng of the breech openings of guns, for not only must 
they be gas-tight at these tremendous pressures, but the 
ri-chami-cm must be snoch that one man by a single continuous 
Wevement shall be able to open or close the breeeh of the largest 
sun in sewae ten or Nfteen seconds. 

Vh- pertect knowledge of the recoil of guns has enabled the 
rei of We Siseharge to be utilised in compressing air or 
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spinpgs }y which guns ean be raised from concealed positions in ~ 
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teliver their fire, and then made to disappear ayain for 
Wadi : 


erthe same foree has been used to run up the guns 

tomate lly immediately after firing. or, as in the case of the 
Measim gun, to deliver in the same way a continuous stream of 
boNets \t the rate of ten in one second, 

In th: manufacture of shot and shell east iron has becn almost 
sepersele] by east and wrought steel, thourh the hardened 
Palliser y mojeetiles still hold their place. The forged-steel pro- 
pe tiles ore prodeced Ly methods very similar to those used in 
tee Meanvfacture Of metal eartridge-cases, though the process is 
cerne! ey ata red heat awl by machines much more powerful. 

In every department concerned in the production of warhke 
) treiey is playing adhere and more important part. It 
wl the passage of a shot to be followed from its seat in 

Vs destination, 
fon, by means of cleetrical contacts arranged in the 
eeterve of the passaze of the shot can be determined. 
‘is the mathematician constructs the velocity-curve, 

this, again, the pressures producing the velocity are 

Ml gsed tu cheek the same indications obtained by 

Ter n=. The velocity of the shot after it has lett the guu 
dee coe | ereaned by the Boulange apparatus. 

beeere'y gel photography have been laid under contribution 

~~ geoerds ef the flight of projectiles and the ctleets of 

te moment of their occurrence. Many of you 
Me. Vernon Boys marvellous photographs showing. 
{toe shot driving before it wases of air in its 
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7 photography also record the properties of 
ralleyeas determined by curves of cooling. 

vith which clostrital energy can he converte] 

on taken advantage of for the tiring of 

rte can, by the Same agency, be laid on 

peettions; while the eleetne light is 

thes et nerht, as welts to search out 
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INFLUENCE OF INTERCOMMUNICATION AFFORDED BY THE 
BRITISH ASSOCIATION ON SCIENCE PROGRESS. 


The advances in engineering which have produced the steam- 
engine, the railway, the telegraph, as well as our engines of 
war, may he said to be the result of commercial enterprise 
rendered possible only by the advances which have taken place 
in the several branches of science since 1831. Having regard 
to the intimate relations which the several sciences bear to each 
other, it is abundantly clear that much of this progress could not 
have taken place in the past, nor contd further progress take 
place in the future, without intcreommunication between the 
students of different branches of science. 

The founders of the British .\ssociation based its claims to 
utility upon the power it afforded for this intercommunication. 
Mr. Vernon Plareourt (the unele of your present General Seere- 
tary), in the address he delivered in 1832, said: ‘+ How feeble ts 
man for any purpose when he stands alone—how strong when 
united with other men! 

“It may be true that the greatest philosophical works have 
been achieved in privacy, but it is no less true that these works 
would never have been accomplished had the authors not mingled 
with men of corresponding pursuits. and {rom the commerce of 
ideas often gathered germs of apparently insulated discoveries, 
and without such material aid would seldom have carried their 
investigations to a valuable conclusion.” 

Telaim for the British Association that it has fulfilled the 
objects of its founders, that it has had a large share in promoting 
intercommuntieation and combination. 

Our meetings have been suceessful beeause they have main- 
tained the true principles of scientific investigation, We have 
been able to secure the continued presence and concurrence of 
the master-spirits of science. They have been willing to sacritice 
their leisure, and to promote the welfare of the Association, 
because the meetings have atforded them the means of advaneing 
the sciences to which they are attached. 

The Association has, moreover. justified the views of it 
founders in promoting intercourse between the pursuers of 
science, both at home and abroad, in a manner which is afiorded 
hy no other agency. 

The weekly and sessional reunions of the Royal Society, and 
the annual soirées of other scientific societies, promote this inter- 
course (o some extent, but the British Assoeition presents ta 
the young student during its week of meetings casy and con- 
tinuous social opportunities for making the acquaintanee of 
leaders in science. and thereby obtaining their directing intluence. 

It thus encourages. in the first: place, opportunities of 
combination, but, what is equally important, it gives at the 
same time material assistance to the investigators whom it thus 
brings together. 

The reports on the state of science at the present time, as 
they appear in the last volume of our 7razsactfens, occupy the 
same important position, as reeords of science progress, as that 
veeupicd by those reports in our earlier years. We eshibit no 
symptom of decay. 

SOLENCE GERMANY FOSTERED hy SUATE 
APU NICLEATITIES, 

Our neighbours and rivals iely largely upon the guidance of 
the State for the promotion of both scicnee teaching and of 
research, In tiermany the foundations of technieal and 
industrial (raining are laid in the Realschulen, and supplemented 
by the Higher ‘Feehnical Schools, tn Berlin that: splendid 
institution, the Koyal ‘Veelinical Ligh School, casts into the 
shade the facilities for cducation in the various Polytechnies 
which we are now establishing in London, Moreover, it 
assists the practical workman bya branch department, which is 
available to the public for testing building: materials, metals, 
paper, oil, and other matters. The standards of all weight 
and measures used in trade can be purchased from or tested by 
the Government Department for Weights and Measures, 

Fer developing pure scientific research and for promoting new 
Applications of science to industrial purposes the German 
Government, at the instance of von Telmholtz, and aided 
hy the minificence of Werner von Siemens, created the 
Mhystkalische Keichsanstalt at Charlottenburg. J 

This establishment consists of two divisions, The first is 
charged with pure research, and is at the present time engaged 
in various thermal, optical, and electrical and other physteal 
Investigations.  Uhe second branch is employed in operations of 
declieate stands rdising to assist the wants of research students—= 
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for instance, dilatation, electrical resistances, electric and other 
forms of light, pressure gauges, recording instruments, thermo- 
meters, pyrometers, lenses, tuning-forks, glass, oil-testing 
apparatus, viscosity of glycerine, &c. 

Dr. Kohlrausch succeeded Ilelmholtz as president, and takes 
charge of the first division. Prof. Magen, the director under him, 
has charge of the second division. A professor is in charge of cach 
of the several sub-departments, Under these are various sub- 
ordinate posts, held by younger men, selected for previous 
valuable work, and usually for a limited time. 

The genera] supervision is under a Council consisting of a 
president, who is a Privy Councillor, and twenty-four members, 
including the president and director of the Reichsanstalkt ; of 
the other members, about ten are professors or heads of physical 
and astronomical observatories connected with the principal 
universities in Germany. Three are selected from leading firms 
in Germany representing mechanical, optical, and electric 
science, and the remainder are principal scientific officials 
connected with the Departments of War and Marine, the Royal 
Observatory at Potsdam, and the Royal Commission for 
Weights and Measures. 

This Council meets in the winter, for such time as may be 
necessary, for examining the research work done in the first 
division during the previous year, and for laying down the 
scheme for research for the ensuing year; as well as for 
suggesting any requisite improvements in the second division. 
As a consequence of the position which science occupies in 
connection with the State in continental countries, the services 
of those who have distinguished themselves either in the 
advancement or in the application of science are recognised by 
the award of honours; and thus the feeling for science is 
encouraged throughout the nation. 


ASSISTANCE tO SCIENTIFIC RESEARCH tN GREAT BRITAIN. 


Great Britain maintained for a long time a leading position 
among the nations of the world by virtue of the excellence and 
accuracy of its workmanship, the result of individual energy ; 
but the progress of mechanical science has made accuracy of 
workmanship the common property of all nations of the world. 
Our records show that hitherto, in its efforts to maintain its 
position by the application of science and the prosecution of 
research, England has made marvellous advances by means of 
voluntary: effort, illustrated by the splendid munitficence of such 
men as Gassiot, Joseph Whitworth, James Mason, and Ludwig 
Mond; and, whilst the increasing field of scientific research 
compels us occasionally to seek for Government assistance, it 
would be unfortunate if by any change voluntary effort were 
fettered by State control. 

The following are the principal voluntary agencies wl.ich help 
forward scientific research in this country :—The Donation 
Fund of the Royal Socicty, derived from its surplus income. 
The British Association has contributed £60,000 to aid research 
since its formation. The Royal Institution, founded in the last 
century, by Count Rumford, for the promotion of research, has 
assisted the investigations of Lavy, of Young, of Faraday, of 
Frankland, of Tyndall, of Dewar, and of Kayleigh, ‘The 
City Companies assist scientific research and foster scientific 
education both by direct contributions and through the City and 
Guilds Institute. The Commissioners of the Exhibition of 
1851 devote £6000 annually to science research scholarships, to 
enable students who have passed through a college curriculum 
and have given evidence of capacity for original research to 
continue the prosecution of science, with a view to its advance 
or to its apphcation to the industries of the country. Several 
scientific societies, as, for instance, the Geographical Socicty 
and the Mechanical Engineers, have promoted direct research, 
each in their own branch of science, out of their surplus 
income ; and every scientific society largely assists research by 
the publication, not only of its own proceedings, but often of 
the work going on abroad in the branch of science which it 
represents. 

The growing abundance of matter year by year increases the 
burden thus thrown on their finances, and the Treasury has re- 
cently granted to the Royal Society £1000 a year, to be spent in 
aid of the publication of scientific papers not necessarily limited 
to those of that Society. 

The Royal Society has long felt the importance to scientific 
research of a catalogue of all papers and publications relating to 
pure and applied science, arranged systematically both as to 
authors’ names and as to subject treated, and the Society has 
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been engaged for some time upon a catalogue of that nature. 
But the daily increasing magnitude of these publications. coupled 
with the necessity of issuing the catalogue with adequate prompti- 
tude, and at appropriate intervals, renders it a task which could 
only be performed under International co-operation. The 
officers of the Royal Society have therefore appealed to the 
Government to urge Foreign Governments to send delegates toa 
Conference to be held next July to discuss the desirability and 
the scope of such a catalogue, and the possibility of preparing it, 

The universities and colleges distributed over the country, be- 
sides their function of teaching, are large promoters of research, 
and their voluntary exertions are aided in some cases by con- 
tributions from Parliament in alleviation of their expenses. 

Certain executive departments of the Government carry on 
research for their own purposes, which in that respect may be 
classed as voluntary. The Admiralty maintains the Greenwich 
Observatory, the Hydrographical Department, and various ex- 
perimental services ; and the War Office maintains its numerous 
scientific departments. The Treasury maintains a valuable 
chemical laboratory for Inland Revenue, Customs. and agri- 
cultural purposes, The Science and Art Department maintains 
the Royal College of Science, for the education of teachers and 
students from elementary schools. It allows the scientific 
apparatus in the national museum to be used for research pur- 
poses by the professors. The Solar Physics Committee. which 
has carried on numerous researches in selar physics, was 
appointed by and is responsible to this Department. The 
Department also administers the Sir Joseph Whitworth engineer- 
ing research scholarships. Other scientific departments of the 
Government are aids to research, as, for instance. the Ordnance 
and the Geological Surveys, the Royal Mint, the Natural 
Iflistory Museum, New (sardens, and other lesser establishments 
in Scotland and Ireland; to which may be added, to some ex- 
tent, the Standards Department of the Board of Trade. as well 
as municipal museums, which are gradually spreading over the 
country. 

For direct assistance to voluntary etiort the Treasury con- 
tributes £4000 a year to the Royal Society for the promotion of 
research, which is administered under a board whose members 
represent all branches of science. The Treasury, moreover, 
contributes to marine biological observatories, and in recent 
years has defrayed the cost of various expeditions for biological 
and astronomical research, which in the case of the Challenger 
expedition involved very large sums of moncy. 

In addition to these direct aids to science. Parliament. under 
the I.ocal Taxation Act, handed over to the County Councils a 
sum, which amounted in the year 1893 to £615,000, ti be ex- 
pended on technical education, In many country districts, so far as 
the advancement of real scientific technical progress in the nation 


| is concerned, much of this money has been wasted for want of 


knowledge. And whilst it cannot be said that the (Giovernment 
or Parliament have been indifferent to the promotion of scientitic 
education and research, it is a source of regret that the (:overn- 
ment did not devote some small portion of this magnificent gift 
to affording an object-lesson to County Councils in the appli- 
cation of science to technical instruction, which would have 
suggested the principles which would most usefully guide them 
in the expenditure of this public money. 

Government assistance to science has been bascd mainly 
on the principle of helping voluntary effort. The Kew Obsery- 
atory was initiated as a scientific obsersatory by the British 
Association, It is now supported by the Gassiot Trust Fund, and 
managed by the Kew Observatory Committee of the Koyal 
Society. Observations on magnetism, on meteorology, and the 
record of sun-spots, as well as experiments upon new instru- 
ments for assisting meteorological, thermometrical, and photo- 
graphic purposes, are being carried on there. The Committee 
has also arranged for the verification of scientific measuring in- 
struments, the rating of chronometers, the testing of lenses and 
of other scientific apparatus, This institution carries on toa 
limited extent some small portion of the class of work done in 
Germany by that magnificent institution, the Keichsanstalt of 
Charlottenburg, but its development is fettered by want of funds. 
British students of science are compelled to resort to Gerlin and 
Paris when they require to compare their more delicate instru- 
ments and apparatus with recognised standards, There could 
scarcely he a more advantangeous addition to the assistance 
which Government now gives to science than for it ty allot a 
substantial annual sum to the extension of the Kew Observatory, 
in order to develop it on the model of the Reichsanstalt. It 


might advantageously retain its connection with the Royal 
ciety. under a Committee of Management representative of 
the sarious branches of science concerned. and of all parts of 
(ireat Britain. 

CONCLUSION. 


The various agencies for scientific education have produced 
rumerous students admirably qualified to pursue research ; and 
at the same time almost every field of industry presents openings 
for improvement through the development of scientific methods. 
bor instance, agricultural operations alone offer openings for re- 
search to the biologist. the chemist. the physicist, the geologist, 
the engineer. which have hitherto been largely overlooked. — If 
students do not easily find employment, it is chiefty attributable 
toa want of appreciation for science in the nation at large. 

This want of appreciation appears to arise from the fact that 
those who nearly half a century ago directed the movement of 
natiena) education were trained in early life in the universities, 
in which the value of scientific methods was not at that time 
fully recognised. Hence our elementary. and even our secondary 
and great public schools, neglected for a long time to encourage 
the spirit of investigation which develops originality. This defect 
is diminishing daily. 

There is, however, a more intangible cause which may have 
had influence on the want of appreciation of science by the nation. 
The Government, which largely profits by science, aids it with 
money. but it has done very little to develop the national ap- 
preciation for science by recognising that its leaders are worthy 
of honours conferred by the State. Science is not fashionable, 
and science students—upon whose efforts our progress asa nation 
»o largely depends—have not received the same measure of 
recognition which the State awards to services rendered by its 
own officials. hy politicians, and by the Army and by the Navy, 
whose success in future wars will largely depend on the effective 
applications of science. 

The Reports of the British Association afford a complete 
chronicle of the gradual growth of scientific knowledge since 
1S3t. They show that the Association has fulfilled the objects 
of its founders in promoting and disseminating a knowledge of 
science throughout the nation. 

The growing connection hetween the sciences places our annual 
meeting in the position of an arena where representatives of the 
different sciences have the opportunity of criticising new dis- 
euveries and testing the value of fresh proposals, and the 
Presidential and Sectional Addresses operate as an annual stock- 
taking of progress in the several branches of science represented 
in the Sections. very year the field of usefulness of the 
Association is widening. For, whether with the geologist we 
seek to write the history of the crust.af the earth, or with the 
liclogist to trace ont the evolution of its inhabitants, or whether 
with the astronomer, the chemist, and the physicist we endeavour 
tu unravel the constitution of the sun and the planets or the 
genesis of the nebula: and stars which make up the universe, 
on every side we find ourselyes surrounded by mysteries which 
awail solution. We are only at the beginning of work. 

T have, therefore, full confidence that the future records of the 
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deducible by logical reasoning from other laws. It is the former 
when it is only discovered as a fact to be a law. While, on the 
one hand, the end of scientific investigation is the discovery of 
laws, on the other, science will have reached its highest goal 
when it shall have reduced wltimate Jaws to one or two, the 
necessity of which lies outside the sphere of our cognition, 
These ultimate laws—in the domain of physical science at least 
—will be the dynamical laws of the relations of matter to 
number, space, and time. The ultimate data will be number, 
matter. space, and time themselves. When these relations shall 
be known, all physical phenomena will be a branch of pure 
mathematics, We shall have done away with the necessity of 
the conception of potential energy, even if it may still be con- 
venient to retain it; and—if it should be found that all pheno- 
mena are manifestations of motion of one single continuous 
medium—the idea of force will be banished also, and the study 
of dynamics replaced by the study of the equation of continuity, 

Belore, however, this can be attained, we must have the 
working drawings of the details of the mechanism we have to 
deal with. These details lie outside the scope of our hodily 
senses: We cannot sec, or feel, or hear them, and this, not be- 
cause they are unseeable, but because our senses are tou coarse: 
grained to transmit impressions of them ta our mind. The or- 
dinary methods of investigation here fai] us: we must proceed 
by a special method, and make a bridge of comnumication he- 
tween the mechanism and our senses by means of hypotheses. 
By our imagination, experience, intuition we form theories > we 
deduce the consequences of these theories on phenomena which 
come within the range of cur senses, and reject. or modify and 
try again. It is a slow and Jaharious process. The wreckage of 
rejected theories is appalling: but a knowledge of what actually 
goes on behind what we can see or fee) is surely if slowly being 
attained. It is the rejected theories which have been the neces- 
sary steps towards formulating others nearer the truth, It would 
he an extremely interesting study to consider the history of these 
discarded theories ; to show the part they have taken in the 
evvlution of traer conceptions, and to trace the persistence and 
modification of typical ideas from one stratum of theorics toa 
later. 1 propose, however, to ask your attention for a short 
time to one of these special theories—or rather to two related 
theories—on the constitution of matter and of the ether. They 
are known as the vortex atum theory of matter, and the vortex 
sponge theory of the ether. The former has heen before the 
scientific world for a quarter of a century, since is first sugges- 
tion by Lord Kelvin in 1867, the second for about half that time. 
In what I have to say | wish to take the position not of an advo- 
cate for or against, but simply as a prospector attempting to 
estimate what return is likely to be obtained hy laying down 
plant to develop an unknown district. This is, in fret, the state 
of these two theories at present. Extremely Tittle progress has 


; been made in their mathematical development, and until this has 


Lritish Association will chronicle a still greater progress than | 


that already achieved, and that the British nation will maintain 
ts leading position amongst the nations of the world, if it will 
energetically continue its veluntary efforts to promote research, 
upplemented by that additional help from the Government which 
«ght never to be withheld when a clear case uf scientifie utihty 
Les been established. 
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been done more completely we cannot test them as to their 
powers of adequately explaining physical phenomena. 

The theory of the rigid atom has been a very fruitful one, 
especially in explaining the properties of matter inthe gaseous 
state; but it gives no exphination of the apparent forces which 
hold atoms together, and in many other respects it requires sup- 
plementing. “The elastic solid ether explained much, but there 
are difficulties connected with it—especially in’ connection with 
reflection and refraction--whieh decide against it. “The mathe- 
matical rotational ether of MacCullagh is admirably adapted to 
meet these difficulties, but he could give no physical conception 
of its mechanism, Maxwell and Faraday proposed a special 
ether for electrical and magnetic actions, Maxwell's identifea- 
tion of the latter with the luminiferous ether, his deduction of the 
velocity of propagation of light and of indices of refraction in 
terms of known electrical and magnetic constants, will form one 
of the landmarks in the history of science. ‘This ether requires 
the same mathematical treatment as that of MacCullagh. Lord 
Kelvin’s pyrostatic model of an ether is also of the MacCullagh 
type. Lastly, we have Lord Kelvin’s labile ether, which again 
avoids the objections to the elasue solid ether. In MacCullagh's 
type of cther the energy of the medinm when disturbed depends 
only on the twists produced init, “This ether has recently been 
mathematically discussed by Dr, Larmor, who has shown that it 
is adequate Co explain all the various phenomena of light, elec- 
tricity, and magnetism, ‘Vo this} hope to return later, Mean- 
while, it may be borne in mind that the vertex sponge ether 
belongs to MacCulhigh’s type. 

Already before a formal theery of a fluid cther had been 
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attempted, Lord Kelvin (‘‘ Vortex Atoms,” Proc. Hoy. Soc., 
Edin, vi. 94; Phil, Mag. (4), 34) had proposed his theory of 
vortex atoms. The permanence of a vortex filament with its in- 
finite flexibility, its fundamental simplicity with its potential 
capacity for complexity, struck the scientific imagination as the 
thing which was wanted. Unfortunately the mathematical 
difficulties connected with the discussion of these motions, espe- 
cially the reactions of one on another, have retarded the full de- 
velopment of the theory. Two ohjections in chief have been 
taised against it, viz. the difficulty of accounting for the densities 
of various kinds of matter, and the fact that in a vortex ring the 
velocity of translation decreases as the energy increases. There 
are two ways of dealing with a difficulty occurring in a general 


theory—one is to give up the theory, the other is to try and see | 


if it can be modified to get over the difficulty. Such difficulties 
are to be welcomed as means of help in arriving at greater 
exactness in details. It is a mistake to submit too readily to 
crucial experiments. he very valid crucial objection of Stokes 
to MacCullagh’s ether is a case in point. It drew away atten- 
tion from a theory which, in the light of later developments, 
gives great hope of leading us to correct ideas. As Larmor has 
pointed out, this objection vanishes when we have intrinsic rota- 
tions in the ether itself. A special danger to guard against is 
the importation into one theory of ideas which have grown ont 
of one essentially different. This remark has reference to the 
apparent ditheulty of decrease of velocity with increased energy. 

Maxwell was, I believe, the first to point out the difficulty of 
explaining the masses of the elements on the vortex atom hypo- 
thesis. To me it has always appeared one of the greatest 
stumbling-blocks to the acceptance of the theory. We have 
always been accustomed to regard the ether as of extreme 
tenuity, as of a density extremely though not infinitely smaller 
than that of gross matter, and we carry in our minds that Lord 
Kelvin has given an inferior limit of about 107! There are 
two directions in which to seek a solution, The first is to cut 
the knot hy supposing that the atoms of gross matter are com- 
posed of filaments whose rotating cores are of much greater 
<lensity than the ether itself. The second is to remember that 
Lord Kelvin’s number was obtained on the supposition of elastic 
solid ether, and does not necessarily apply to the vortex sponge. 
Unfortunately, however, for the first explanation, the mathe- 
matical discussion! shows that a ring cannot be stable unless 
the density of the fluid outside the core is equal to, or greater 
than, that inside. This instability also cannot be cured by sup- 
posing an additional circulation added outside the core. Unless, 
therefore, some modification of the theory can he made te secure 
stability this idea of dense fluid cores must be given up. 

We seem, then, forced back to the conclusion that the 
density of the ether must be comparable with that of ordinary 
matter. The effective mass of any atom is not composed of that 
of its core alone, but also of that portion of the surrounding 
ether which is carried along with it as it moves through the 
medium, Thus a rigid sphere moving in a liquid behaves as if 
its mass were increased by half that of the displaced liqnid. In 
the case of a vortex filament the ratio of effective to actual mass 
may be much larger. In this explanation the density of the 
matter composing an atom is the same for all, whilst their masses 
depend on their volumes and configurations combined. Now 
the configuration alters with the energy, and this would make 
the mass depend to some extent at least on the temperature. 
Ilowever repugnant this may be to current ideas, we are not 
entitled to deny its possibility, although such an effect must be 
small or it would have been detected. Such a variation, if it 
exists, is not to be looked for by means of the ordinary gravi- 
tation balance, but hy the inertia or ballistic balance. The mass 
of the core itself remains, of course, constant, but the effective 
mass-—that which we can measure by the mechanical effects 
which the moving vortex produces—is a much more complicated 
matter, and requires much fuller consideration than has been 
given to it. 


The conditions of stability allow us to assume vacuous cores | 


or cores of less density than the rest of the medium. If we do 
this, then the density of the ether itself may be greater than that 
of gross matter. Until, however, we meet with phenomena 
whose explanation requires this assumption, it would seem pre- 
ferable to take the density everywhere the same. In this case 


An error in the expression on p. 768 of * Researches in the Theory of 
a ortes Rings," Paid Trans , pl. i. 1885, vitiates the conclusion there drawn. 
Uf this be corrected the result mentioned above follows. See also Tasset, 
~* Treatise on Efydrodynamics,” § 338, and dcr Jour, Math, 


NO. 1350, VOL. 52] 


NALORE 


vie 


the density of the ether must be rather less than the apparent 
density of the lightest of any of the elements, taking the apparent 
density to mean the effective mass of a vortex atom per its 
volume. This will probably be commensurable with the density 
of the matter in its most compressed state, and will lie between 
*5 and 1—comparable, that is to say, with the density of water. 
Larmor,! froma special form of hypothesis for a magnetic field 
in the rotationally elastic ether, is led to assigna density of the 
same order of magnitude. Tf the density be given it is easy to 
calculate the intrinsic energy per ¢.c. in the medium. The 
velocity of propagation of light in a vortex sponge ether, as 
deduced by Lord Kelvin,? is “47 times the mean square velocity 
of the intrinsic motion of the medium. This gives for the 
mean square velocity 6°3 x 10!’cem. per second. If we follow 
Lord Kelvin and use for comparison the energy of radiation per 
c.c. near the sun, or say 18 erg per c.c., the resulting density 
will be 10-7, The energy per c.c. in a magnetic field of 15,000 
¢.g.s. units is about 1 joule. If we take this for comparison we 
geta density of 10°, But the intrinsic energy of the fluid must 
be extremely great compared with the energy it has to transmit. 
If it were a million times greater the density would still only 
amount to 1075—comparable with the density of the residual 
gas in our highest vacna. To account for the density of gross 
matter on the supposition that it is built up out of the same 
material as the ether leads to a density between °5 and 1. This 
gives the enormous energy of 10! joules per c.c. In other 
words, the energy contained in one cubic centimetre of the ether 
is sufficient to raise _a kilometre cube of lead 1 metre high 
against its weight. Thus the difficulty in explaining the mass 
of ordinary matter seems to reduce itself to a difficulty in 
believing that the ether possesses such an enormous store of 
energy. It may be that there are special reasons against such a 
large density. Larmor refers to the large forcives which would 
be called into play by hydrodynamical motions. Perhaps an 
answer to this may be found in the remark that where all the 
matter is of the same density the motions are kinematically de- 
ducible from the configuration at the instant, and are indepen- 
dent of the density. It is only where other causes act, such, 
e.g., a8 indirectly depend on the mean pressure of the fluid or 
where vacuous spaces occur, that the actual value of the density 
may modify the measurable forcives. 

ver since Prof. J. J. Thomson proved that a vortex atom 
theory of matter is competent to serve as a basis of a kinetic 
thecry of gases, it has heen urged by various persons as a fatal 
objection that the translation velocity of the atoms falls off as 
the temperature rises. I must confess this objection has never 
appealed to me. Why should not the velocity fall off? The 
velocity of gaseous molecules has never been directly observed, 
nor has it been experimentally proved that it increases with rise 
of temperature. We have no right to import ideas based on the 
kinetic theory of hard discrete atoms into the totally distinct 
theory of mobile atoms in continuity with the medium surround- 
ing them. Doubtless the molecules of a gas effuse through a 
small orifice more quickly as the temperature rises, but it is 
natural to suppose that a vortex ring would do the same as its 
energy increases. To make the objection valid, it is necessary 
to show that a vortex ring passing through a small tube. com- 
parable with its own diameter, would pass through more slowly 
the gieater its energy. It is not, however, necessarily the case 
that in every vortex aggregate the velocity decreases as the 
energy increases. ‘The mathematical treatment of thin vortex 
filaments is comparatively easy, and little attention has been 
paid to other cases. Let ns attempt to trace the life history as 
to translation velocity and energy of a vortex ring. We start 
with the energy large; the ring now has a very large aperture, 
and has a very thin filament. As the energy decreases the aper- 
ture becomes smaller, the filament thicker. and the velocity of 
translation greater. We can trace quantitatively the whole of 
this part of its history until the thickness of the ring has in- 
creased to about four times the diameter of the aperture, or 
perhaps a little further. ‘Then the mathematical treatment em- 
ployed fails uy or becomes very laborious toapply. Till eighteen 
months ago, this was the only portion of its history we could 
trace. Then Prof. M. J. M. Hill (“On a Spherical Vortex,” 
Phil. Trans., 1894) published his beautiful discovery of the 
existence of a spherical vortex. This consists of a spherical 


PN Pynamical Theory of the Mlectric and taminiferous Mediam,” 
Phil. Trans.. 1894, .\. Pp. 779. 
On the Propagation of Laminar Motion through a Turbulently Moving 
Inviscid Liquid,” Ard. Way., October 1887. 
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mass of fluid in vortical motion and moving bodily through the 
swrrounding fluid, precisely as it it were a rigid sphere. This 
enables us to catch a momentary glimpse. as it were. of our 
vortex ring some little time after it has passed out of our ken. 
The aperture has gone on contracting, the ring thickening, and 
altering the shape of its cross section in a manner whose 
exact details have not yet been calculated. At last we just 
catch sight of it again as the aperture closes up. We 
find the sing has changed into a spherical ball, with 
still further diminished cnergy and increased velocity. 
then lose sight of it again, but it now lengthens 
and towards the end of its course approximates to the form 
of arod moving parallel to its length through the fluid with 
energy and velocity which again can be approximately deter- 
mined. In this part of its life the velocity of translation decreases 
with decrease of energy. 1 believe it will be found, when the 
theory is completely worked out, that the spherical atom is the 
stage where this reversal of property takes place. 

Even in the ring state, however, the change of velocity with 
energy is very small: much smaller, I think, than is generally 
recognised. When the energy is increased to twenty times 
that of the spherical vortex, the velocity is only diminished to 
twerthirds its previous value. If at ordinory tenyperatures, say 
20°C., the vortex was in the spherical shape, then at 3000° C. 
its veleeity of translation would only have been reduced to four- 
fifths its value at the lower temperature, whilst the aperture of 
the ring would have a radius about 1°4 times that of the sphere. 
At 2000° C, the velocity would not difier by much more than 
one-twenticth from its original value. In fact, near the spherical 
state the alteration in velocity of translation is very slow. It is 
therefore possible, that if the atoms of imatter be vortex 
aggregates, the state in which we can experimentally test our 
theory is just that in which the mathematical discussion fails us. 
Other modifications tend to diminish this change of velocity. I 
will refer here to three only. The firstis that of hollow vortices. 
We must not, however, postulate vacuous atoms without any 
rotational core at all: for in this case we should probably lose 
the essential property of permanence. The question has not 
been fully investigated, but there ean be little doubt that by 
diminishing the energy of a completely hollow vortex we can 
cause it to dixippear. We can certainly create one in a perfect 
uid. Secondly, J. J. Thomson has shown that if a molecule 
be composed of linked filaments, the energy increases as the 
components move further apart. In such a case an extra supply 
of energy goes to expanding the molecule, and less, if any, to 
increasing the aperture, Lastly, a modification of the atomic 
motion to which T shall refer later, and which seems called for 
to explain the magnetic rotation of the plane of polarisation of 
light, will also tend to lessen the change of size, and therefore 
change of velocity with change of energy, even if it does not 
reVeroe the property, 

If we pass on v consider how a vortex atom theory lends 
itself to the explanation of 7 hysical and chemical properties of 
matter independently of what may be called ether relations, we 
tind that we owe almost all our knowledge on this point to the 
werk ef Prof. J. J. Thamson (oN Treatise on the Motion of 
Vertex Kings, Maemillin, 1883), which obtained the .\damys’ 
Poze in tSs2. ‘This, however, is contined to the treatment of 
thin vortes rings, still leaving a wide field for future investiza- 

ms in cemnecGon with thick rings and with vortex aggregates 
which produce no cyelosis in the surrounding medium, — Mis 
work isan extremely suggestive one. Tle shows that such a 
wery ts capable not only of explaining the pascous laws of a 

ed perfect gas, but possibly alse the slight deviations there- 
(Mate as striking as his explanation of chenieal com- 
ewan explanation which fows quite naturally from the 
mn. N wortes flanent can be bokel on itself: (wo or more 
Dbohed tegether, Ihe helices drawn on wn anchor mng + 
everal can be arrayed together Whe pardlel rings 
thresding one anether. In the batter case, for such 
pitt) be permanent, the strengths of cach ring 
end further, not more than six ean thes be 
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large. Thomson considers every filament to be of the same 
strength, Then an atom consisting of two links will behave like 
a ring of twice the strength. one of three links, of three times 
the strength. and so on, On this theory chemical compounds 
are to be regarded as systems of rings. not linked into one 
another but close together. and all engaged in the operation of 
threading each other. The conditions fur permanence are: (1) 
the strength of each ring must be the same, (2) the number 
must be less than 6, Now apply this, TE and Cl have equal 
linkings, therefore equal strength. Consequently we can have 
molecules of ICI. or any combinations up to 6 atoms per 
molecule, although the simpler one is the most likely, O has 
twice the linking, therefore the strength double. Tlence one 
of Hand one of O cannat revolve in permanent connection. 
We require first to arrange two of IT together to form one 
system, This system has the same strength as QO, they can 
therefore revolve in permanent connection, and we get the water 
molecule. Or we may take two of the O atoms and one of the 
double 11 molecule, and they can forma triple system of three 
tings threading one another in permanent connection, and we 
get the molecule 11,0, This short example will be sufficient 
to indicate how the theory gives a complete account of valency. 

The energy of rings thus combined is less than when free ; 
conseqnently they are stable. and the act of combination sets 
free energy. Further, Vhemson points out that for two rings to 
combine their sizes must be about the same when they come into 
proximity : consequently combination can only occur between 
two limits of temperature corresponding to the energies within 
which the radii of both kinds of rings are near an equality. 

We can easily extend Thomson's reasoning to explain the 
combination of two elements by the presence of a third neutral 
substance, Call the two elements which are to combine .\ andl 
BK, and the neutral substance C. The radii of .\ and B are to 
he supposed too unequal to allow them to come close enough 
together to combine. If now at the given temperature the C 
atom has a radius intermediate to those of Vand B, it is more 
nearly equal to each than they are to one anvthers C picks up 
one of .\, and after a short time drops it; «A will leave C with 
its radius brought up (say) to ctoser equality with it. The same 
thing happens with the Bb atoms. and they leave C with their 
rali1 brought down to closer equality with it. The result is that 
Aand Bare brought into closer equality with one another, and 
if this is of sufficient amount, they can combine and do so, while 
C remains as before and apparently inert, 

Thomson's theory of chemical combination applies only to 
thin rings. Something analogous may hold alse for thick rings. 
but it is clearly inapplicable to vortex aggregates similar to that 
of THs. We are not confined, however, to this particwlar kind 
of association of vortex atoms in a molecule. For instance, T 
have recently found (not yet published) that one of Hills vortices 
can swallow up another and retain it inside in relative equilibrium, 
The matter requires fuller discussion, hut it seems to open up 
another mode of chemical combination, 

most important matter which has not yet been discussed at 
all is the relation between the mean cnergy of the vortex cores, 
and the energy of the medium itself when the atoms wre clase 
enongh to atfect each other's motions (as ina gas). The fun- 
damental ideas are quite different from those underlying the well- 
known kinetic theory of gases of hard atoms. Nevertheless, 
many of the results must be very similar, based as loth are on 
dynamical ideas, Whether it will avoid certain ditticulties of 
the latter, especially those connected with the ratio of the 
specifie heats, remains to be seen. “The first desideratum is the 
determination of the equilbricm of energy between vortices and 
medium, and before this is done it is useless to speculate further 
in this region. 

A vorlex atom theory of matter carries with it the necessity 
of atuid ether. Tf such a fluid is to taansmit traasversal radia 
lions, some hind of quasi-clasticity must be produced init, This 
can be alone hy supposing at to possess energetic rotational 
motions Whose mean veloety is zero, within a volume whose 
linear dimension is smal! compared with the wase-length of light, 
but whose velocity of mean square is considerable. That an 
ether thus constituted is capable of (ansmitting tuinsverse vibrac 
lions | showed before this Seetion at the Aberdeen meeting of 
the Association ({ On the Constitudon of the Laminiferous Lther 
omithe Vartes Atom Theory.” Brit. eben, A’eports, 1585. p. 930); 
hy considenmy a medium: composed of closely packed diserete 
sifall vertex rings. Lond Kelvin (On the Vortex: Theory of 
the Lununierous Ether,” Aris, tsa. Aeperts, 1857, p. 486, abo 
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Phil. May., October 1887, p. 342) at the Manchester meeting 
discussed the question much more thoroughly and satisfactorily, 
and deduced that the velocity of propagation was ,‘2/3 times 
the velocity of mean square of the turbulent motion. We can 
make little further progress until we know something of the 
arrangement of the small motions which confer the quasi- 
rigidity. This may be completely irregular and unsteady, or 
arranged in some definite order of steady motions, 1 am in- 
clined to the view that the latter is nearer the truth. In this 
case we should expect a regular structure of small cells in which 
the motions are all similar. By the word cell I do net mean a 
small vessel bounded by walls, but a portion of the fluid in 
which the motion is a camplete system in itself, Such a theory 
might be called a cell theory of the ether. The simplest type, 
perhaps, is to suppose the medium spaced into rectangular 
hoxes, in each of which the motion may he specified as follows: 
TIolding the hox with one set of faces horizontal the fluid streams 
up in the centre of the box, then turns round, flows down the 
sides and up the centre again. In fact, it behaves like a Hill's 
vortex squeezed from a spherical into a box form. Each box 
has thus rotational circulation complete in itself’ The six ad- 
joining compartments have their motion the same in kind, but 
im the reverse direction, and so on. In this way we get con- 
tinuous and energetic small motions throughout the medium, 
and the state isa stable one. If there is a shear, so that each 
cell becomes slightly rhomboidal, the rotational motions inside 
tend to’ prevent it, and thus propagate the disturbance, but the 
cells produce no effect on the general irrvtational motion of the 
fluid, at least when the irrotational velocities are small compared 
with those of the propagation of light. In this case the rate at 
which the cells adjust themselves to an equilibrium position is 
far quicker than the rate at which this equilibrium distribution 
és disturhed by the gross motions. The linear dimensions of the 
cells must be small compared with the wave-lengths of light. 
They must probably be small also compared with the atoms of 
gross matter, which are themselves small compared with the 
same standard. 

We may regard each cell as a dynamical system by itself, into 
which we pour or take away energy. This added energy will 
depend only on the shape into which the box is deformed. We 
may then, for our convenience in considering the gross motions 
of the medium as a whole, zc. our secondary medium, regard 
these as interlocked systems, neglect the direct consideration of 
the motions inside them, but regard the energy which they 
absorl as a potential function for the general motion, This 
potential function will contain terms of two kinds, one involving 
the shear of the cells, and this shear will be the save as the 
rotational deformation in the secondary medium. Th- second 
will depend on alterations in the ratios of the edges of the cells 
(including other changes of form involving no rotations). 
former will give rise to waves of transversal displacements. The 
second cannat be transmitted as waves, but may produce local 
efiects. If a continuous solid be placed in sucha medium, the cells 
will rearrange themselves so as to keep the continuity of their 
motions. The cells will become distorted (but without resultant 
shear), and a static stress will be set up. We have then to deal 
with the primary stuff itself, whose rotation gives a structure 
to the ether, and the structural ether itself. The former 
we may call the primary medium. Vhe ether which can 
transmit transversal disturbances, and which is built up out of 
the first, we may calf the secondary medium. Whether an atom 
of matter is tu he considered as a vortical mass of the primary 
or of the secondary medium isa matter to be left open in the 
present state of the theory. 

Atthe Bath meeting of this Association, I sketched out a 
theary of the electrical action of a fluid ether in which electrical 
lines of force were vortex filaments combined with an equivalent 
number of hollow vortices of the same vortical strength. (‘4 
Vortex Analogue of Static Electricity,” Arif. lssoc. Rep., 1888, 
P. 577.) :\n electric charge on a body depended on the number 
of ends of filaments abutting on it, the sign being determined 
by the direction of rotation of the filament looked at from the 
hody. This theory gave a complete account of electrostatic 
actions, both quantitatively and qualitatively, and a more specu- 
lative one as to currents and magnetism. 1 could only succeed 
in proving at that time that if the filaments were distributed 
according to the same laws as electric lines of foree, the distri- 
bution would he one of equilibriam. Larmor (*. Dynantical 
Theory of the Electricand Luminiferons Medium,” 2477, Tras. , 
4894, p. 748) has recently proved that this is also the necessary 


NO. 1350, Vol. 52] 


Nig MEST 


The | 


475 


distribution for any type of a rotationally clastic ether, and con- 
sequently also for this particular case, Currents along a wire 
were supposed to consist of the ends of filaments running along 
it, with disappearance of the hollow companions, the filaments 
producing at the same time a circulation round the wire. <A 
magnetic field was thus to be produced by a flow of the ether, 
but probably with the necessary accompaniment of rotational 
elements in it. 

This latter, however, was clearly wrong, because each kind of 
filament would produce a circulation in opposite directions. The 
correct deduction would have been to lay stress on the fact that 
the field is due to the motion through the stationary ether of the 
vortex filaments, the field being perpendicular to the filament 
and to its direction of motion. This motion would doubtless 
produce stresses in the cell-ether due to deformations of the cells, 
and he the proximate cause of the mechanical forces in the field. 
In any case, it is not dithcult to show that a magnetic field can- 
not be due to an irrotational flow of. the ether alone.' Such 
electrostatic and magnetic fields produce states of motion in the 
medium, but ne bodily flow in it ; consequently we ought not 
to expect an effect to be produced on the velocity of transmis- 
sion of light through it. 

The fundamental postulate underlying this explanation of 
electric action is that when two different kinds of matter are 
brought into contact a distribution of vortex filaments in the 
neighbourhood takes place, so that a larger number stretch from 
one to the other than in the opposite direction—the distinction 
between positive and negative ends being that already indicated. 
To see how such a distribution may he caused, let us consider 
each vortex atom to be composed of a vortical mass of our 
secondary medium or cell-structure ether. The atom is much 
larger than « cell, and contains practically an infinite number of 
them. It is a dynamical system of these cells with equilibrium 
of energy throughout its volume. The second atom is a dy- 
namical system with a different equilibrium of energy. Where 
they come into contact there will be a certain surface rearrange- 
ment, which will show itself as a surface distribution of energy 
in a similar manner to that which exists between a molar collec- 
tion of one kind of molecules in contact with one of another, 
and which shows itself in the phenomenon which we call surface 
tension. In the present case the effect may take place at the 
interface of two atomic systems in actual contact, or be a differ- 
ence effect between the two interfaces of the ether and each 
atom when the latter are sutfciently close. The surface effect 
we are now considering shows itself as contact electricity. 

Such a distribution of small vortex filaments, stretching from 
one ‘atom to another, will tend to hold them together. We 
therefore get an additional cause for aggregation of atoms. This 
does not exclude the others already referred to. They may all 
act concurrently, some producing one effect, some another —one 
combining, perhaps, unknown primitive atoms into elements, 
one elements into chemical compounds, and another producing 
the cohesion of matter into masses. 

On this theory the difference between a conductor and a 
dielectric is that in a dielectric the ends of the filaments cannot 
pass from atom to atom, possibly because the latter never come 
into actual contact. Ina conductor, however, we are to suppose 
that the atomic elements can do so, When a current is flowing, 
a filament and its equivalent hollow stretch between two 
neighbouring atoms. they are pulled into contact, or their 
motions bring them into contact, the hollow disappears, and the 
rotational lament joins its two ends and sails away as a small 
neutral vortex ring into the surrounding medium, or returns to 
its function as an ether cell. The atoms being free are now 
pulled back to perform a similar operation for other filaments. 
The result is that the atoms are set into violent vibrations, 
causing the heating of the conductor. When, however, the 
metal is at abselute zero of temperature, there is no motion, the 
atoms are already in contact, and there is no resistance, as the 
observation of Dewar and Fleming tends to show. Further, as 
the resistance depends on the communieation af motien from 
molecule to molecule, we should expect the electrical conduc- 

¥ ‘fo prove this, consider a straight conductor moving parallel to itself 
and perpendicular to a uniform magnetic field. There exists a permanent 
potential difference between its ends, If, however, the fleld consists of a flow 
of ether, the effect ts the same as if the conductor is at rest, and the direc- 
tion of the m:aznetiec field shifted through an angle. But this is the case af 
aconductor at restina field, and there is therefore no potential difference 
between the ends. Heme a magnetic feld must consist of some stricuie 
across which the condueter cuts A field may possibly demand a flow of 
the ether, but, if so. ib must carry ia it some structure definitely orie ited 
at each point to the direetion of flow, 
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tivity of a substance tu march with its thermal conductivity. 
-Again, en this theory the resistance clearly increases with 
increase of distance between atomse/.c, with increase ot 
temperature. (In the contrary, in electrolytic conduction the 
same junction of flament ends is brought about, net by oscilla- 
tions of molecule to molecule. but by disruption of the molecule 
and passage of atom to atom In this case conduction is easier the 
more easily a molecule is split up, and thus resistance decreases 
with increase of temperature. To explain the laws of electro- 
lysis it is only necessary to assume that the strengths of all 
filaments are the same. —-\ similar hypothesis, as we have seen, 
lies at the basis of J, J. Thomson’s explanation of chemical com- 
bination, although itis not necessarily the case that we are dealing 
with the sane kind of filaments. It is evident that the theory 
easily lends itself to his views as to the mechanism of the electrte 
discharge through gases, The modus operant? of the production 
of the mechanical fercive on a conductor carrying a current in a 
magneuc ticld and af electrodynamic induction is not clear. 
Probably the fall explanation js to be found in the stresses pro- 
duced in the ether owing to the deformation of the cells by the 

assave of the filaments through them. The fluid moves accord- 
ing to the equation of continuity without slip, and subject to the 
surface conditions at the conducters, This motion, however, 
distorts the cel's. and stresses are called into play. Any theory 
which can explain the mechanical forcives and also Ohim’s law, 
must, on the principles of the conservation of energy, alse explain 
the induction of currents. 

The magnetic rotation of the plane of polarisation of light 
dues not depend on the structure of the ether, or on the magnetic 
field itself, but is 2 result of the atomic configuration of the 
matter in the field modified by the magnetism. It is generally 
recognised as caused by something in the field rotating round 
the direction of the magnetic lines of force. Now the vortex 
atom, as usually pictured, is ay eae exhibiting this property. 
It is, however, an interesting fact, and one which | hepe to 
demonstrate to this Section during the meeting, that a vortex 
rirg can have two simultaneous and independent cyclic motions 
—one the ordinary one, and another which is capable of pro- 
ducing just the action on light which shows itself as a rotation of 
the plane of polarisation. The motion is rather a complicated 
one to describe without a diagram, but an idea of its nature may 
be obtained hy considering the case of a straight cylindrical 
vortex, The ordinary straight vortex consists, as every one 
knows, of a cylinder of fluid revolving like a solid, and  sur- 
rounded by a fluid in irrotational motion, In the core the 
velocity increases from zero at the axis to a maximum at its sur- 
face. ‘Vhence it continuously decreases in the outer fluid as the 
clistance imereases. Everywhere the motion is in a_ plane 
perpendicular to the avis. Let us now consider a quite different 
kind of vortical motion, Suppose the flnid is flowing along the 
core like a viscous fund through a pipe + the velocity is zero at the 
surface and a maximum at the anis. Everywhere it is parallel to 
the axis, the vortex lines are circles in planes perpendicular to 
the axis, and concentric with it. Since the velocity at the surface 
of the cere ws zero. the surrounding fluid iy also at rest. Now 
superpose this motion on the previous one, and at will be found 
to be steady. Tf a short length of this vortex be supposed cut 
off, bent into the shape of a circle and the ends joined, we shill 
have very a rough idea of the compound vertes ring of which T 
speak. Tsay a very rough idea, beeanse the actual state of motion 
ina ning vortex or a HPs vortex is not quite so simple as the 
analogy naght lead one to think, 

Now a compound vortex atom of this kind is just what we 
want te produte rotation of the plane of polarisation of light. 
The hight passing through such a vertex has the direction of 
sibratron twisted in the wave front. In ordinary matter ny such 


rotation i prodied, byeatse the various atumsare indifferently 
direew las) they neutralise each other's etfeets, Let, however, 
Amar te fel Lhe preduced, and they will range themselves 

vet er te Avene, the primary! crrenkittons through the 
apertere coll putin the direction of the field. Consequently 
the a reheat the secondary spin will be in’ planes 
perp bert, are wall rotate the pline of polarisation of 
any In ese’ front pawees them, The rotation is: pro: 
fuer] ths Gh! which os transmitted ¢Avemgh the vortex, 
The reverts ery Weare altant etteet. In fiet at is clear 
that an the af pe teetion the optical media belong to the type 
inwh heer pores travemit the light, and not to the type m 

Vo Vier ’ toe ae eailly understood yo sere dary te 
Tee capers vey ve 
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which refraction is produced by opaque bodies embedded in the 
ether. The atoms are only opaqne if they contain vacuous 
cores, The question of the grip of the particles on the ether 
does not enter, but difference of quality — showing itself in 
refraction and dispersion—is due to difference in average 
rotational quasi-elasticity produced hy the atomic circulations, 
and possibly absorption is due to precessional and nutational 
motion set up by the secondary spins. These, however, are 
perhaps rather vague speculations. 

Instead of attempting to invent ethers, to deduce their pro- 
perties from their specifications, and then seeing whether they 
fit in with experience, we may begin half-way. We may assume 
different forms for the function giving the energy of the medium 
when disturbed, apply general dynamical methods, and dis- 
Unguish between those which are capable of explaining the 
phenomena we are investigating and those which are not. 
Invention is then called upon to devise a medinm for which the 
desired energy-function is appropriate. This was the method 
applied by MacCullagh to the luminiferous ether. Te obtained 
an algcbraical form of the energy function which completely 
satisied the conditions for a luminiferous ether ; its essential pro- 
perty being that the energy depended only on the rotational dis- 
placements of ils small parts. Ile was unable. however, to 
picture a stable material medium which would possess this 
property. We recognise now that such a medium is possible if 
the rotational rigidity is produced by intrinsic motions in the 
smal] parts of the medium of a gyrostatic nature. In a most 
masterly manner Larmor (** .\ Dynamical Theory of the Electne 
and Luminiferous Medium,” 7407. Zrans., 1894) has recently 
investigated by general dynamical methods the possibility of 
explaining electric and magnetic phenomena by means of the 
same energy function. Electric lines of force are rotational 
hlaments in the ether,! similar in fact to those TI suggested at 
Bath, while a magnetic field consists of a Now of the ether. 
Yhe same difficulty in accounting for electro-dynamic induction 
arises, but the general form of the equations for the electro- 
dynamic and magnetic helds are the same as these generally 
received, 

Towards the end of this paper he is led to postulate a theory 
of electrons whose convection through the ether constitutes an 
electric current. Two rotating reund each other are supposed to 
produce the same effect as a voriex ring. The mass of ordinary 
matter is attributed to the electric inertia of these clectrons. The 
electron itself isa centre or nucleus of rotational strain. Tf 7 
express a doubt as to the possibility of the existence of these 
nuclei as specified, 1 do so with great ditidence.? Whether they 
can or cannot exist. however, the general results of the investi 
gation are not affected, 

Since this paper was published Larmor has read a second one 
on the same subject before the Royal Society, developing further 
his theory of the electron. The publication of this will be 
awaited with interest. It is impossible in an address such as 
this to go servatém into the numerous points which he takes up 
and illuminates. ligeause the mathematical treaunent of the 
yeneral question does not lend itself easily to oral exposition even 
to anaudience composed of professed mathematicians. There is 
no doubt but that this paper has put the theery of a rotationally 
elasic ether and with it that of a flutd vortex ether—on a 
sounder hasis, and will lead to its discussion and elucidation by 
a wider circle of investigators. 

Ome further class at physical phenomena yet remains, viz~ 
these of gravitation, The ether must be capable of transmitting 
gravitational forees as well as electric and optical effects. Doe 
the rotational ether give any promise af doing this? No sats 
factory explanation of gravilidian on any theory has yet been 
attered, — Verhaps the least unsatisfactory is that depending on 
the vertex atom theory of matter (¢ On the Problem of Two 
Vulkating Spheres ina Bhid,” “de, Camd, Phit, Soc, ie ps 
283), which attnbutes it to puisations of hollow vortex atoms. 
Rut this necessitates that they should all pulsate with the same 
period and inthe sume phase. It is very ditheult to conceive how 
this can happen, unless, as Larmer suggests, all matter is bualt 


Tithe nec sity thatthe Glam shall he in pairs does net seem to he 
reageed Thos is, however, essential Moreover, if the complementary 
cintiativee ofthe blaments berween Quy) a tate candenser he placed ouier 
where thang tre s@ine cygen, the fiiapents berween the plates oust robe 
aoa whole? thats, an electri teld would always be combined widi & 
mamnede one, h ‘ 
2p would appear that the same results weald flow if twee particles 
epprenttey elec catedl ac. jammed by two co auplementery filaments; as already 
dee ribele wer tor tater und eaeb other 
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up of constant elements like his electrons, whose periods are 
necessarily all alike. It is possihle that the vortex cell theory of 
the ether, of which T have already spoken, may suffice to ex- 
plain gravitation also. The cells, besides their rotational 
rigidity, have, in addition, as we saw, a peculiar elasticity of 
form. To get an idea of how this theory may account for 
weight, let us suppose the simplest case where all the cells are 
exactly alike, and the medium is in cquilibrium. Now suppose 
one of the cells begins to grow. It forces the medium away on 
all sides; the cells will be distorted in some defhnite way, and a 
strain setup. Further, this strain will be transmitted from the 
centre, so that the total amount across any concentric sphere will 
be the same. Stresses will therefore be set up in the whole 
medium, If a second cell begins to grow at another place it 
will produce also a state of strain, the total strain depending on 
the presence of both. The stresses called into play in the medium 
will produce a stress between the bodies, but it is questionable 
whether it would be inversely as the square of the distance. 
Whether it would be an attraction or repulsion can only be 
determined by mathematical investigation. The problem is 
quite determinate, though probably a very difficult one, and 
would be of mathematical interest quite apart from its physical 
importance. Since apparently the phenomena of gravitation 
have no direct interaction with those of light and electricity, 
whilst the mind rejects the possibility of two differont media 
occupying the same space, we seem driven to Jook for it in an 
independent structure of the same medium. Such a structure is 
already to our hands, with its effects waiting to be determined. 
ht may well be that it may prove to be the cause we are seeking. 

The rapid survey JT have attempted to make is no doubt a 
medley of suppositions and inferences combined with some sound 
deductions. This is the necessary consequence of a prospecting 
survey in a region whose surface has been mercly scratched by 
pioneers. My object has been to show that this theory of an 
ether, based on a primitive perfect fluid, is one which shows very 
promising signs of being able to explain the various physical 
phenomena of our material universe. Probably, nay certainly, 
the explinations suggested are not all the true ones. Some will 
have to be given up, others modified with further knowledge. 
We cannot proceed to particularise in our secondary hypotheses 
until we know more about the properties of such media as we 
have been considering. Every special problem solved in vortex 
motion puts ws in a position to form clearer ideas of what can ana 
what cannot happen. The whole question of vortex aggregates 
and their interactions is practically untouched, and a rich field 
is open for mathematical investigation in this portion only of 
the subject. In all cases, whether a fluid ether is an actual fact 
or not, the results obtained will be of special interest as types of 
Huid motion. It is at present a subject in which the mathe- 
maticians must lead the attack. I shall have attained my object 
in choosing this subject for my address, if by it 1 can induce 
some of our younger mathematicians to take it up and work out 
its details. 
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THE Srare or Chemical SctENCE IN 1851. 


IN order to estimate the progress of chemical science since the 
year 1851, when the British Association last met in this town, it 
will be of interest for us to endeavour to place ourselves in the 
position of those who took part in the proceedings of Section B 
on that occasion, Verhaps the best way of performing this retro- 
grade feat will be to confront the fundamental doctrines of 
modern chemistry with the state of chemical theory at that 
period, because at any point in the history of a science the 
theoretical conceptions in vogue —whether these conceptions 
hase survived to the present time or not—may be taken as the 
abstract summation of the facts, “ec. of the real and tangible 
knowledge existing at the period chosen as the standard of 
reference, 

Without going loo far back in time T may remind you that in 
ISit the atomic theory of the chemists was grafled on to the 
kindred science of physics through the enunciation of the law 
associated with the name of Avogadro di CQuaregna, The 
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rationalising of this law had been accomplished in 1845, but the 
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kinetic theory of gases, which had been foreshadowed by D. 
3ernoulli in 1738, and in later times hy Ilerapath, Joule, and 
Kronig, lay buried in the archives of the Royal Society until 
recently unearthed by Lord Kayleigh and given to the world in 
i892 under the authorship of Waterston, the legitimate dis- 
coverer, The later developments of this theory did not take 
place till after the last [pswich meeting, viz. in 1557 62, by 
Clausius, and by Clerk Maxwell in 1860-67. Thus the kinetic 
theory of gases of the physicists had not in 1851 acquired the full 
significance fur chemists which it now possesses : the hypothesis 
of Avogadro was available, analogous conceptions had been 
advanced by Davy in 1812, and by Ampere in 1814; but no 
substantial chemical reasons for its adoption were adduced until 
the year 1846, when Laurent published his work on the law of 
even numbers of atoms and the nature of the elements in the free 
state (fa. Chim. Phys. [3], 18, 2660). 

The so-called +‘ New Chemistry” with which students of the 
present time are familiar was, in fact, being evolved about the 
period when the British Association last assembled at Ipswich ; 
but it was not till some years later, and then chiefly through the 
writings of Laurent and Gerhardt, that the modern views be- 
came accepted. It is of interest to note in passing that the 
nomenclature of organic compounds formed the subject of a 
report by Dr. Daubeny at that meeting in which he says :—‘*‘ It 
has struck me aS a matter of surprise that none of the British 
(reatises on chemistry with which I am acquainted should con- 
tain any rules to guide us, either in affixing names to substances 
newly discovered or in divining the nature and relations of bodies 
from the appellations attached to them. Nor do | find this 
deficiency supplied in a manner which to me appears satisfactory 
when I turn to the writings of continental chemists.” In a sub- 
sequent portion of the report Dr. Vaubeny adds :—** No name 
ought, for the sake of convenience, to exceed in length six or 
seven syllables.” I am afraid the requirements of modern 
organic chemistry have not enabled us to comply with this 
condition. 

Among other physical discoveries which have exerted an im- 
portant influence on chemical theory the law of Dulong and 


| Petit, indicating the relationship between specific heat and 


alomic weight, had been announced in 1819, had been subse- 
quently extended to compounds by Neumann, and still later had 
been placed upon a sure basis by the classical researches of Keg- 
nault in 1839. But here, again, it was not till alter 1851 that 
Cannizzaro (1858) gave this law the importance which it now 
possesses in connection with the determination of atomic 
weights. Thermo-chemistry as a distinct branch of our science 
may also be considered to have arisen since 1851, although the 
foundations were laid before this period by the work of Vavre 
and Silbermann, Andrews, Graham, and especially Hess, whose 
important generalisation was announced in 1540, and whose 
claim to just recognition in the history of physical chemistry has 
heen ably advocated in recent times by Ostwald. But the 
elaboration of therma-chemical facts and views in the light of 
the dynamical theury of heat was first commenced in 1853 by 
Julius Thomsen, and has since been carried on concurrently with 
the work of Berthelot in the same field which the latter investi- 
gator entered in 1805. Electro-chemistry in 185¢ was in an 
equally rudimentary condition Davy had published his electro- 
chemical theory in 1807, and in 1812 Berzelins had put forward 
those views on clectric affinity which beeame the basis of his 
dualistic system of formulation, In 1833 Faraday announced 
his famous law of electro-chemical equivalence, which gave a fatal 
blow to the ecunception of Berzelius, and which later (1539 40) 
was made use of by Daniell in order to show the untenability of 
the dualistic system. By 1851 the views of Berzelius had been 
abandoned, and, so far as chemical theory is concerned, the 
whole subject may he considered to have been in abeyance at 
that time. It is of interest to note, however, that in that year 
Wilhamson advanced on quite distinct grounds his now well- 
knewn theory of atomic interchange between molecules, which 
theory in a more extended form was developed independently 
from the physical side and applied toa cleetrolytes by Clausius in 
1857. The modern theory of electrolysis associated with the 
names of Arrhenius, vant Holl, and Ostwald is of comparatively 
recent growth. It appears that Hittorf in 1878 was the first ta 
point out the relationship between electrolytic conductivity and 
chemical activity, this same author as far back as 1856 hiftving 
combated the prevailing view that the electric ewrent during 
electrolysis does the work of overcoming the aflinities of the ions, 
Arrhenius formulated his theory of electrolytic dissociation in 
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ISS7, Planck having almost simultaneously arrived at similar 
views on cther grounds, 

Closely connected with electrolysis is the question of the con- 
stitution of solutions, and here again a convergence of work 
from several distinct fields has led to the creation of a new 
branch «f physical chemistry which may be considered a modern 
growth. The relationship between the strength of a solution 
and its freezing point had been discovered hy Blagden towards 
the end of the last century, but in 1851 chemists had no notion 
that this observation would have any influence on the future de- 
velopment of their science. Another decade elapsed before the 
Jaw was rediscovered hy Riidortf (1861), and ten years later was 
further elaborated by de Coppet. Raoult published his first work 
on the freezing point of solutions in 1882, and two years later the 
relationship between osmotic pressure and the lowering of freez- 
ing prunt was established by IT, de Vries, who first approached 
the subject as a physiologist. through observations on the cell 
contents of living plants. As the work done in connection with 
osmotic pressure has had such an important influence on the 
‘+ dissociation ” theory of solutions, it will be of interest to note 
that at the last Ipswich meeting Thomas tsraham made a com- 
munication on liquid diffusion, in which he ** gave a view of 
some of the unpublished results, to ascertain whether solutions 
of saline bodies had a power of diffusion among liquids, espe- 
cially water.” In 1877 Ifetfer, who, like de Vries, entered the 
field from the botanical-physiological side, succeeded in eflecting 
the measurement of osmatic pressure. Ten years later van ‘t 
Vofi formulated the modern dissociation theery of selution by 
ay plying to dissolved substances the laws of Boyle, Gay-Lussac, 
and Avogadre, the las of osmotic pressure, and Raonlt’s law 
connecting the depression of freezing point with molecular 
weight, thus laying the foundation of a doctrine which, whether 
destined ts survive in its present form or not, has certainly 
exerted a great influence on contemporary chemical thought. 

Consider, further, the state of knowledge in 1851 concerning 
swh leadit principles as dissociation or thermolysis, mass 
action, and chemical equilibrium. Abnormal vapour densities 
had been observed by Avogadro in 1811, and by Ampere in 
tty. Grove had dissociated water vapour by heat in 1847, but 
the firs’ great advance was made ten years later by Sainte-Claire 
Deville, from whose werk has emanated our exisung know ledge 
of this sibiect. 1 may add that the application of this principle 
to explain the cases of abnormal vapour density was made in 1855 
by Kepp, Rekule, and Cannizzaro almost simultaneously: but, 
strangely enough, this explanation was nat accepted by Deville 
himself. The subsequent stages are subjects of modern history. 
The @irrent views on mass action were foreshadowed, as is well 
known, hy Berthollet in his “ Statique Chimique,” published in 
1503, Int nu great advance had been made when the British 
ANsSeaation last met here. The subject first began to assume a 
quantitative aspert throweh the researches of Bunsen and Debus 
in 1853, nd was much advanced by Gladstone in 1865 and by 
Hos cert and Vsson a year Jater. Gidberg and Waage pub- 
hshed their classical work on this subject in 1867. 

Lawally staking will appear the advances made since 151 if 
we uosider that the whole subject of spectrum analysis, which 
Vnings ur scierice inte relationship with astronomy, has been 
called ine existener since that date. Vhe celebrated wark of 

aecen awed Kirchhoff was not published vill i850, Neither can 
] retrain from reminding: you that the coal-tar cola industry, 
wehowhth | have been tia sinvall extent connected, was started 
inte Setviy by Perkin’s discovery af mauve in 1835p 5 the 
na ton et thisindnstry on the develapient of organic chemistry 


new fe. well known to require further mention, In that 
rete Mes which brings chetnistry inte relationship with 
Wooley he progress has been so great tWatat is net going beyond 
1 i te that new setence has been created, Pasteur 
\ melts on fermentation in 1857. and aut ot that work 
! Cwwrcnce of lectern logy, with ats multfancus and 
Sar, ope quence. Ns this chapter of chemical histary 
fir ead abe of the evening discourses at the prevent 
we wocewery te dwell turther pen it naw. One 
«her poy be chramede | among the great develoye 
we eorSsr. Drefer te the pernadic law connect: 
Lad (othe chemieal clements with their 
ae netics.  Wtompts to establish numer 
veal ¢ ar the hoof Molated groups of clemertts had 
Vos sp rie tSi7, My Carnelian S26, and agam 
] I reer We Sg). | todd oystem oof prowpargs wots 
tethers Wye by Peete i851. 0 Dam informed hy Dr. 
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Gladstone that at the last Ipswich mecting Dumas’ speculations 
in this direction excited much interest. All the later steps of 
importance have, however, been made since that time, viz. by 
de Chancourtois in 1862. the ‘* law of octaves” by Newlands in 
1864. the periodic law by Mendeléeff, and almost contempora- 
neously by Lothar Meyer in 1869. 

thave been tempted into giving this necessarily fragmentary 
and possibly tedious historical sketch because it is approaching 
half a century since the British Association visited this town, 
and the opportunity seemed favourable for going through that 
process which in commercial affairs is called ** taking stock.” 
The result speaks for itself. Our students of the present time 
who are nourished intellectually by these doctrines should he 
made to realise how rapid has been their development. The 
pioncers of our science, on whose shoulders we stand—and many 
of whom are happily still among us—will derive satisfaction from 
the retrospect, and will admit that their labours have borne 
goodly fruit. It is not. however, simply for the purpose o: 
recording this enormous progress that 1 have ventured to assume 
the office of stock-taker. The year 1851 may be regarded as 
occurring towards the close ef one epoch and the dawn of a new 
era in chemical history. Consider broadly the state of organic 
chemistry at that time. There is nu occasion for going into 
detail, even if time admitted, because our literature has recently 
been enriched by the concise and excellent histerical works of 
Schorlemmer and uf Ernst von Meyer. Tt will sutfice to men- 
tien that the work and writings of Licbig, Berzelius, Wohler, 
Dumas, Gay-Lussac. Bunsen, and others had given us the lead- 
ing ideas of isomerism, substitution, compound radicles, and types. 
Wart and Hofmann had just discovered the organic ammonias 
Wilhamson that same year made known bis celebrated work on 
the ethers ; and Gerhardt discovered the acid anhydrides a year 
later. Vhe newer theory of type was undergoing development 
by Gerhardt and his followers; the mature results were pub- 
lished in the fourth volume of the ** Traité de Chimie” in 1856. 
In this country the theory was much advanced by the writings of 
Odling and Williamson. 


SUBSEQUENT DEVELOPMENT OF CIIEMUISTRY ALONG 
Fwo Links. 

The new era which was dawning upon us in 185t was that of 
structnal or constitutional chemistry, based on the doctrine of 
the valency of the atoms. It is well known that this conception 
was broached by Frankland in 1852, as the result of his investi: 
gations on the organo-metallic compounds. But it was not uit 
1858 that Kekul¢e, whe had previously done much to tlevelopt 
the theory of types, and Couper, almost simultancously, recog= 
nised the quadrivalent character of carbon, ‘To attempt to give” 
anything approaching an adequate notion of the subsequent 
intlucnee m this idea on the progress of organic chemistry would 
be tantamount to reviewing Uhe present condition of that subject. 
1 imagine that no conception more prolific of results has ever 
heen introduced inte any department of science. Tf we ghince 
hack along the stream it will be seen that shortly atter the | 
meeting here the course of dis¢overy began to concentrate it 
into two channels. In one we now find the results of the com 
Nuent labours of those whe have regarded our science from 1 
physeal side. In the other channel is fowing the tide of dis= 
covery arising from the valency doctrine and its extension to th 
structure of chemical molecules, ‘Vhe two chiunnels are 
present fairly parallel and net tar apart: an occasional explore 
endeavours now and again to make a cross-cut so ay to put tl 
Streams into communication. ‘The currents in both are running 
very rapidly, and the worker who has embarked on one or the 
other finds himself lurried along at such a pace that dhere 1s 
hardly breathing lime to step ashore and see what his neighbour 
are doing. Wt speaks well for the fertility of the coneeption 
valency that the current in this channel is flowing with unabat 
vigour, although its eatchinent area te purstie the metaphor 
hy ne means so extensive as Cat of the neighbouring stream, 

The modem tendency to specialisation, which is a necessity 
arising from the large number of workers and the rapid muldnlt 
cation of results, is apparently in the two directions indicated. 
We have one chiss of workers dealing with the physics of matter 
merelation to general chemical properties, and another class al 
Investigators concerming themselves with the special properties ab 
individual componnds and classes of compounds with atomic 
idiesynerasics, The warkers of one class are dillcrentiating 
while their colleagues are integrating. Tt would be nothing Tess 
than Unscientific to insadite a comparison between the relaave 
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merits of the two methods; both are necessary for the develop- 
ment of ourscience. All methods of attacking the unknown are 
equally welcomed. In some cases physical methods are avyail- 
able, in other cases purely chemical methods have alone been 
found of use. There is no antagonism, but co-operation. [Tf the 
results of the two methods are sometimes at vartance it is simply 
because we have not known how to interpret them. The physical 
chemist has adopted the results of the application of chem- 
ical methods of determining ‘‘constitution,” and is endeavouring 
to furnish us with new weapons for attacking this samme problem. 
The chemist who is seeking to unravel the architecture of mole- 
cules is dependent at the outset upon physical methods of deter- 
mining the relative weights of his molecules. The worker who 
is bringing about new atomic groupings is furnishing material for 
the further development of generalisations from which new 
methods applicable to the problem of chemical structure may 
again be evolved. The physical chemist sometimes from the 
broadness of his view is apt to overlook or to minimise the im- 
portance of chemical individuality. On the other hand the 
ehemist who is studying the numberless potentialities of combina- 
tion resident in the atoms, and who has grasped to the full 
extent their marvellous individualities, is equally liable to forget 
that there are connecting relationships as well as specific 
differences in the properties of elements and compounds. These 
are but the mental traits—the unconscious bias engendered by 
the necessary specialisation of work to which I have referred, 
and which is observable in every department of scient’fc labour. 


THe PRESENT STATE OF STRUCTURAL CHEMISTRY. 

The success attending the application of the doctrine of valency 
to the compounds of carbon has helped its extension to all com- 
pounds formed by other elements, and the student of the present 
day is taught to use structural formule as the .4 BC of his 
science. Jt is, I think, generally recognised among chemists 
that this doctrine in its present state is empirical, but it does not 
appear to me that this point ts sufficiently insisted upon in 
chemical teaching. J] do not mean to assert that for the last 
thirty years chemists have been pursuing a phantom ; neither do 
[think that we should be justified in applying to this doctrine 
the words applied to its forerunner, the ‘‘types" of Gerhardt, 
by Lothar Meyer, who says that these ‘Shave rendered great 
service in the development of the science, but they can only be 
regarded as a part of the scaffolding which was removed when 
the erection of the system of organic chemistry had made suffi- 
cient progress to be able to dispense with it~ (‘* Modern Theories 
of Chemistry,” p. 194.) It appears to me, on the contrary, that 
there is a physical reality underlying the conception of valency, 
if for no other reason hecanse of the conformahility of this 
property of the atoms to the periodic law. But the doctrine as it 
stands is empirical in so far that it is only representative and not 
explanatory. Frankland and Kekule have given us a great truth, 
hut its very success is now making it more and more obvious that it 
isa truth which is pressing for further development from the pliys- 
ical side. If weare asked why CO exists, and why Cll,and CCI, 
do not, together with innumerable similar questions which the 
inquisitive mind will raise, we get no light from this doctrine, If 
any over-sanguine disciple goes so far as to assert that all the 
possible compounds of the elements indicated by their valency 
are capable of existence, and will sooner or Jater be prepared, 
he will, I imagine, find himself rapidly travelling away from the 
region of fact. 

There is something to he reckoned with besides valency. The 
one great desideratum of modern chemistry is unquestionably a 
physical or mechanical interpretation of the combining capacities 
of the atoms. .Attempts at the construction of such theories 
have been made, and thus far only in a tentative w ay. and these 
views cannot he said to have yet come within the domain of 
practical chemical polities, { have in mind. among other sug- 
gestions, the dynamical theory of van “t Hoff published in 1881 
(* Ansichten tiber die organische Chemie *), the theory of electric 
charges on the atoms broached by Johnstone Stoney in 1874, 
and so ably advocated by the late Vrof. vy, [elmholtz in his 
Faraday lecture in 1881, and the clecteie polar theory of Victor 
Meyer and Riecke, published in 1888 (** Kinige Bemerkungen 
liber den WKohlenstoflatom und die Valenz,” Ber, 21, pp. 946, 
1620), 

Vending the rationalisation of the doctrine of valency its pro- 
mulgation must continue in its present form. Its services in the 
construcion of rational formule, especially within the limits of 
isomerism, have been incalculable. Tt is the ladder by which 
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we have climbed to the present brilliant achievements in chemica 
synthesis, and we are not in a position to perform the un- 
gracious task of kicking it away. In recalling attention to its 
weaknesses I am only putting mysclf in the position of th 
physician who diagnoses his patient's case with the ulterior 
object of getting him strengthened. There can be no doulst that 
renewed vitality has been given to the doctrine by the concep- 
tions of tautomerism and desmotropy, formulated by Conrad 
Laar in 1885, and by Paul Jacobson in 1887. The importance 
of these ideas is becoming more evident with the advancement 
of chemical discovery. Any attempt to break down the rigidly 
statical conception of our structural formule appears to me to be 
a step in the right direction. Then, again, I will remind you of 
the prolific development of the doctrine in the hands of Le Be 
and van ‘t Iloff by the introduction of the stereochemical 
hypothesis in 1$74—unquestionably the greatest advance in 
structural chemistry since the recognition of the quadrivalent 
character of the carbon atom. If evidence be required that 
there is a physical reality underlying the conception of valency, 
we need only point to the close accordance of this notion of the 
asymmetric carbon atom with the facts of so-called ** physical 
isomerism ** and the splendid results that have followed from its 
introduction into our science. especially in the field of carho- 
hydrates through the investigations of Emil Fischer and_ his 
pupils. In other direction, the stereochemical hypothesis has 
proved to be a most suggestive guide. It was applied by I’rof. 
vy. Baeyer in 1885 (Ser., 18, 2277) to explain the conditions of 
stability or instability of certain atomic groupings, such as the 
explosiveness of polyacetylene compounds and the stability of 
penta- and hexa-cyclic systems. Again, in 18SS this eminent 
chemist showed its fertility in a series of brilliant researches upon 
benzene derivatives ( 477., 137, 158, and subsequent papers). 
Nor can I omit to mention the great impetus given in this field 
by the classical work of Wislicenus, who in 1887 applied the 
hypothesis to unsaturated compounds and to cyclic system» with 
remarkable success (‘* Ueber die raumliche Anordnung der Atome 
in organischen Moiekulen,” &c.). (Quite recently Victor Meyer 
and J. Sudborough have shown that the ability of certain deriva- 
tives of benzoic and naphthoic acids to form ethers is governed 
hy stereochemical considerations (Ae, 27, 510, 1580, 3146. and 
28, 182, 1254). But I must avoid the temptation to enlarge 
upon this theme because the whole subject has been recently 
brought together by C. A. Bischoff in his *t Handbuch der 
Stereochemie” (Frankfurt, 1893-94), a work to which all who 
are interested in the subject will naturally turn for reference. 
While the present advanced state of structural chemistry may 
thus be looked upon as the outcome of the conceptions of 
Frankland and Kekulé, it may be well to bear in mind that the 
idea of structure is not wecessaré4’ bound up with the hypothesis 
of valency in its present form. In Jeed, some advance had been 
made in representing ‘‘constitution,” especially by Kolbe, 
hefore the format introduction of this hypothesis, The two 
ideas have grown up together, but the experimental evidence 
that in any molecule the atoms are grouped together in a par- 
ticular way is really independent of any theory of valency. It is 
only after this evidence has been acquired, cither by analysis or 
synthesis, that we proceed to apply the hypothesis in building 
up the structural formula. It is of course legitimate to assume 
the truth of the hypothesis, and to endeavour by its use tu con- 
vert an empirical inte a rational formula: but this method 


' generally gives us a choice of formule from which the true one 


ean only be selected by further experimental investigation. Even 
within the narrower limits of isomerism it is hy no means certain 
that all the modifications of 2 compound indicated by hypothesis 
are actually capable of existence. here is, for example, 
evidence (hat some of the ** posiGon isomerides” among the 
derivatives of mono- and poly-cyclic compounds are too unstable to 
exist; a fact which in itself is sutticient to indicate the necessity 
for a revision and extension of our notions of valency. Thus, by 
way of illustration, there is nothing in the hypothesis to indicate 
why orthoquinones of the benzene series should not be capable of 
existence ; yet itisa fact that in spite of all efforts such compounds 
have never heen obtained. The conditions essential tor the 


' existence of these compounds appear to be that the hydrogen of 
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| oxygen, hydroxyl, chlorine, or bromine. 


the benzene ring should be replaced by acid substituents such as 
i Under these circum- 
stances, as Zincke has shown (Ser.. 20, 1776), tetrachlor and 
tetrabrom-orthobenzoquinone are stable compounds. So alse the 
interesting researches of Nietzki have proved that in such a éom- 
pound as rhodizonie acid (/ééd., 19, 305, and 23. 31501) ortho- 
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quinne Xygen atoms are present. But there is nothing in the 
doctrine of valency which leads us to suspect that these ortho- 
quinone derivatives can exist while their parent compound 
resists all attempts at isclation. 1] am aware that it is dangerous 
to argue from negative evidence, and it would be rash to assert 
that these orthoguinones will never be obtained. But even in 
the present state of knowledge it may be distinctly attirmed that 
the meth «Is which readily furnish an orthoquinone of naphtha- 
lene completely fail in the case of benzene, and it is just on such 
points as this that the inadequacy of the hypothesis becomes ap- 
parent. In other words, the doctrine fails in the fundamental 
requirenient of a scientific theory ; in its present form it gives us 
no power of prevision it hints at possibilities of atomic group- 
ings, but it does not tell us @ préert which of these groupings are 
fikely t> be stale and which unstable. | am not without hope 
that the next great advance in the required direction may yet 
come from the stereuchemical extension of the hypothesis, 
although the attempts which have hitherto been made to supply 
its defic encics cannot but be regarded as more or less tentative. 


THE NEW THeory or ArsTRaAct TVFEs, 


I will venture, in the next place, todirect attention to a modern 
development of structural chemistry which will help to Hlustrate 
still further some of the points raised. For many years we have 
heen in the habit of abstracting from our structural formule: cer- 
tain ideal complexes of atoms which we consider to represent the 
nucleus or type from which the compound of known constitution 
is derived. In other words, the hypothesis of valency which was 
developed originally from Gerhardts types is now leading us hack 
to anvther theory of types based upon a more intimate knowledge 
of atomic grouping within the molecule. In some cases these 
types have been shown to be capable of existence : in others they 
are still ideal. Used in this way the dectrine of valency is most 
suggestive, but at the same time its lack of prevision is con- 
stantly forcing itself upon the attention of chemical investigators. 
The parent compound has sometimes been known before its de- 
rivatives. as in the case of ammonia, which was known long 
before the organic amines and amides. In other instances the 
derivatives were obtained before the type was isolated, as in the 
case oof the hydrazines, which were characterised by Emil 
Fischer io 1875, and the hydrazo-compounds, which have been 
known since 1863, while hydrazine itself was first obtained by 
Curtits in rS$87. 0 henylavimide was discovered by Griess in 
1864, and many representatives of this group have been since 
prepared: but the parent compound, hydrazoic acid, was only 
tsolated by Curtius in 1890. Derivatives of triazole and tetrazole 
were obtained by Badin in 1885: the types were isolated hy this 
chemist «ind hy Andreocci in 1S92,  l’yrazole derivatives were 
prepared by Knorr in 18833 pyrazele itself was not isolated till 
1S8Q. by Buchner. A\thyl nitramides were discovered hy 
Pranchinont and Klobbie many years before the typical com- 
pomod, nitramide, NONI, which was isolated last year by 
Thiele énd Lachman (Airr., 27, 1909) Examples might: be 
multiplied toa formidable extent, but enough have been given to 
Hustrate the prneiple of the erection of types. which were at 
frst imaginary, ber which have since become real. The utility 
ef the hypothesis ms wndeniable in these cases, and we are just: 
bed an pushiviy it te its extreme limits, But ne chemist, even if 
endowed wath prophetic instinct, could have certainly foretold 
sin years Ago that the type of Gries’ * triazobenzene™” would be 
capable of free existence, and sull less that when obtained it 
wotld prove te be a strong acid, The tact, established by 
Corts, that the yrroup S\N functions in chemical moale- 
© 1) bhe the atom of chlorine is certainly amen the most 

reo of ceent discoveries. Only last year the list of nitrogen 


‘ pewode was enriched by the addition of CO(N;),, the 
Cs bye of phosgene (Curtius, Ji x., 27. 2084). 
lh letecoons, drawn from the compounds of nitrogen. 
wil ret) bring out the wonderful development which our 
Kunaw |e tohe ch dastry ef this clement has undergene within 
the | r I ovyht be tempted here into a digressian on 
thaw Deemer mv oof the very striking fact tht an element 
cour nor oan the free state should be so remarkably 
we vot Pama t Keep to the iain tepie, as by 
a commer ite pessible Co illustrate sul farther 
bth pegeb onl th weakness of our a oder conceptions of 
chore) er ho fot der came of the undiscovered com- 
' ' phe rm for 
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vlowe Lby the prowss of Weal abstrac- | IC is possible, as PF pointed out in r8go-uw the Leeds mecting of 


tion of types. The azoxy-compounds contain the complex 


-N-N- SF SAN = WIN = Nil 
Now or - The types would be \ (4) Z 
0) 
HSS = S8ul 
or . The first of these formule represents the un- 
oO 


known dihydro-nitrous oxide, The azo-compounds are de- 
rivatives of the hypothetical diimide HEN : NH. An attempt to 
prepare this compound from azodicarhonic acid (Thiele, Av7., 
271, 130) resulted in the formation of hydrazine. The diethyt- 
derivative may have been obtained by Harries (Ser., 27, 2276), 
bat this is doubtful. Ttisat present inexplicable why compounds 
in which the group » Ni N+ is in combination with aromatic 
radicles should be 50 remarkably stable, while the parent com- 
pound appears 10 be incapable of existence. The addition of 
two atoms of hydrogen converts this type again into a stable 
compound. There is nothing in the structural formule to indi- 
cate these facts. ‘The amidines are stable compounds, and the 
so-called ** anhydro-bases,” or imidazoles, are remarkably stable ; 
Ni. 
the parent compound TCT . has not been echtained, while 
NI, 
poll 
its amido-derivative, HENEGe ,is the well-known substance 
NI, 
guanidine. ‘The isodiazo-compounds recently discovered by 
Schraube and Schmidt and by Bamberger (/did¢., 27, 514, 679. 
Ac.) are possibly derivatives of the hypothetical substance 
OrNNIT1, which might be named nitrosamide. Why this 
compound should not exist as well as nitramide is another 
question raised by the prineiple of abstract types. The carbizines 
were formerly regarded as derivatives of the compounds 


Sulu ys! I 
On: AMC (Fischer, .fae7., 212, 326; Freund and 
Sse SH 


Goldsmith, Ater., 21, 2.456). Although this structure has now been 
disproved the possible cxistence of the types has been suggested. 
Carbizine and thivearbizine differ from urea and thiocarbamide 
only by two atoms of hydrogen. These types have not been 
isolated : if they are incapable of existence the current views of 
molecular structtre give no suggestion of a reason, The 
diazoamides are derivatives of the hypothetical HAN.NULNIT, 
or TIN: NNTIg, compounds which Curtius speaks of as the 
propane and propylene of the nitrogen series, Vhe later com- 
ples was at one time thought to exist in diavohippuramide (Her, 
24, 3342. ‘This has since been shown to be hippurazide, te, a de= 
rivative of Nall, Aer. 27, 779), and a biacidyl derivative of the 
former type has also been obtained (Zézd., 3344). Both these 
types await isolation if they are capable of existence. 
To may add that several attempts to convert diazoamides 
into dihydro-derivatives by mild alkaline reduction have 
led me to donbt whether this nitrogen chain can entst 
in combination with hydrocarbon radicles. The — bisdia- 
zoamides of YI. v. Pechmann and Frobenius (fer,, 27, S98) are 
derivatives of the §-atom chain TLN.NEL NIL NINH, on 
HN:N.NILN NIE, a type which hardly seems likely to be of 
Yhe tetrazanes of Emil Fischer 
LINN ENINIT, of 


Hlydrazoic acid may be regarded as a derivative o} 
Sl 

, but this type appears to be also incapabl 
NH 
of isolation (Curtius, /t., 26, qo7). The hydrazidines or fore 
nazyls of HMinner (/e7., 17, 182) and of tl. ve Pechmann (447d, 
25, 3175). have for their parent compound the hypothetical 
substance H,N.N:CULN 2 NIL In i888 Limpricht described 
certain aveecompounds (/érd., 21, 3422) which, if possessing” 
the stricture assigned by that author, must be regarded as 
derivatives of diamvlotetrimile : 


1263). 


triimide, TIN 


LiIN= NII LLNS = iN 
| | 
IIN-NII hee 


doth these types are at present imaginary 5 whether it is possible 
for cyclic nitrogen systems to exist we have no means of kuow: 
ing all that can be said iy that they have never yct been obtained. 
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the British Association, that mixed diazoamides may be deriva- 
tives of such a 4-atom ring. 
Any chemist who has followed the later developments of the 


chemistry of nitrogen could supply numerous other instances of | 


undiscovered types. A chapter on the unknown compounds of 
this element would furnish quite an exciting addition to many 
of those hooks which are turned out at the present time in such 


profusion to meet the requirements of this or that examining | 
T have selected my examples from these compounds | 


body. 
shi because Ican claim some of them as personal acquaint- 
ances. 
the same purpose, but it is unnecessary to multiply details. It 
has frequently happened in the history of science that a well- 
considered statement of the shortcomings of a theory has led to 
its much-desired extension. This is my hope in venturing to 
point out one of the chief deficiencies in the structural chemistry 
of the present time. Jam afraid that 1 have handled the case 
badly, but 1am bound to confess that [am influenced by the 
samne feelings as those which prevent us from judging an old and 
well-tried friend too severely. 

The theory of types to which we have reverted as the outcome 
of the study of molecular structure is capable of almost indefinite 
extension if, as there is good reason for doing, we replace atoms 
or groups by their valency analogues in the way 6f other atoms 
or groups of atoms. The facts that in cyclic systems N can re- 
place Cll (benzene and pyridine), that O, S, an! NH are 
analogues in furfurane, thiophene, and pyrrole, are among the 
most familiar examples. The remarkable iodo- and iodoso- 
compounds recently discovered by Victor Meyer and his col- 
leagues are the first known instances in which the trivalent atom 
of iodine has been shown to be the valency analogue of nitrogen 
in organic combination. Pushing this principle to the extreme 
we get further suggestions for new groupings, but, as before, no 
certainty of prevision. Thus, if nitrogen formed the oxide NgO, 
the series might be written : 


NE) N-O Dee 
or - oe or of” ae. 
Ne) N-0O ‘SN :O 


Of course these formule are more or less conjectural. being based 
on valency only. But since nitrous oxide is the analogue of 
hydrazoic acid, they hint at the possibility of such compounds as 


N 
LING NiT, &c. If a student produced a set of formuke 
XN 
corresponding to the above, in which NEI had been substituted 
for O, and asked whether they did not indicate the existence of 
a whole series of unknown hydrogen compounds of nitrogen, we 
should probably tell him that his notions of chemical structure 
had run wild. .At the same time I am hound to admit that it 
would be very difficult, if mot impossible, to furnish him with 
satisfactory reasons for believing that such groupings are 


improbable. Compare again the series : 

NITs Nill N pNOg 
Deg (a) Weed ONC? Gure. | 4) 

we NU N ‘NO, 

NI NII N NO) 

Ea : oe 
eee ey Wc’ B® 6) LCS (7) 11,C (8) 

Scie NIL \x “Sy 


The first is urea; the second. third, fourth, fifth (methylene 
diamine), and sixth are unknown ; the seventhis the remarkably 
interesting diazomethane discovered last year by 1]. ¥. Pech- 
mann (#er., 27, 1858}. The last compound, dinitromethane, is 
known in the form of its salts, but appears to be incapable of 
existence in the free state. There is nothing expressed or 
implied in the existing theory of chemical structure to explain 
why dinitromethane is unstable while trinitromethane is stable, 
and mono- and tetranitromethane so stable as to admit of being 
distilled without decomposition. Chemists will form their own 
views as to the possibility or impossibility of such a scries as 
this being completed. Whether there would be a concordance 
of opinion 1 will not venture to say ; but any chemist who ex- 
pressed cither belief or disbelief with regard to any special 
member would, [ imagine, have great difficulty in giving a 
scientitic reason for the faith which is in him, At the most, he 
would have only the very unsafe guide of analogy to fall back 
upon. Perhaps by the time the British Association holds its 
Hert meeting at Ipswich it will have become possible to prove 
that one particular configuration of certain atoms is possible and 
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It would be easy to make use of carbon compounds for | 


another configuration impossible. Then will have been achieved 
that great advance for which we are waiting the reunion of the 
two streams into which our science began to diverge shortly after 
the last Ipswich meeting. 

The present position of structural chemistry may be summed 
up in the statement that we have gained an enormous insight 
into the anatomy of molecules, while our knowledge of their 
physiology is as yet in a rudimentary condition. In the course 
of the foregoing remarks I have endeavoured to indicate the 
direction in which our theoretical conceptions are most urgently 
pressing forextension. [It is, perhaps, as yet premature to pro- 
nounce an opinion as to whether the next development is to be 
looked for from the stereochemical side ; but it is not going toa 
far to express once again the hope that the geometrical repre- 
sentation of valency will give us a deeper insight tnto the con- 
ditions which determine the stability of atomic configurations. 
The speculations of .\. v. Baeyer, Wislicenus, Victor Meyer, 
Wunderlich, Bischoff, and others have certainly turned the 
attention of chemists towards a quarter from which a new light 
may eventually dawn. 


THE PROGRESS OF SYNTHETICAL CHEMISTRY. 


If, in my earnest desire to see the foundations of structural 
chemistry made more secure, I may have unwittingly given rise 
to the impression that I am depreciating its servicesas a scientific 
weapon, let me at once hasten to make amends by directing 
attention to the greatest of its triumphs, the synthesis of natural 
products, ¢.e. of compounds which are known to be produced 
by the vital processes of animals and plants. 

Ifaving been unable to find any recent list of the natural com- 
pounds which have been synthesised, I have compiled a set of 
tables which will, I hope, see the light at no very distant period. 
According to this census we have now realised about 180 such 
syntheses. The products of bacteria have been included in the 
list because these compounds are the results of vital activity in 
the same sense that alcohcl is a product of the vital activity of 
the yeast plant. On the other hand the various uro-compounds 
resulting from the transformation in the animal economy of 
definite chemical] substances administered for experimental pur- 
poses have been excluded, because Iam confining my attention 
to natural products. Of course the importance of tracing the 
action of the living organism on compounds of known constitu- 
tion from the physiological point of view cannot be overestimated. 
Such experiments will. withont doubt, in time shed much hight 
on the working of the vital laboratory. 

The history of chemical synthesis has been so thoroughly dealt 
with from time to time that I should not have ventured to 
obtrude any further notice of this subject upon your patience 
were it not for a certain point which appeared to me of sufficient 
interest to merit reconsideration. [is generally stated that the 
formation of urea from ammonium cyanate by Wohler in 1828 
was the first synthesis of an organic compound. There can be 


' no doubt that this discovery, which attracted much attention at 


the time, gave a serious blow to the current conceptions of 
organic chemistry, because urea was so obviously a product of 
the living animal. It will be found, however, that about the 
same time Tlenry Ilennell, of pothecaries’ I[all, had really 
effected the synthesis of alcohol —that is to say, had synthesised 
this compound in the same sense that Wohler had synthesised 
urea. The history is soon told. In 1826 Iennell (through 
Brande) communicated a paper to the Royal Society which 
appears in the /’Ad/osophical Transactions for that year. In 
studying the compounds produced by the action of sulphuric acid 
on alcohol, and known as ‘* oil of wine,” he obtained sulpho- 
vinic acid, which had Tong been known, and gave fairly gooct 
analyses of this acid and of some of its salts, while expressing in 
the same paper very clear notions as to its chemical nature. 
Ilaving satisfied himself that sulphovinic acid is a product of the 
action in question, he then proceeded to examine some sulphuric 
acid which had absorbed eighty times its volume of olehant gas, 
and which had heen placed at his disposal for this purpose by 
Michael Faraday. From this he also isolated sulphovinic acid. 
In another paper, communicated to the Royal Society in 1528,? 
he proves quantitatively that when sulphovinic acid is distilled 
with sulphuric acid and water the whole of the alcohol and sul- 

1¢6Qn the Mutual Action of Sulphuric Acid and Alcohol, with Observa- 
lions on the Composition and Properties of the resulting compound,” //r¢, 
Trans., 1826, >» 240. * 

2“ On the Mutual Action of Sulphuric Acid and Alcohol, and on the 
Nature of the Process hy which Ether is formed,” fr. Trans., 1828, 
P. 365. 


yhuric acid which united to form the snlphovinic acid are re- 
covered, 
views ax to the process of etherification. Jlennell’s work 
appears to have been somewhat dimmed by the brilliancy of his 
contemporaries who were labouring in the same field : but it is 
not teu much to claim for him, after the lapse of nearly seventy 
years, the pusition of one of the pioneers of chemical synthesis. 
Of course in his time the synthesis was not complete, because he 
did not start from inorganic materials. The olefiant gas used by 
Faraday had Leen obtained from coal-gas or oil-gas. Moreover, 
in 1826-1828 alcohol was not generally regarded as a product of 
vital activity, and this is, no doubt. the reason why the discovery 
tailed to produce the ~ame excitement as the formation of urea, 
But the synthesis of alcohol from ethylene had, nevertheless, 
been accomplished, and this hydrocarbon occupied at that time 
precisely the same position as ammonium cyanate. The latter 
salt had not then been synthesised from inorganic materials. and 
the formation of urea, as Schorlemmer points out (** The Rise 
and Development of Organic Chemistry.” p. 195), was also not 
a complete synthesis. 


sw OU a 


In the same paper he shows that he had very clear , this definition is suticiently wide to cover the whole field of the 


The reputation of W Gilee the illustrious | 


friend and colleague of the more illustrious Liehig, will lose not | 


a fraction of its brilliancy by the raising of this historical question, 
Stience recognises ne distinction of nadonality, and the future 


histunan of synthetical chemistry will not begrudge the small | 


niche in the temple of fame to which Hennell is entitled. 


Like many other great discoveries in science, the artificial for- | 


mation of natural products began, as in the case of alcohol and 
urea, with observations arising from experiments not primarily 
directed 19 this end. It was not till the theory of chemical 
structure had risen to the rank of a scientific guide that the more 
complicated syntheses were rendered possible by more exact 
methods, We justly credit structural chemistry with these 
trium, hant achievements. In arriving at such results any defects 
in the theory of structure are put out of consideration because— 
and this point must never be lost sight of all doubt as to the 
possibility of this or that atomic grouping being stable is set 
aside at the outset hy the actual occurrence of the compound in 
rature. The investigator starts with the best of all assurances. 
Irom the time of Wohler and Hennell the course of discovery in 
this field has gone steadily on. The announcement of a new 
synthesis has ceased to produce that excitement which it did in 
the early days when the so-called © organic” compounds were 
regarded as products of a special vital force. The interest among 
the uninitiated now rises in proportion to the technical value of 
the compound. The present list of 1S0 add synthetical products 
comprises, among the latest discoveries, gentisin, the colouring- 


matter of the gentian root (Gentiana lutea), which has been | 


prepared hy Kostanecki and Tambor, and caffeine, synthesised 
by iemil Fischer and lorenz Ach, starting 
and malonic acid, 


from dimethylurea | 


] have allowed myself no time for these prophetic fights of | 


the imagination which writers on this subject generally indulge 
in. When we know more about the structure of highly complex 
molee ites, such as starch and albumin, we shall probably be able 
to sy nthesise these compounds, It seems to me more Important 
just at presen( to come to an understanding as to what is meant 
by an organic synthesis. There appears to be an impression 
among many chemists that a synthesis is only effected when a 
compound is built up from simpler molecules. Lf the simpler 
tale les can be formes directly from their elements, then the 
synthesis is considered to be complete, Thus urea is a complete 
synthetical product, because we can make hydrogen cyanide 
fron ats elements: fron: this we can prepare a cyanate, and 
finally (rea. In dictionaries and text-hooks we find synthetical 
proce’ses generally separated from modes of formation, and the 
latter in their turn kept distinct from methods of preparation. 
The distietion between formation and preparation is obviously 


el one, because the latter has a practical significance for the 

iv vrator. Lut the experience gained in drawing up the Gibles 
ef ee | compounds, to which | have referred, has resulted 
inte cen ion that the terms ‘synthesis and ‘mode of 
Fornietie have been either unnecessarily confused or kept dis- 
Net sithe st eaficient reason, ard that at is impossible now to 
Aw land end-fet line between them. Some recent writers, 
veh. fer ceimeyle, aS Fr, Karl Elbs, in his admirable work on 
thie sebjeet (* Die ceynthetischen Dtarstellungsmethoden der 


Kohlenstottvriag lungen,” Leipag, 18$0), have expanded the 
moaning of th word syrthesis $e as to comprise generally the 
building up et orgame molecules by the Baa tne of carbon 
with carbon, without reference to the circumstance whether the 
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compound occurs as a natural product or not. But although 
production of carbon compounds from less complex molecules, 
it is in some respects too restricted, because it excludes such 
well-known cases as the formation of hydrogen cyanide from its 
elements, or of urea from ammonium cyanate. I should not 
consider the discussion of a mere question of terminology of 
sufficient tmportanee to occupy the attention of this Section were 
it not for a mauler of principle, and that a principle of the very 
greatest importance, which I helieve to be associated witha clear 
conception of chemical synthesis, The great interest of all work 
in this held arises from our being able, hy laboratory processes, 
to obtain compounds which are also manufactured in nature's 
laboratory—the living organism. — 1t is in this direction that our 
science encroaches upon hivlog ey through physiology. Now, if we 
confine the notion of synthesis to the building up a molecules 
from: simpler molecules or from atoms, we exclude one of nature’s 
methods of producing many of these very compounds which we 
claim to have synthesised. There can be no manner of doubt that 
a large proportion, if not a majority, of the natural products 
which have been prepared artificially are not synthesised by the 
animal or plant in the sense of building up at all. They are 
the results of the hreaking down— of the degradation— of com- 
plex molecules into simpler ones.  T urge, therefore, that if in 
the laboratory we can arrive at one of these products hy decom- 
posing a more complex molecule by means of suitable reagents, 
we have a perfect right to call this a synthesis, provided always 
that the more complex molecule, which gives us our compound, 
can he in its uum synthesised, by no matter how many steps, 
from its constituent atoms. Thus oxalic acid has heen direetly 
synthesised from carbon dioxide by Kolbe and Drechsel by 

assing this gas over potassium or sodium amalgam heated to 
300. Whether the plant makes oxalic acid directly out of 
carbon dioxide we cannot at present state ; if it does it certainly 
does net employ Kolbe and Drechsel’s process. On the other 
hand this acid may, for all that is known, exist in the plant ay 
a product of degradation, Many more complex acids, such ay 
citric and tartaric, break down into oxalic acid when fused 
with potash, Both citric and tartaric acids can now he com- 
pletely synthesised ; therefore the formation of oxalic acid from 
these by potash fusion is a true synthesis. 

The illustration given will make clear the point which | am 
urging. The distincGon between a synthesis and a mode of 
formation vanishes when we can obtain a compound by the 
breaking down of a more complex molecule in all those cases 
where the latter can be completely built up. Ifwe do not ex- 
pand the meaning of synthesis so as (o comprise such cases we 
are simply shutding the door in nature's face. Tt must be borne 
in mind that the actual yield of the compound furnished by the 
Jaboratory process does not come into consideration, because it 
may be generally asserted that in most cases the artiheal pro- 
cesses are not the same as those which go on in the animal or 
plant. The information of real value to the physiologist which 
these syntheses give isthe suggestion that such or sueh a com 
pound may possibly result: fron the degradation of this or that 
antecedent compound, and net from a process of building up 
from sinepler molecules. 


CHEMICAL SYNTHESIS ON VITAL 
CHEMISTRY, j 

With these views—the outeome of structural chemistry 
the chemist and physiologist may join hands and move fearle 
onwards towards the great mystery of vilal chemistry. In eon 
sidering the results of organic synthesis two questions always 
arise as it were spontaneously: Low does nature produce the 
complicated molecules Stony the use of strong reagents and a 
ordinary temperatures? What bearing have our laboratory 
achievements on the mechanism of vitality? The light shed 
upon these questions by experimental investigation has as ye 
Hickered only in fitful gleams, We are but dwellers in the oute! 
gates, wanting for the guide who is to show us the bearing e@ 
modem research on che great problem which confronts alike the 
physies, the chemist, and the biologis(, The chemical pray 
cesses that goonin the] iving organism are complex to an extent 
that is dithenlt (o realise, Of the various compounds of animal 
or vegetable crigin that have been produced synthetically some 
are of the nature of waste products, resulting: from metabolic 
degradation ; others are the result of zymolytic action within the 
organism ; and others, again, are secondary products arising from 
the action of associated bacteria, the relationship between the bae- 
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teria and their host being as yet imperfectly understood. The 
answer to the question how nature produces complicated organic 
molecules will be much facilitated when the physiologist, by 
experiment and observation, shall have made possible a sound 
classification of these synthetical products based on their mode of 
origination in the organism. 

The enlargement of the definition of organic synthesis which I 
have advocated has been rendered necessary by the considera- 
tion of certain questions which have arisen in connection with 
the present condition of chemical discovery in this field. What 
evidence is there that any one of the 180 compounds which have 
been prepared artificially is produced in the organism hy a direct 
process of building up? Is not the opposite view quite as prob- 
able? May they not, from the simplest to the most complex, he 
products of the degradation of still more complex molecules ? 1 
venture to suggest—not without some temerity lest our colleagues 
of Scetions IT and K should treat me as an intruder—that this 
view should be given a fair trial. 1 ain aware that the opposite 
view, especially as regards plant assimilation, has long been held, 
and especially since 1870, when v. Bacyer advanced his cele- 
brated theory of the formic aldehyde origin of carbohydrates. It 
is but natural to consider that the formation of a complex mole- 
cule is the result of a building-up process. It must be 
remembered, however, that in the living organism there is 
always present a compound or mixture, or whatever we like to 
eall it, of a highly complex proteid nature, which. although at 
present indefinite from the purely chemical point of view, is the 
essence of the vitality. Of course I refer to what biologists have 
called protoplasm. Moreover, it is perhaps necessary to state 
what is really nothing more than a truism, viz. that protoplasm 
is present in and forms a part of the organism from the very 
beginning of its existence—from the germ to the adult, and on- 
wards to the end of life. Any special chemical properties per- 
taining to protoplasm are inseparable from the animal or plant 
until that period arrives which Kekulé has hinted at when we 
shall be able to “build up the formative elements of living 
organisms ” in the laboratory (NATURE, vol. xviii, p. 212). But 
here 1 am afraid ] am allowing the imagination to take a flight 
which I told you a few minutes ago that time would not admit of. 

The view that requires pushing forward into a more prominent 
position than it has hitherto occupied is that all the chemical 
transformations in the organism—at any rate all the primary 
changes—are made possible only by the antecedent combination 
of the substances concerned with living protoplasmic materials. 
The carbon dioxide, water, &c., which the plant absorbs must 
have formed a compound or compounds with the protoplasmic 
material of the chloroplasts before starch, or sugar, or cellulose 
can be prepared, There is, on this view, no such process as ¢he 
direct combination of dead molecules to build up a complex sub- 
stance. Everything must pass through the vital mill. The 
protoplasmic molecule is vastiy more complex than any of the 
compounds which we have hitherto succeeded in synthesising. It 
might take up and form new and unstable compounds with car- 
bon dioxide or formie aldehyde, or sugar, or anything else, and 
our present methods of investigation would fail to reveal the 

rocess. If this previous combination and, so to speak, vitalisa- 
tion of dead matter actually occurs, the appearance of starch as 
the first visible product of assimilation, as taught by Sachs, or 
the formation of a 12-carbon-atom sugar as the first carbo- 
hydrate, as shown by the recent researches of [Torace Brown and 
G. II. Morris, is no longer matter for wonderment. The 
chemical equations given in physiological works are too purely 
chemical ; the physiologists have, 1 am afraid, credited the 
chemists with too much knowledge—it would appear as though 
their intimate familiarity with vital processes had led them to 
undervalue the importance of their prime agent. In giving 
expression to these thoughts I cannot but feel that 1 am treating 
you tothe strange spectacle of a chemist pleading from the 
physiologists fora little more vitality in the chemical functions 
of living organisms. The future development of vital chemistry 
rests, however, with the cheinist and physiologists conjointly ; 
the isolation, identification, and analysis of the products of vital 
activity, which has hitherto been the task of the chemist, is only 
the preliminary work of physiological chemistry leading up to 
chemical physiology. 


PROTOPLASMIC THEORY OF NOTAL SYNTHESIS. 


The supposition that chemical synthesis in the organism is 
the result of the combination of highly complex molecules with 
simpler molecules, and that the unstable compounds thus formed 
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then undergo decomposition with the formation of new produets, 
may be provisionally called the protoplasmic theory of vital 
synthesis. Irom this standpoint many of the prevailing 
doetrines will have to he inverted, and the formation of the more 
complex molecules will be considered to precede the synthesis of 
the less complex. It may be urged that this view simply throws 
back the process of vital synthesis one stage and leaves the 
question of the origin of the most complex molecules still unex- 
plained. I grant this at once; but in doing so T am simply 
acknowledging that we have not yet solved the enigma of Irfe. 
We are in precisely the same position a3 is the biologist with 
respect to abingenesis, or the so-called ** spontaneous genera- 
tion.” To avoid possible misconception let me here state that 
the protoplasmic theory in no way necessitates the assumption 
of a special ‘‘ vital force.” All that is claimed is a peculiar, and 
at present tous mysterious, power of forming high-grade chemical 
combinations with appropriate molecules. It is not altogether 
absurd to suppose that this power isa special property of nitrogen 
in certain forms of combination. The theory is but an extension 
of the views of Kuhne, Iloppe-Seyler, and others respecting 
the mode of action of enzymes. Neither is the view of the 
degradational origin of synthetical products in any way new.! I 
merely have thought it desirable to push it to its extreme limit 
in order that chemists may realise that there is a special 
chemistry of protoplasmic action. while the physiologists may 
exercise more caution in representing vital chemical transform- 
ations by equations which are in many cases purely hypothetical, 
or based on laboratory experiments which do not run_ parallel 
with the natural process. The chemical transformations which 
go on inthe living organism are thus referred back to a pecu- 
larity of protoplasmic matter, the explanation of which is 
bound up with the inner mechanism of the process of assimila- 
tion. If, as the protoplasmic theory implies, there must be 
combination of living protoplasm with appropriate compounds 
before synthesis is possible, then the problem resolves itself into 
a determination of the conditions which render such combination 
possible—z.e, the conditions of assimilation. It may be that 
here also light wili come from the stereochemical hypothesis. 
The first step was taken when Pasteur found that organised fer- 
ments had the power of discriminating between physical 
isomerides ; a similar selective power has been shown to reside 
in enzymes hy the researches of Emil Fischer and his coadjntors. 
Fischer has quite recently expressed the view that the synthesis 
of sugars in the plant is preceded by the formation of a com- 
pound of carbon dioxide, or of formic aldehyde. with the proto- 
plasmic material of the chloroplast, and similar views have been 
enunciated by Stohmann. The question has further been raised 
by van *t lloff, as well as by Fischer, whether a stereochemical 
relationship between the living and dead compounds entering 
into combination is not an absolutely essential condition of all 
assimilation. The settlement of this question cannot but lead us 
onwards one stage towards the solution of the mystery that 
still surrounds the chemistry of the living organism. 


RECENT DISCOVERIES OF GaAsEQUs ELEMENTS. 


The past year has been such an eventful one in the way of 
startling discoveries that I must ask indulgence for trespassing a 
litle further upon the time of the Section. Tt was only last 
year at the Oxford meeting of the British Association ‘that Lord 
Rayleigh and Trof. Ramsay announced the discovery of a gaseous 
constituent of the atmosphere which had up to that time escaped 
detection. The complete justification of that announcement is 
now before the world in the paper recently published in the 
Philosophical Transactions of the Royal Society. The history 
of this brilliant piece of work is too recent to require much re- 
capitulation, | need only remind you how, as the result of many 
years’ patient determinations of the density of the gases oxygen 
and nitrogen, Lord Rayleigh established the fact that atmo- 
spheric nitrogen was heavier than nitrogen [rom chemical sources, 
and was then led to suspect the existence of a heavier gas in the 
atmosphere. Ile set to work to isolate this substance, and suc- 
ceeded in doing so by the method of Cavendish. In the mean- 
time Prof. Ramsay, quite independently, isolated the gas by re- 
moving the nitrogen by means of red-hot magnesium, and the 


TSee, e.g, Vines’ “‘Tectures on the Physiology of Plants,” pp. 145, 
218, 227, 233, and 234. Practically all the great classes of synthetical pro- 
ducts are regarded as the results of the destructive metabolism of protoplasm. 
A special plea for protoplasmic action has also been urged, from the biologicat 
side. by W. ‘F, Thisclton-Dyer, fourm. Chem. Soc., 1893; Lrans.” pp. 
680-681 
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tw investigators then combining their Jabours, followed up the 
sublect. an} have given usa memoir which will go down to 
posterity anvong the greatest achievements of an age renowned 
for ts sclentitic activity. 

The case in favour of argon being an element seems to be now 

tiled by the discovery that the molecule of the gas is mon- 
omic, as well as by the distinctness of its electric spark 
spectrum. The suggestion put forward soon after the discovery 
Was announced, that the gas was an oxide of nitrogen. must 
have been made in complete ignorance of the methods by which 
it was prepared. The possibilty of its being Nz has been con- 
sidered by the discoverers and rejected on very good grounds, 
Moreover, Peratoner and Oldo have been recently making some 
experiments in the laboratory of the University of Palermo with 
the object of examining the products of the clectrolysis of 
hydrazvic acid and its salts. They obtained only ordinary 
nitrogen, not argon, and have come toe the conclusion that the 
anhydride N Rises is incapable of existence. and that no allotropic 
form of Fe is given off. Jt has been urged that the 
physical evilence in support of the monatomic nature of the 
argon molecule, viz. the ratio of the specific heats. ts capable of 
anoth?r tnterpretation that argon is in fact an element of such 
extraordinary energy that its atoms cannot be separated, but are 
Pound together as a rigid system which transmits the vibrational 
energy of a sound-wave as motion of translation only. Tf this 
be the state of atfairs we must look to the physicists for more 
light. > tar as chemistry is concerned, this conception intro- 
duces an entirely new set af ideas, and raises the question of the 
menatomie character of the mercury molecule which is in the 
same categury with respect to the physical evidence. It seems 
woreasonable to invoke a special power of atomic linkage to ex- 
plain the muenatomic character uf argen, and to refuse such a 
power in the case of other monatomic molecules, like mercury or 
cadmium = The chemical inertness of argon has been referred 
also 10 this same power of self-combination of its atoms. Ht this 
explanation be adopted it carries with it the admission that those 
elements of which the atoms composing the molecule are the 
more easily dssociated should be the more chemically active. 
The revers* appears ta be the case if we bear in mind Victor 
Meyer's researches on the dissociation of the halogens, which 
prove that anler the influence of heat the least active element, 
ixjine, the most easily dissociated. On the whole, the 
attempts to make out that argen is polyatomic by such forced 
hypotheses cannot at present be considered to have been  suc- 
cessful, and the contention of the discoverers that its molecule is 
inonatomi must he accepted as established. 

In searching for a natural source of combined argon Prof. 
Kamsay was led to examine the gases contained in certain 
ranium and other minerals, and by steps which are now well 
known he Yas been able ta isolate helium, a gas which was dis- 
covered by means of the spectroscope in the solar chromosphere 
dunng the echpse of i868 by Profs. Nerman Lockyer and FE. 
Frankland. In his address to the British Association in 1872 
(Reperts, 1872, Ixxiv. the late Dr, WL. B. Carpenter said ; — 

“But when branklind and Lockyer, seeing in the spectrum 
f the ylow Solar prominences a certain bright line not tdenti- 
tiable with that of any known terrestrial flame, attribute this te 
a hy pothettal new substance which they propose to call helm, 
as obviews that their assumption rests on a far less secure 
fowndation, until it shall have received that verification which, 
in the cas: of Mer Crookes’ researches on thallium, was afforded 
hy the actual discovery of the new metal, whose presence had 
been indicated to him by a line in the spectrum not attributable 
to any subetance then known.” 

It must be a» gratifying toa Profs. Lockyer and Frankland as 
ty to the chen ical world at large to know that heliam may now 
be removed from the category of solar myths and enrolled among 
the elements of terrestrial matter. The sources, mode of isola 
ton. and properties of this pas have been described in’ the 
paper reSertly poblished by Prof. Kamsay and his colleagues. 
Net the lewet interesting faet as the occurrence of helium and 


th 


ren ain mecteoris iron from Ainania, as announced by Prof. 
Bam@v oon July Nearer, vol. li p. 22g) Like argon, 
helium onan aml chemically inert so far as the present 
evidenss pee The conditions under which this clement 
earth n fovehe. oneniue, and the other minerals have yet to 
fe determi 

Taking & ¢ereral @irvey of the results thas far obtained, it 
erms thet two rep recentatives af a pew group of Inonatomic 


element) ctr tert ed by cRemical inertness have been brought 
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to light. Their inertness obviously interposes great difficulties 
in the way of their further study from the chemical side: the 
future development of our knowledge of these elements may be 
looked for from the physicist and spectroscopist. Prof. Ramsay 
has not yet succeeded in effecting a cambination hetween argon 
or helium and any of the other chemical elements, M. Moissan 
finds that fluorine is without action on argon, M. Berthelot 
claims to have brought about a combination of argon with 
carbon disulphide and mercury, and with ‘* the elements of ben- 
zene... » With the help of mercury,” under the influence of 
the silent electric discharge. Some experiments which T made 
last spring with Mr. K. J. Strutt with argon and moist acetylene 
submitted to the electric discharge. both silent and disruptive, 
gave very little hope of a combination hetween argon and carbon 
heing possible by this means. The coincidence of the helium 
yellow line with the Dg line of the solar chromosphere has heen 
challenged, but the recent accurate measurements of the wave- 
length ef the chromospheric line by Prof. G. E. Hale, and of 
the line of terrestrial helium by Mr. Crookes, leave no doubt as 
to their identity. Both the solar and terrestrial lines have 
now been shown to be double. ‘Yhe isolation of helinm has not 
only furnished another link proving community of matter, and, 
by inference, of origin between the earth and sun, but an exten- 
sion of the work by Prof. Norman Lockyer, M. Deslandres, and 
Mr. Crookes, has resulted in the most interesting discovery that 
a large number of the lines in the chromospheric spectrum, as 
well as in certain stellar spectra, which had up to the present 
lime found no counterparis in the spectra of terrestrial elements, 
can now be accounted for by the spectra of gases contained with 
helium in these rare minerals. The question now confronts us, 
Are these gases members of the same monitomic inert group as 
argon and helium? Whether, and by what mechanism, a 
monatomic gas can give a complicated spectrum is a physical 
question of supreme interest to chemists, and T hope that a dis- 
cussion of this subject with our colleagues of Section A will be 
held during the present meeting. That mereury is capable 
under diferent conditions of giving a series of highly complex 
ae can be seen from the memoir by J. M. Hder and I. 

Valenta, presented to the Imperial academy of Sciences of 
Vienna in July 1894. With respect to the position of argon and 
helium in the periodic system of chemical elements, it is, as 
Prof. Ramsay points out, premature to speculate until we are 
quite sure that these gases are homogeneous. — Ht is possihle that 
they may be mixtures of monatomic gases, and in fact the spec- 
troscope, has already given an indication that they contain some 
, constituent in common, The qaestion whether these gases ar 
mixtures or net presses for animmediate answer, 1 will ventun 
to suggest that an attack should be made by the method of dife— 
fusion. If argon or helium were allowed to dithise fractionally 
through a Jong porous plug into an exhausted vessel there might 
he some separation into gases of diflerent densities, and showing: 
moditications in their spectra, on the asstwaphion that we are 
dealing with miatures compased of molecules of differen! 
weights, 


DOT ERS, 

Tur Times of Tuesday last contained a letter, signed by Profs 
ae B. Howes (Ion, Seere- 
laries Diovisional Committee), with to th 
formed for purpose 
establishing a memorial of the late Vrof. Mualey. The letter 
states that TERI. the Prince of Wales has heen pleased te 
become the Ilonorary President ef the Committee, Ne very 
active steps can be taken until after the autumn recess, when 


Foster, | 
to 
| General Committee 


Ray Lankester, and G. 
reference 
the 


the 


now being 


the General Committee will hold its first: meeting, probably in 
The Monorary Secretaries will after that report the 
progress that has been made both in this country and abroad, 
and a list of the complete Committee and a statement of the 
subscriptions received will be published. | Appended to the 
letter isa hist ofan enormous number of names of persons whe 
have already signified their desire to serve on the Committee, 


Wectober. 


A MEMORIAL tablet in Honour ef Prof. Pelmboltz has been 

a 

alfixed to the house, No, 8 Hladitzstrasse, al Potsdam, where he 
was born, and it is stated that it ts intended to erect a joint 
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monument to the memory of Werner Siemens and ITelmholtz 
in front of the Technische Hochschule at Charlottenburg. 


Progr, Retsivs and Dr. Bergh, of Copenhagen, have been 
elected Correspondants of the Paris Academy. 


Tue Berliner Akademie der Wissenschaften has, we understand, 
recently elected the following gentlemen as corresponding mem- 
hers :—Drof. W. V. Gumbel (Miinich), Prof. A. von Zittell 
(Miinich), Prof. .A. Schrauf (Vienna), Prof. AA. Cossa (Turin), 
Prof. A. Agassiz (Cambridge, Mass.). and Drof. 1. Mascart 
(Paris 


THE quinquennial International Metric Congress, which is at 
present being held in Paris, under the presidency of Dr. Marey, 
was opened on the 4th inst. by MM. Ilanotaux, who delivered a 
Inrief address. On the 6th inst. the second session of the 
Congress took place, and M. Iirsch, of the Neuchatel Observa- 
tory, was elected Secretary. The Secretary presented the report 
of the Committee on the work already done, and the present 
state of the International Bureau of Weights and Measures, and 
aseries of metric standards which have been under consideration 
since the Congress of 1889 was sanctioned. 


Tie Swiss Naturforschende Gesellschaft has been holding its 
annual congress at Zermatt. The proceedings began on Sep- 
tember 8, and concluded on the 11th. September 8 was devoted 
to the meetings of committees; the Sections met on September 
Io, and on the 9th and 11th inst. the general meetings took 
place. 


THe death is announced of Dr. Sven Lovén, the distinguished 
Swedish naturalist. ]le was born, says the 77ymmes, at Stockholm 
in 1809, and received his education at the University of Lund, 
where he took the degree of Doctor of Philosophy. After attend- 
ing lectures in Berlin in 1830-31, he devoted himself to the study 
of the maritime fauna of the coasts of Scandinavia. Ile also 
explored the Baltic and the North Seas, and conducted the first 
scientific expedition to Spitzbergen in 1837. Ile was the author 
of numerous scientific memoirs, all published by the Royal 
Swedish .\cademy of Sciences. Dr. was elected a 
member of the Academy of Stockholm in 1840, and Professor 


Lovén 


and Conservator of the Royal Museum of Natural History of | 


that city in 1Sy1. Ife was a member of the academies of Berlin 
and Munich, a corresponding member of the Institute of Mrance, 
and in 1885 was elected a foreign member of the Royal Society 
of London. 


Titt death is recorded, at the age of eighty-one years, of Mr. 


James Carter, of Cambridge. For very many years Mr. Carter prac- | 


tised as a medical man, but found time to engage in the study of 
scientific and antiquarian subjects, and was especially interested 
in paleontology. Ile contributed many papers to the Geological 
Magazine and the Quarterly Journal of the Geological Society, 
and served for many years on the Councils of the Geological 
and Pal.vontological Societies. 


Tuk Avw Audletin has heard with regret of the death from 
alysentery in May last of Mr. If. 11. Smiles, who had been attached 
to the Royal Survey Department of Siam. Mr. Smiles, who 
had already done some good botanical work, returned to Siam in 
December Jast with the intention of making further botanical 
collections, and it was confidently anticipated that he would 
have added considerably to the knowledge of the rich flora of 
Upper Siam. 


Tite death is announced of Mr. RK. II. Twedeell, the well- 
known engineer; of Mr. I. F.C. Davis, president of the 
American Society of Mechanical Engineers; and of Mr. 11. 
€, {lart, one of the first class technical officers of the 
engincer-in-chicf's office, Post Office Telegraphs. 
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Tlie centenary of Jenner's first experiments in vaccination is 
to he celebrated next May by the Russian National Ilealth 
Society. To commemorate the event the Society proposes (1) 
to offer four prizes for the best works upon vaccination ; (2) to 
collect and publish materials for a history of the practice of 
vaccination In Russia, and a short history of the same in Western 
Kurope 3 (3) to publish a Russian translation of Jenner's works, 
accompanied by his biography and portrait; (4) to organise an 
exhibition of objects connected with vaccination ; (5) to hold a 
commemorative meeting on the day of the centenary. 


THE annual joint mecting of the Swiss Geographical Societies 
will be held this year at St. Gall, on September 22 and 23. At 
this meeting a paper will be read by Dr. llans Meyer on the 
“ Snow Mountains of Mquatorial .\frica.” 


AN exhibition of agricultural machinery, similar to that held 
in May of the present year, is being arranged under the auspices 
of the Imperial and Royal Agricultural Society of Vienna, to take 
place in that city in May 1896. 
only agricultural machines as generally understood, but appliances 
used in all branches of industry connected with agriculture, such 
as breweries, and distilleries, and yeast, sugar, vinegar, and starch 
factories. 


The exhibits will comprise not 


WE learn from the ation, New Vork, that only one MS. 
was received in competition for the prize of 4oo dollars 
given by Dr. Gould's astronomical Journal “for the most 
thorough discussion of the theory of the rotation of the earth 
with reference to the recently discovered variations of latitude.” 
The paper was sent by and the prize awarded to Prof. Newcomb, 
The other prize, of 200 dollars, was given to Mr. Paul §. 
Yendell, for the best series of determinations of maxima and 
minima of variable stars, 


Scfence states that the Berlincr Akademie der Wissenschaften 
has recently put aside over £1000 for the promotion of 
scientific work and research. Of this amount an appropriation of 
4100 has been made to Prof. Fuchs, of Berlin, to be devoted to 
the continuation of the publication of Dirichlet’s works ; £100 to 
Prof. Weierstrass, of Berlin, for the publication of his collected 
works : £75 to Prof. Gerhardt for the publication of the mathe- 
matical correspondence of Leibnitz, and £100 to Dr. Schauinsland 
for researches on the Fauna of the Pacitic islands. 


THE Gesellschaft der Wissenschaften will, on 
February 1, 1897. award a prize of 500 marks for an anatomical 
research and description of the cavitics of the body of the new- 


Gottingen 


born child and their contents compared with those of the adult. 


Tuk Academy of Sciencesof Cracow proposes, as the subject 
for the Copernicus prizes, theories concerning the physical con- 
dition of the globe.  Mssays must be written in the Volish 
language, and reach the Academy before the end of 1898. 


THe Ortent Steam Navigation Company, Limited, announce 
their intention of sending one of their steamships to Vadso, 
Varanger Fiord, Lapland, in August next, to enable observations 
to be made of the total eclipse of the sun on August 9, 1896. It 
is arranged for the vessel to leave London on July 21, to arrive 
at Vadso on August 3, and to return from the latter place on 
the roth, reaching london on August 17. DParticulars as to 
the cost, &c., of the trip may be seen in our advertisement 
columns, or obtained from Messrs. Anderson, Anderson, and 
Co., 5 Fenchurch Avenue, E.C., or 16 Cockspur Street, 
s.W. 

SEVERE thunderstorms again occurred in the southern and 
eastern parts of ingland early on Saturday morning, 7th instant, 
accompanied with heavy falls of hail and rain, and causing con- 
siderable damage. The disturbance was occasioned by the 
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development of shallow depressions over the Bay of Biscay and 
the English Channel, and by the intense heat over the continent. 
the maximum shade temperature in some parts of France being 
considerably above 00°, while in the east of England a tempera- 
ture of 85° was recorded. Rainfall exceeded an inch in London 
and other places, and amounted to £°78 inches in Uampshire. 
During the height of the storm the lightning Rashes averaged 
about twenty-five to the minute, 


THE Shetland County Council. says the Glasgow Aeraid, has 
resolved to apply to the Secretary for Scotland for an order 
under the Wild Birds Protection Act of 1894, prohibiting the 
taking of the eggs of certain wild birds. The schedule proposed 
includes such birds as the white-tailed or sea cagle, great skua, 
Richardson's skua, Wan whimbrel, ember goose, dc. .\ these 
lirds have become extremely rare, and it is stated that there has 
been recently a trade carrying on in their eggs for the American 
market, to the threatened eatinction of the birds. 


Wer are asked to announce that with the September number 
the -Imertvan Journal of Psychology will enter upon its seventh 
volume. The preceding volumes have been edited by President 
Ui. Stanley Mall (Clark University). For the future the editorial 
responsibility of the /esrnad will le shared by resident Tall. 
Vrof. E. ©. Sanford (Clark University), and Prof. 1. 13. Titchener 
(Cornell University). .\ co-operative board has been formed, 
which includes the names of Prof. F. Angell, Prof. tt. Teaunis, 
Prof. J. Delboeut, Dr. .\. Kirschmann, Prof. O. Kuelpe, Dr. A. 
Waller, FoK.S., and Urof. 11. K. Wolfe. The Jowrna/ will be 
devoted exclusively to the interests of experimental psychology 
(psychophysiology, psychophysics, physiological psychology, 
Xc.). Each nuntber will contain, as heretofore, original articles, 
reviews and abstracts of current psychological books and monv- 
yraphs, and notes upon topics of immediate psychological 
importance. Contributions may be addressed to either of the 
three evlitors, 

Scfeme states that the Board of Scientific Directors of the 
New York Botanic Garden has recently resulved to authorise a 
topographical survey of the 250 acres of land in Brony Park 
which have been set aside for the uses of the garden. .All the 
trees in the park are to be labelled, and new varieties of seeds 
desirable for cultivation are to be secured. 


Tre Allahabad Proveer MJat/ says that an experiment is now 
in progress in several of the larger gaols of the Punjab, which 
may have important results in the future. Tt has been one of 
the ordinary precantions in time uf cholera epidemics to boil the 
drinking water supplic:l to the prisoners, ‘To ascertain whether 
womight not be advisable always to boil the drinking water, the 
Licutcnant-Governor has ordered that a certain number of the 
prisoners shoul be given boiled, and an equal number unboiled, 
water, the results being reported at the end of the year. If 
thefe are as expected, the reduction in the fever death-rate 

tat be followed by a similar reduction in the mortality from 
dyetntery and diarchera. 


Wr legen from /éaeertoy that an important undertaking 
hoy been inaugurated at Seatde, in the State of Washington, 
US 
tered herbour, which communicates with the Pacific by the 
Strotoof Sen Juan de Tuea. 


This city is situxted on Tlhett Hay, a thoroughly shel- 


About two miles from the coast 


viel nd the town as a fresh-water lake of considerable sie, 
Heeger tes lef which about 16 feet above high water in the 
lb } end) between the lake and the sea has long been 

teed. ord the work has at last been definitely commenced, 
The boathe © the chasnel will le So tect, and the greatest 


depth ef ote tite willbe yoS feet, Almost the whole of the work 


will, however, be farmed out threugh comparatively high land, 
the amewin of ef vetion reroired being estimated at 36,000,000 


cube yard, 
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posed to use hydraulic nozzles to facilitate the work of excava- 
uon, the spoil being washed down by a jet of water issuing at 
high pressure from a nozzle, as in some of the Californian gold 
workings. A lock 400 feet long will be constructed at the sea 
entrance to the canal. The material excavated will be nsed for 
ratsing the level of low-lying ground along the sea front of the 
city, 

AM. ZACHAREWIEZ, Professor of Agriculture at Vauelnse. has 
found by experiment with different-coloured glasses that fruit is 
finest and earliest when grown under clear glass. Orange glass 
produces an increase of veyetation, bat at the cost of the amount 
of fruit, of the size and of its forwardness 


Violet glass canses 
the number of fruit to increase at the expense of the quality. 
Red. blue, and green glass are hurtful to all kinds of vegetation. 


THE possibility of successfully boring for water in extensive 
areas of crystalline rocks has been demonstrated, we learn from 
the September number of wVatiera/ Scfence, at several places 
in Sweden. The experiments were suggested by certain 
conclusions of Nordenskiald, based on the downward limit of 
surface variations of temperature and other physical con- 
siderations. Tle considered that vertical jointing of the rocks 
would not extend below 30 or 4o metres, and that at that 
depth extensive horizontal fissures must be formed. This has 
now been found to be the case, and from these horizontal fissures 
While these 
results are of practical importance (particularly with regard 
to the water-supply of small rocky islands), it also opens up a 
number of interesting general questions as to the flow and 
pressure of water in crystalline rocks. 


abundant water of great purity has been obtained. 


Ts our issue for August t§, we printed an abstract of a paper 
on The Voyage of the daéaretiy to Victoria Land,” read by Mr. 
C. ¥. Borchgrevink at the recent International Ucographical 
Congress, and now have to acknowledge the receipt of the 
journal and notes of the commander of the whaler ofa¢ 
urctte, in which Mr. Borehprevink made his somewhat un- 
propitious voyage before the mast, which the 
Secretary of the Royal Geographical Society of Australasia 
(Victorian Branch) has been good enough to send us. The 
pamphlet, which contains some highly interesting matter, is 
Leonard 


asa sailor 


accompanied by a lithographed map, by Captain 
Kristensen, of the Gack taken by his vessel, and forms part of 
the 7ransactiens of the above-named Society. 


WNalaral Siteatce for September contains extracts from the 
delivered by the Key, Canon vA. M. Norman, 
PLRIS., as resident of the recently held) Museums .Association 
at Newcastle, and deals with the progress of biology in’ that 
northern tawn. «Au article on ‘ The Geology of Ipswich and its 
Neighbomrbood,” by Mr. Clement Reid. appears at an opportune 
moment, and will doubtless be consulted dhy many geologists 
Assveiation. Other contubutions to the 
are:=-"* Some Recent Insect Literature,” ‘The 
Nacleohis.” ‘* The Kole of Sex,” and ‘ The A\Ueged Miocene 
Man in Burma.” The last-named article has reference toa paper 


address 


Visiting the Jiritish 


manber 


hy Dr. Noetling, published towards the close of last year, ‘* On 
the Qecurrenee of Chipped (2?) Flints in the Upper Miocene of 
furma.” The writer, Meo &. 2). Oldham, says in conclusion, 
“till more complete evidence has been produced it is impose 
sible te aceept dhe existence of man in either Miocene or Ulioeens 
times as ene of the established facts of geology” 


Wer are glad tu note the reappearance of the Ae/lettine 
Mensuak of the reorganised Italiin Meteorological Society. 
Vhe bulletin is issued in a more convenient, small folio form, 
but im other respeets it is similar to the former publication, The 
curremt number contains twe important articles by Vrof. 1. 


Th maternal is wiostly glacial drift, and it is pro: | Di Marcha, on the causes of the glacial epoch, and the dynamical 
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conditions of thunderstorms, and an investigation of the effects 
of the earthquake at Florence on May 18 last, by C. Bassani. 


AN examination of the gases liberated from certain of the 
sulphurons waters of the Pyrenees reveals, in the hands of M. 
Ch, Bouchard, the interesting fact that the formerly assumed 
nitrogen (from which the Spanish physicians have named these 
waters azoades) consists in part of free argon and helium. The 
collected gas was in each ease, after treatment with potash and 
phosphoric anhydride, introduced into a Plieker tube containing 
magnesium wire. Under the action of the silent discharge the 
nitrogen rapidly disappeared by combination with magnesium, 
leaving a residue exhibiting the characteristic rays of both argon 
and helium for the gas derived from the waters of la Raillere, 
helium from the springs of Bois, and helium together with probably 
an unknown gas from the waters of lowest temperature at Bois. 


THE use of magnesium wire and the silent discharge 
due to MM. 1.. Troost and L. Ouvrard, who show 
that the magnesium vapour produced very rapidly combines 
with nitrogen under the conditions obtaining in the tubes. 
Turther, the continued action of a powerful silent discharge, for 
some hours after the speetroscopie evidence proves the absence 
of nitrogen, results ina gradual diminution in intensity of the 
helium and argon rays. Finally a complete vacuum is pro- 
dueed, henee it appears that magnesium combines with argon 
and helium under these circumstances. Platinum appears to 
behave hke magnesium towards argon in Pliicker tubes with the 
silent discharge. 


is 


THE additions to the Zoological Society's Gardens during 
the past week inelude a Bonnet Monkey (J/acaces sinteus, 2 ) 
from India, presented by Mrs. Ball; an Emu (Dronneus nove- 
hollandic) from Australia, presented by Mr. C. W. Williams ; 
a Raven (Corvus corax), British, presented by Mr, \W. Weeker ; 
a Royal Python (Python regénis) from Dahomey, West Africa, 
presented by Mr. C. If. Itarley-Moseley ; a Common Chame- 
leon (Chanucleor vulgaris) from North Africa, presented by Mr. 
C. Sampson ; a Snake (Phrynonax entropis), a Snake 
(Phrynonax fasctatus) from Trinidad, presented by Mr, R. R. 
Mole; a White-tailed Sea Eagle (Hadtetas albietlla) from 
Scotland, two Diamond Snakes (Morelia spilotes) trom 
Australia, deposited ; eight Amherst Pheasants (7haumalea 
antherstie), six Ring-necked Pheasants (Phastauus forguatus), 
two Japanese Pheasants (Phastanus versicolor), a Termminck’s 
Tragopan (Certornts temmincki), bred in the Gardens. 


OUR ASTRONOMICAL COLUMN. 
PRorER Morion oF THE SUN. 


THE In the Septemher 
interesting account of a method of determining the proper motion 
of the sun from stellar proper motions. Denoting by mz and a’ 
the values of the annual proper motions of the stars, ¢ the space 
deseribed by the sun in one year, this space being measured with 
the same unit as the distance (p) of the sun, and .\and D the 
Right .\scension and Deelination of the apex of the sun’s way, the 
formule for reduction become 


mcos 8 = © cos I sin (a — A) 
p 
us =-“sinb +S cos D tan é . cos (@ -— A). 
cos 6 p p 


In the second equation the second term changes its sign with 
tan 6, » changes its value from star to star. Assuming that the 
mean of the values of this term will be small or zero, and that 
= represents the arithmetical mean, we have— 


= Ge =-csin PD xf 1), 
cos} p 


Now, because sin 1) is positive, the mean values of the left- 
hand side of the equation ought to be negative. If there were 
No proper motion to the sun, they should be zero. 

Using the catalogue of 1054 stellar proper motions, motions 
of M. Stumpe (fs¢r. Vach., Nos. 2999-3000, year 18ga), only 
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those stars have been employed the declinations of whieh are 
comprised between - 30° and + 30°, and the proper motions 
, less than 0°64. 
The mean values for the sum above were then tabulated for 
every hour of Right Ascension. These were found to be all 
negative, as they onght to be, and they did not differ very 
much from one another. For 555 stars the mean value was 
= 0) 38a 

M. Tisserand further investigated the values obtained from 
another catalogue of 2641 stellar proper motions, by M. Bossert, 
in exaetly the same way. Ilere the mean values were still found 
all to be negative, and not very different from one another. 
From 1337 proper motions the value obtained was -0"'131. 

By taking only the proper motions of stars comprised he- 
tween deelinations £15°, the value obtained does not differ 
materially from that given above. In the interval then of a cen- 
tury, for each hour of right ascension, the declinations of all the 
stars have diminished (in the mean) by quantities comprised 
hetween 10” and 20”; and he says, ‘‘il nous semble que cela 
donne une preuve materielle frappante du mouvement du 
Soleil.” 

THe Rotation oF VENus.—A difficult problem in observa- 
tional astronomy is the determination of the period of the rota- 
tion of Venus. M. Schiaparelli, whose powers of ohservations 
have been often put to the test, still thinks that the planet 
accomplishes one rotation in the same time that it takes to travel 
round the sun, or, in other words, the same hemisphere is always 
turned towards the sun. M. Leo Brunner, however, who has 
made during three months a great number of drawings, whieh 
appear to corroborate his statement, seems to be of quite a dif- 
ferent opinion, for he says: ‘* J‘ai le plaisir de vous annoneer 
que je viens de découvrir la vraie période de rotation de Venus, 
qui ne differe que de quelques minutes de celle de notre terre. 
Cette découverte est hors doute, ear j'ai pu voir arriver et passer 
des taches plusieurs jours avee la plus grande distinction. Nul 
doute a cet egard.** It must not be forgotten, however, that the 
observation of Venus is one attended by great difficulty. Even 
3runner’s drawings and those of Schiaparelli made of the planet at 
the same time are very different. There seems to be no doubt 
that the observations are all verging on the limit of visibility, 
and that the 224 days or the 24-hour period are just as probable 
as ever. 


UNIVERSITY AND EDUCATIONAL 
JEN TOSI EE NESE METS, 


CaMBRIDGE.—The following appointments have been recently 
made by the governing bodies of the undermentioned colleges :— 
AtSt. John’s, Mr. RAL. Adie, a Leeturerin Natural Science ; at 
Magdalene, Mr. G. T. Manley, Lecturer in Mathematics: at 
Trinity, Mr. G. T. Walker, Lecturer in Mathematics, and 
Messrs. W. C.D. Whetham and J. W. Capstick, Leeturers in 
Nataral Science; at Emmanuel, Mr. A. Eteholz, Lecturer in 
Natural Science: at Sidney Sussex, Mr. RK. Hf. D. Mayall, 
Lecturer in Mathematics: at Selwyn, Mr. L. A. Borradaile, 
Lecturer in Natural Science. 


NCCORDING to Sefence, Prof. Bonnet, Professor of Anatomy 
in the University of Giessen, has received a call to Greifswald ; 
and Dr. M. Miyoshi has been appointed Professor of Botany in 
the University of Tokyo. 

Mr. Cuas. Berry, horticultural lecturer to the East Suffolk 
County Council Technical Instruction Committee, has been 
appointed {nstruetor in ]lorticultare by the levonshire County 
Couneil, and will enter upon his duties at the end of September. 

Tue prospects of Day and Evening Classes at the Battersea 
Polytechnic Institute for the session 1895 6, has reached us, 
and contains full information respecting the numerous elasses 
held at this well-appointed institution. Several new classes are 
to be formed, and special provision ts made for the needs of 
students who are desirous of enteriny for the examination of 
London University, from the matriculation to the final B.Sc. 

Tue fourthannual report (1894-5) of the Department of Agri- 

' culture, Vorkshire Colleze, Leeds, has been published. and shows 
elearly that a great deal of useful work has been earried on 
during the past twelve months, and has, on the whole, met with 
very satisfactory success. With one exception (that of the 
classes for elementary teachers) each branch has eshibitea 
| much growth. The lectures given to farmers and others were 
1 
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well attended, and the work of the lecturers was much assisted 
by the travelling libraries sent out hy the Victoria University in 
connection with the various courses. A new departure was 
made hy the institution of short lectures on poultry-keeping. At 
the close of the session examinations were held, at which 18S 
candidates from 26 centres presented themselves, and of this 
number 145 passed. 55 attaining distinction. The prospectus 
of the Courses in Agriculture, Session 1895-6, is now ready, and 
may be had on application to the Kegistrar. 


THE Agricultural Department of the University College of 
North Wales, Bangor, has just issued its prospectus for the 
approaching session. in which all information respecting classes, 
Xc.. 1s given. .\rrangements have been made by which farms 
in the neighbourhvod of the college may be made use of by the 
professors and their students for practical instruction. The 
prospectus can be obtained from the Secretary. 


THE Zechnical World says: ‘‘One of the most interesting 
experiments undertaken by the Durham College of Science is 
the provision of a series of agricultural stations, of which there 
are now about sixty in Northumberland, Cumberland, and 
Durham. At these stations practical instruction is given by 
means of experiment and demonstration in the science of agri- 
culture. Manures are supplied to the stations from the college, 
where they are analysed and blended as may be required for the 
particular experiment, and the resultant crops are afterwards 
tested under the direction of the Professor of Agriculture. These 
experiments give valuable opportunities to students to observe 
the varying results obtained under the different conditions of 
soil and climate in the various districts of the North, and also 
provide useful data for agriculturists therein.” 

ANEW technical school was opened at Runcorn on August 
31. by Sir John T. Brunner, M.V. The school was erected at a 
cost of £4200, and contains eleven class-rooms and a lecture: 
hall. 

TN view of the forthcoming opening of the Medical Schools, 
the current issues of our contemporaries, the Lancet and Aritish 
WVedtial Journal, are devoted almost exclusively to particulars 
likely to be of service to medical students. The Chemical News 
for September 6 is likewise a ‘¢ student’s number,” and contains 
much information respeeting the various schools of chemistry. 


SOCIETIES AND ACADEMIES. 
Paris. 

Academy of Sciences, September 2.— M. Fizeau in the 
chair.—The work of 1895 at Mont Blanc Observatory. by M. 
J. Janssen. 
been made with very delicate instruments at Crands-Mulets 
(3050 m.) and at Chamounix by M. Bigourdan, Tt is hoped to 
carry out a similar determination on the summit of Mont Blanc 
neat year. MI the parts of the 33 em. parallactic telescope 
have been conveyer] to the site at the head of the glacier where 
it iste be erected. On the presenee of argon and of helium in 
certain mincral waters, by M. Ch. Bouchard. (See Notes, 
}» 457).6 On the combination of magnesium with argen and 
with hehum, by MIM. L. Troost and 1, Quvrard. (See Notes, 
Pp. a87) Gn a eentinuous group of transformations with 
twenty-eight parameters which vecurs in the theory of deforma- 
tion of surfaces, by Me Paul Stacckel.= Researches on the 
combinations of mercurie evanide with bronides., by Al. Raoul 
Varet. Thermochemical data are given tor ao muimber of 
emypcunds of the general type 2b eCyg Mare xti,O. Tt is 
shewn that in solution these substances yield bat a slight 
sspurpurite reaction, and shghtly redden htmus. With heat the 


cffe tas increased, ‘The substances possess a similar constitution 

the chlerocyanides, the cyanoyen renuning mostly in 

ceobenation with the mercury. Rather a greater proportion of 

+ CV faLOn passes over to the sceond metal than in the case 

f We cobrocvanides, A slight evolution of heat orcurs 

noehe ctinge, ao result: contrary te what) would be 
ey oto frase othe character of the loda-compounds. 


On f pretion of hydrogen selenite, by VEE. lelabon. 
Ligowl ti aborhs hydrogen selenide. Carrying out 
cNperit The f rmation of hydroyen selenide in relation to 
tere periturce with the emailest excess Of selenium in order to 


aver thr orc efereor, tas found that the feamula of Gibbs 


aed Dwhem, 
lee 7 es! 
Me I 
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| great seismic and atmospheric disturhances during the passage 


Determinations of the intensity of gravity have , 
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accurately represents the experimental results (f, and f. represent 
the partial pressures of 1] and Sell,, T is the abs. temp. of 
experiment, log means Napierian log, M, N, and S are con- 
A: 

ath? 


stants). The ratio p = has a maximum value at a 


M 


temperature / = . - 273. With values of the constants cal- 


culated from the experimental results, ¢ = §75°, the experimental 
maximum agrees with this result. The molecular heat of 
formation calculated by Duhem’s formula with the found values 
for the above constants is - 17380 Cal., Fahre found - 18000 
Cal. The difference is not great, and may be readily accounted 
for when it is remembered that (1) in this formula hydrogen 
and hydrogen selenide have been assumed to be perfect gases i (2) 
the formula has been applied beyond the limits of temperature 
of the experiments from which M and N are determined.— 
Action of carbonic acid, water, and alkalis on cyanuric acid and 
its dissolved sodium and potassium salts, by M. Paul Lemoult. 
«A heat of neutralisation paper in which the decomposition of 
cyanuric acid slowly occurring in presence of bases is 
shown to agree with the equation C,N,0,1, _ diss. 
+ 3H,O + Ag = 3CQ, diss. + 3NI11, diss. + 200 Cal.— 
The eclipsoscope, an apparatus for viewing the chromosphere 
and solar protuberances, by M. Ch. V. Zenger.—M. Ch. V. 
Zenger sends another note retative to the possibility of predicting 


of periodic swarms of shooting-stars when great activity of the: 
solar surface is observed at the same time. 


BOOKS, PAMPHLET, and SERIALS RECEIVED. 
Boorse The Herschels and Modern Astronomy: .\. M. Clerke (Cassell). 
—The Growth of the Brain: Prof. H. H. Donaldson (Scott).— Peasant 
Rents (Economic Classics): R. Jon 1831 (Macmillan). Cubature des” 
Terrasses ct Mouvement des Ter Bariés (Paris, Gauthier- Villars), = 
Quantitative Chemical Analysis: s and Coleman, 
(Churchill), — Notes on the > é y in relati . 
Planetary, Cometary, and Geological Phenomen 
Pan!).—On the Structure of Greek Tribal Socie 
millan}.—Observations and Researches made ; 
tory in the Vear 18y4: Dr. W. Doberck (Hong Kong). 

Pamputev.—The Movements of the Kosi River: F. 
(Calcutta), 

SeRIALS.— Science Progress, September (Scientific Press). Proceedings 
of the Physical Society of London, September (Vaylor and Francis). 
Himmel und Erde, September (Rerlin)= Journal of the Asiatic Societ 
Bengal, Vol. Iniv Part 2, No. 2(Caleutta)—Journal of the Franklin Tn 
tute, September (Philadelphia).-- Memoirs and Proceedings of the Mane 
chester Literary and Philosophical Society, Fourth Series, Vol. 9 
(Manchesterjow American Journal of Science, September (New 


aA. Shillingfor 


CONTENTS. 


A New Standard Dictionary 
The Chemistry of Lighting. 
Our Book Shelf :— 
Murche: ** Science Readers”. eo ASS 
Ps Se Ue Gna ait WREST 5 a a 2 a 6 
Letters to the Editor :— 
Vhe ‘*4026°5~ fine and 1), Prof. C. A. Young. 
On the Temperature Variation of the Thermal Con- 
ductivity of Kocks.-- Prof. Robert Weber . . 
Esxpenmental Mountain-building, (If th Dragram.) 
L. Belinfante . . UR no 
Joseph Thomson, W. Botting Hemsley. F.R.S.. 
late NestlingssJiaas. Shaw. 2. 2... 
The Institute of France. By Dr. Henry de Varigny 
The Ipswich Mecting of the British Association 
Inaugural Address by Sir Douglas Galton, K.C.B., 
PRS freilcnt . . se 2 es . : ee 
Section \. Mathematics and Uhysics. Opening Ad- 
dress by Prof. W.M. Hicks, F.R.S., lresident 
of the Section vee SEOee = ae 
Seetion Boe Chemistry. Opening wAddress by Prof, 


By ‘Ww ap. 


Raphael Mcldola, F.R.S., lresident of the 
EDN Ghd eso 6 MG & a 6 “ 
Notes. - Crone Gc: 


Our Astronomical Column:— 
(the braper Monon ofthe an). 2) eee 


TOURIST eI sy ge hoe oe ee ok 
University and Educational Intelligence ..... 
Socicties and Academies . . Screen co 


Books, Pamphict, and Scrials Reccived. . 2... 


THURSDAY, SEPTEMBER 19, 1895. 


THE BRITISH ASSOCIATION. 
WEDNESDAY. 
'TCHE British Association meeting at Ipswich has now 
practically come to an end. The stream of 
strangers which set towards the town a week ago shows 
signs of retiring, and, in the course of a day or two, the 


ancient and interesting county town of Suffolk will have | 


returned to its normal condition. The meeting has been 
a very pleasant one for all, and the delightful weather of 
the past week has naturally attracted a large attendance 
at each of the many enjoyable excursions to places of 
interest in the surrounding country. The Association has 
often met in places far richer in educational and scientific 
institutions than Ipswich, but it has rarely met in a 
centre within easy reach of picturesque scenery offering 
more facilities for geological observation, or possessing a 
greater abundance of objects of intercst to students of 
antiquities. This, combined with the fact that papers of 
extreme value have been communicated to cach of the 
Sections, will make the meeting memorable to all who 
have attended it. As we shall follow our usual custom of 
giving reports of the work done in the Sections, it is 
unnecessary here to do more than refer to one or two of 
the papers and discussions which have excited general 
interest. 

The subject of scientific research was brought up in 
Section .\ by Sir Douglas Galton’s description of the 
Reichanstalt, Charlottenburg. After giving a full account 
of the construction, endowment, and management of that 
institution, which has for its object “the development of 
pure scientific research and the promotion of new applica- 


tions of science for industrial purposes,” it was pointed ! 


out that, in this country, there is no Government depart- 
ment which approximates to it. Recognising our de- 
ficiency in this respect, the suggestion was made that a 
committee of inquiry take the matter up, with the idea of 
formulating some definite proposal for the establishment 
of a central institution where standardising and research 
could be carricd on without interruption. If the ideas 
with reference to such an institution should take tangible 
shape, as we sincerely hope they will, the Ipswich meeting 
will be remarkable in the annals of the Association as one 
from which a new departure in national enterprise began. 

The joint meeting of Sections A and B, on Friday, was 
marked by two important communications on argon and 
helium. By methods which command the admiation of 
every one who can appreciate scientific inquiry, Lord 
Rayleigh showed how he had measured the refraction and 
viscosity of the two new gases. The refractive index of 
argon turns out to be o'961, while that of helium appears 
to be as low as 0146; both being compared with dry air. 
With the viscosity of dry air as the standard of comparison, 
those of argon and helium were respectively 121 and 
096. Another interesting matter referred to by Lord 
Rayleigh in the course of his communication was the 
nature of the gas from the mineral spring at Bath. Some 
months ago, before the discovery of terrestrial helium, 
Lord Rayleigh and Prof. Ramsay cxamined samples 
of that gas for argon, but without finding the new 
element. The results were such, however, that an 
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| examination of the yas for helium way lately undertaken, 
and Lord Rayleigh was able to say that he had proved 
spectroseopically that helium really exists in the Bath 
gas. ‘The question as to the nature of helium itself was 
| elucidated by Prof. Runge in his contribution to the dis- 
cussion of “the evidence to be gathered as to the simple 
or compound character of a gas from the constitution of 
its spectrum.” [t may be remembered that a short time 
ago, Prof. Runge contributed to these columns an article 
| on the analysis of spectra by investigation of the periodic 
distribution of wave-lengths. He took the spectrum of 
| lithium as a typical example of a spectrum which could 
be resolved into two spectra, the lines in each of which 
were connected by a simple formula. Taking his own 
observations of the spectrum of hehum, Prof. Runge 
showed that helium is not an element but consists of two, 
| and not more than two, elements. The conclusion is 
| arrived at because the helium spectrum can be resolved 
into two sets of lines each apparently distinct from the 
other. 

Of all the Sections, those of Geography and Anthro- 
pology have attracted the largest attendance, owing 
doubtless to the fact that the subjects dealt with could be 
easily followed, and are of general interest. But, besides 
the more or less popular papers of a resurrectionary 
character, a large number of distinctly new subjects have 
been brought up and discussed. The difficulty has been 
to find time for the long lists published in each day’s 
Journal, and this difficulty is increased by the apparent 
inability of some of the readers of papers to express 
their conclusions in concise language. On account of 
the lack of this quality, the time for discussions has in 
several cases been very limited, and thus the first aim of 
a meeting of scientific men has been defeated. 

At a meeting of the General Council, the question of 
Antarctic exploration was brought forward by the Royal 
Geographical Society, with a view to co-operation, and to 
the undertaking being unanimously advocated by the 
scientific societies of (Great Britain and Treland. The 
Council expressed their sympathy with, and approval of, 
, the etfort which was being made to organise an expedition 
| for the exploration of the Antarctic Sea, but did not con- 
sider that any further action could usefully be taken by 
them at present. 

As to the official affairs of the Association, Prof. 
Schafer has been elected General Secretary im the place 
of Sir Douglas Galton, the present President. Sir W. H. 
Flower has been elected to represent the Association at 
the International Congress of Zoology at Leyden. 

The retiring members of the Council were Prof. Lan- 
kester, Prof. Liveing, Mr. Preece, Prof. Reinold, and 
Prof. J. J. Yhomson ; and the new members elected to 
serve on the Council were Prof. Vernon Jlarcourt, Prof. 
Poulton, Prof. W. N. Shaw, Mr. Thiselton-Dyer, and 
Prof. J. M. Phomson. 

The General Committee resolved on Monday that Sir 
Joseph Lister be appomted President-elect for the meet- 
ing at Liverpool next year. Prof. Hlerdman, Mr. J. C. 
Yhompson, and Mr. W. E. Willink were appointed local 
| seeretaries for that meeting, and Mr. R. Bushell local 
treasurer. “The Vice-Presidents-elect nominated for the 
meeting were the Lord Mayor of Liverpool (1896), the 
Earl of Sefton, the Lord-Lieutenant of the County of 
Laneaster, the Earl of Derby, Sir W. B. Forwood, Sir 
H. E. Roscoe, Mr. W. Rathbone, and Mr. W. Crookes. 
An invitation to hold the meeting in 1897 in Toronto. 
supported by cordial letters from British Columbia, from 
the University of Toronto, and Colleges of Manitoba, was 
accepted, 

The following is a synopsis of the grants of money 
appropriated to scientific purposes by the General Com- 
mittee this morning. The names of the members entitled 
to call on the General Treasurer for the respective grants 
are prefixecl -—- 
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400 
Wis rhieotnd Pihivn 
Doo Corey Fustere: Electrical Standards (and 
expen Jed balance in hand! i 35 
Mr. G. J. Symonse Photographs of Metcordl ' 
eal Phenonsena.. 15 
Vord Rayleigh Mathematical Tables (unexpended 
vance) 
“Mr. GT. Symons—Seismole gical Observations So 
Dr. Ff. Athinson Abstracts of Physical Papers Too 
"Kev. R. Harley ~Caleuletion sf Certain Integrals 
(renewed) a a Ar ie 15 
Tre oS. PL Thempssn—Uniformity af Size of 
Dawes af Trans tins, dc. renewed) ., 5 
SinG. Gi. Stokes) Solar Radiidon re 30 
Cama st7y?. 
Sir V1. EE. Roscoe Wose-leneth Tables of the 
Spectra uf the Elen ents toe 10 
Dr. VT. VP. Thorpe Action of Light upa n Dyed 
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Pret. 7. 1 Reynolds Llvctrolytic (uantitative 
Analysis (renewed) ne ae ne ; 10 
Veo oR. Warringtun--The Carbohydrates of 
li rley Straw 5 : an ot : 50 
Pref, KR. Meldola Report of the Discussion on 
the Relation of Ngriculture to Science 5 
Geology. 
“Vrot F. ull} Errati- llocks Bi 10 
"Prof, T. Wiltshire Pale ozoie Vhyllopoda 3 
Mr. J. Horne -Shell-bearing Deposits at Chiva. dec. 10 
Dor, Re OUT. Vraquair Furypterids of the Pentland 
Tills a a rig aah ae Be 5 
Prot. T. G. Bonney Investigation of a Coral 
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"Prat oN. TL Green Examination of the Locality 
where the ml in the Oxford Museu 
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Sir John ee Valealithic Deposits at Hoxur ., 25 
Sir WoT. Flowers Taina of Singapore Caves 4o 
VY. b. Jamieson .Aze and Relation of Rocks near 
Moreseat, “Mberdeen a 10 
Folon. 
Dr. 7. E. Selater Table at the Zoulugical 
St tien, Naples ; ae Se: TOO) 
“Mr G. ©. Bourne) Table at the Miological 
Laboratory. Plymouth (475 renewed) 15 
“Prot, We N. Derdman Zoology, Botany, and 
(ieology of the Trish Sea (partly renewed} =. 550 
"Dr V1. Slater) Zoology of the Sandwich Islands 100 
Dr. J. EB Slater Vintean Wake Fauna «.. 4 100 
Prof. W. XN. Herdihan = ysters under normal and 
abnormal environment... we 4o 
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Mnf, B. W Kennedy Cahbratien and com- 
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BOB SBIE STS CSI INI Est 
SECT ION: 
GEOLOGY, 
Underground in Suffolk and its Borders. 
OPENIN . ADDRESS BY W, wR. Tae 


Wks the British Association revisits a town it is net unusual 
for the Sectional Presidents to refer to the addresses of their 
Jocal predecessors, and to allude to the advance of their science 
since the former meeting, JT have atall events tried to folluw 
this course, with the sad result of having to chronicle a falling 
hack rather than an advance in cur methods cf preeedure s for 
at the meeting of i851 all the Sectional Presidents had the 
wisdem net to give an address, and of all the inventions of later 
years 1 look upen the presidential adkdress as perhaps the worst. 

Had } the courage of my opinien 1 should not now trouble 
you: but an official life of over thirty-eight years has led me to 
do what Tam told ta do, anil to suppress my own ideas of what 
is right. .Mfter all it is the fault of the Sections themselves that 
they should suffer the evil of addresses. “They could disestablish 
the institution without ditheully, 

On these oceasions it is not usual to allude to the personal 
losses our science has had in the past years but there are times 
when the lack of a familiar presence can hardly he sed over, 
and since we Jast met we have Jost one of cur most constant 
friends. who had served ns Jong and well, and had been our 
Seeretary for a far longer time than any other holder of that 
office. When we were at Oxford last summer none of us could 
have thought that it was our last meeting with William Topley. 


(continue ?), 
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} do not now mean to say anything on the orizin or on the clas- 
sification of the various divisions of the Crag and of the Dyitt that 
oecur so plentifully around us, and form the staple interest of Hast 
Anglian geology. These subjects, which are the more interest- 
ing rom being controversial, F leave to my brother-hammerets, 
and without claiming the credit of magnaninity in so doing, 
having said what Thad to say on them in sundiy Geological 
Survey Memoirs. ‘Vhe object of this address is to carry you 
below the surface, and to point out how much our knowledge of 
the geology of the county in which we meet has been advanced) 
by workers in another field, by engineers and others in their 
search for water. .\s far as possible allusion will be made only 
to work in Suffolk 2 hut we must occasionally invade the neigh= 
houring counties. 

This kind of evidence has chiefly accumulated since the meet 
ing of the Associauion at Ipswich, in 1851; for of the 476 Sutfolk 
wells of which an account, with seme geologic information, | 
been published, only siaty- -eight were noticed hefure that ye 
all bat (wo of these, being ina single paper. The notes on 
these wells are now to be found in twelve ¢ reological Surve 
Memoirs that refer to the county, Number alone, however. i 
not the only point, and many of the hater records are marked by 
a precision ‘and a detail rarely approached in the older ones. 1 
Shoukd be stated that in the above and in the following number 
Strict accuracy is not professed, nor isit material .\ slight erre 
in the number of the wells, one way or the other, wonld make 
practically no difference to the general conclusions, 

Now Tet us sce how these records afleet our hoowledge af the 
various geologte formations, beginning with the newest and 
working downward, 


The Drift. 

Under this head, as a) matter of convenience r the present 
purpose, we will include everything above the Chillesford Ch 
There is ne need for refinement of classification, and the th 
beds that come in between that Clay and the Drift in some part 
do wot affect the evidence we have to deal with, 

Asaamatter of fact tis only from wells that we can tell the 
thickness of the Dinft over most of the great plateau that this 
formation chichy forms : open sectiongthrongh a great thieknes 
of Wiift, to its base, are rare, except on the coast. 

There is often some doubt m classifying the beds, the division 
hetween Daft and Crag being sometimes hard to make in 
sections of wells and borings; but from an examination of the 
records af these Suffolk sections that pass through any part of 
the Draft Series (as defined above) we find that no Tess than 17ae 
show a thickness of 50 feet and upward, whilst of these 3.4 prove 
no less than 100 feet of Lnft, many reaching to much more. Of 
the twe that are said to show a thickness of over 200 feet and 
the one other said to be more than 300 feet deep in Drift, we 
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can hardly feel certain: but such amounts have been recorded 
with certainty as occurring in the neighbouring county of Essex. 

These great thicknesses (chiefly consisting of Boulder Clay) 
show the importance of the Drift, and the impossibility of map- 
ping the formations beneath with any approach to accuracy, on 
the supposition that the Drift is stripped off, as is the case in the 
ordinary geologic map. The records also show the varying 
thickness of the Drift, and how difficult it often is therefore to 
estimate the thickness at a given spot. Sometimes the sections 
seem to point to the existence of channels filled with Drift, such 
as are found also in Essex and in Norfolk ; and it may be noted 
that in the northern inland part of the former county, one of 
these channels has been traced, though of course not continu- 
ously, for some eleven miles along the valley of the Cam, and 
at one place to the depth of 340 fect (or nearly 140 helow sea- 
evel), the bottom of the Drift moreover not having been reached 
even then. .\ channel of this sort seems to occur close to us, in 
the midst of the town of Ipswich, where, by St. Peters, one 
boring has pierced 7o feet of Drift, and another 127, in ground 
but little above the sea-level. 

As the Drift sands and gravels, that in many places occur 
below the Boulder Clay, often yield a fair amount of water, the 
proof of their occurrence and of the thickness of the overlying 
elay is of some practical good. 


DEE Cras 

On this geologic division we have a less amount of informa- 
tion, as would be expected from the fact that it is not aearly so 
widespread as the Drift, and this information is confined to the 
Upper, or Ked, Crag, the Lower, or Coralline, Crag occurring 
only over a very small area, and no evidence of its underground 
extension being given by wells. 

What we learn of the Red Crag, however, is of interest, 
several wells having proved that it is far thicker underground 
than would have been supposed from what is seen where its base 
Crops out. One characteristic, indeed, of this sandy deposit, in 
the many parts where it can be scen from top to bottom, is its 
thinness, as in such places it rarely reaches a thickness of 40 
feet. But, on the other hand, wells at ]loxne seem to prove 
more than 60 feet of Crag, whilst at Saxmundham the forma- 
lion is 100 feet thick, and at Leiston and Southwold over 140. 
Further north, just within the border of Suffolk, there is, at 
deccles, a thickness of 50 feet of sand, or, with the overlying 
Chillesford Clay, a total of 95. Our underground information 
has, then, trebled the known thickness of the Upper Crag of 
Sutfolk. 

Tt has also shown that at some depth underground the colour- 
name is a_ misnomer, the shelly sands being light-coloured and 
not red. This is the case too with some other deposits, which 
owe their reddish-brown colour at the surface to peroxide of iron, 
Presumably the iron-salt is in a lower state of oxidation until it 
comes within reach of surface-actions. This seems to point to the 
risk of taking colour as the mark of a geologic formation. 


Eocene Tertiartes. 


Below the Crag there is a great gap in the geologic series, 
and we come to some of the lower of the Tertiary formations, 
about which little had been published, as regards Suffolk, before 
the work of the Geological Survey in the county. It seems as 
if the special interest in the more local Crag had Jed observers to 


neglect these beds, which had been amply noticed in other — 


dirts. 

! We have records of more than forty wells in Suffolk that are 
partly in these deposits, and of these thirty-six reach down to 
the Chalk, twenty giving good scctions from the London Clay to 
the Chalk, he thickness of the Lower London Tertiaries 
(between those formations) thus proved varies from 30 to 794 
feet, the higher figure being much greater than anything shown at 
the outcrop. The greatest recorded thickness is at Leiston, 
where, moreover, the top 26 feet of the 794 may belong to the 
uppermost and most local of the three divisions of the series, 
the Oldhaven Beds, of very rare occurrence in the county. The 
next greatest thickness is at Southwold, where the whole has 
been classed as Keading Beds (the persistent division), though 
here and clsewhere it is possible that the underlying Vhanet 
Beds are thinly represented. It is noteworthy that at both these 
places, where the Lower London ‘Tertiaries are thick, they are 
also at a great depth, beginning at 2524 and 218 feet respec- 
lively, which looks as if, like the Crag, they thickened in their 
underground course away from the outcrop. 
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The important evidence given by these wells. he wever, is nur 
as regards thickness; it is to show the underground] catent of 
the older Tertiary beds, beneath the great sheet of Crag and 
Drift that prevents them from coming to the surface north-east- 
ward from the neighbourhood of Woodbridge. It is clear that 
over this large tract we can know nothing of the leds beneath 
the Crag otherwise than from wells and borings: and, until 
these were made, our older geologic maps cut off the older 
Tertiary beds far south of the parts to which we now kiow that 
they reach, though hidden from our sight. Noone. for instance, 
would have imagined many years ago that at Southwold the 
Chalk would not be touched till a boring had reache i the depth 
of 323 feet, or some 280 below sea-level, nor that it Leiston 
those figures would have been about 297 and 240. 

It is from calculations based on the levels of the j inction «f 
the Chalk and the Tertiary beds in many wells that the line 
engraved on the Geological Survey map as the probable boundary 
of the latter beds uncer the Crag and Drift has been drawn, 
From what has gone before. however, as to the great irregularity 
in the thickness of the Drift, it is clear that this line must be 
taken only as approximate, and open to correction as further . 
evidence is got; albeit the junction of the Chalk and the Tertiary 
beds is found to be here, as elsewhere. fairly even, along an 
inclined plane that sinks towards the coast. 


Creta.cous Be ts, 

Vhough the Chaék is reached by very many wells. yet we get 
less information about it, by reason of its great thickness. More- 
over, the great amount of overlying beds in many cases is a bar 
to deep exploration. 

Of our Suffolk wells there are forty which go through 100 feet 
or more of Chalk. Of these twenty go through 200 feet or more, 
half of these to 300 or more, and again half of the ten to 400 or 
more, a very exact piece of geometric progression, or more 
strictly, retrogression. .\lthough two wells pass through the 
great thickness of more than Soo feet of Chalk, yet neither of 
them gives us the full thickness of the formation ; forthe S16 
feet at Landguard Vort do not reach to the base, whilst the 843 
(or $17) feet at Combs, near Stowmarket, do not begin at the 
top. 

As in no case yet recorded has the Chalk been pierced from 
top to bottom in Suffolk (a defect that will be supplied during 
this meeting by the description of the Stutton boring), that is to 
say, no boring has gone from the overlying older Tertiary beds 
to the underlying Gault, we must now, therefore, cross the 
horder of the county to get full information as to the thickness 
of the Chalk ; and we have not far to go, for the well-known 
Harwich boring passes through the whole of the Chalk, proving 
a thickness of $go feet. It is almost certain, indeed. that this 
should be given as a few feet more, for the 22 feet next beneath, 
which have been described as Gault mixed with Greensand, is 
probably in part the green clayey glauconitic base of the Chalk 
Marl. We may fairly add to this number 5 feet (as also in the 
case of the Combs boring), and may say that, in round numbers, 
the Chalk reaches a thickness of about 900 feet in the south- 
eastern part of Suffolk, ‘Toward the northern border of the 
county it 1s probably more. as the deep boring at Norwich passes 
through nearly t160 feet of Chalk, and that without beginning 
at the top of the formation, 

Of our recorded Suffolk wells only three reach the base of the 
Chalk, at Mildenhall, Culford and Combs; consequently we 
have little knowledge of the divisions of the Chalk. These 
divisions, indeed, are of comparatively late invention, having 
been evolved since the publication of many of the deep sections 
that have been referred to. 

If the Upper Chalk at ]larwich goes as far down as the flints, 
then we must allow it to be 690 feet thick, leaving little more 
than 200 for the Middle and Lower Chalk together. At Land- 
guard Fort, from the same point of view, th Upper Chalk 
would certainly be 500 fect thick, and one cannot y how much 
more. 

At Combs, on the other hand, flints have been recorded as 
present only in the top 27 feet of the Chalk ; but whilst this 
may have heen owing in part to the boring having passed be- 
tween fairly scattered nodules, and in part, perhaps, to insufii- 
cient care in observation, at [arwich it is possible that some 
flints may have Leen carried down in the process of boring. 

What evidence we have tends te show, however, that the 
Upper Chalk forms a good deal more than half, and perhaps 
about two thirds, of the formation, the Middle and Lower Chalk 


fi2 
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| eg rather thay. Ths agrees with what is found in other parts 
woeere the Chalk is thick, eatra thickness being chiefly due to the 
syghest division. The glauconitic marly bed at the hase seems 
vele well developed and to be underlain by the Gault clay: so 
vet we have no sood evidence of the occurrence of Upper 
Grcensan], This division may be thinly represented at Milden- 
hall, but it is dithicult to classify some of the beds passed through 
iy the old boring there. 

As far as the Gau/t is concerned, little, of course, is known: 
Ter that hide points to this formation being unusually thin, pre- 
semably only 73 feet from top to bottom at Culford. and probably 
) ? more than between 50 and 60 at and near Tlarwich. In the 
nerth-western part of the neighbouring county of Norfolk it is 
well known to he still less, the clay thinning out northward 
along the outcrop, until at last there is nothing but a few feet of 
Iked Chalk between the carstene of the Lower Greensand and 
the Chalk. The Gault being of much greater thickness around 
ant under other parts of the London Basin, this thinning in 
Norfolk and Suffolk is noteworthy. The absence of the more 
ir nstant Upper Greensand is to be expected in most places. 
Jad calls for no remark: it may, however, be noted that geo- 
1 gists are coming te the conclusion that these two divisions are 
really parts of one formation, and one result of this geologic 
we Iding is for the inconstancy of one partner to be greatly com- 
y-vsated by the constancy of the other. 

The Low r Green amd has been found in one deep boring 
enly, at Culford, in the western part of the county, where it is 
represented by 32) feet of somewhat exceptional beds. This 

ight thickness prepares us for underground thinning, and in the 
far east of the county the formation is presumably absent, there 
weng no trace of it at Harwich or at Stutton, 

With the Cretaceous beds we pass from the regular orderly 
Secession of geological formations + indeed, it may be said that 
when we reach the base of the Gault we pass ont of the region of 


hots ante the realm of speculation. 


We have come, then, to perhaps the most interesting problem 

the geology of the hastern Counties, to the consideration of 

question, What rocks underlie the Cretaceous beds at great 

ee yths? In dealing with this TL must ask your patience for fre- 

Geert cxcursions outside cur special district, and sometimes 
vy Jes! far away from it. 

Beyond the outerop of the lower beds of the Cretaceous Series 


© Cambridgeshire and Norfolk, we tind of course a powerful | 


clapment of the reat Jurassic Series; but the only two 
roerved deep borings im and near Suffolk that have pierced 
1 reevh the Cretaceous hase, at Culford on the north-west and at 
Harwich on the sowth-cast, show nota trace of anything Jurassic : 
they puss suddenly from Cretaceous inte far older rocks. And 
Yore a paper that is ta be brought before you mast be anticipated, 
voa slight extent, by adding that the trial-boring at Sctten 
bews jest U0 sate thing, the Gault resting directly on a much 
Mer nek, which cannot he classed as of Secondary age. 
There is to Weed mow to discuss the hterature of the old rocks 
fo derervend i south-eastern England, that has often been 
Weimay take the knowledge of what has been shown by 
ns de p buries as commen property, and may vse it 
heey, witheet troubling to state the source of each piece of in- 
Pieeon. end To will net therefore burden this address with 
riers, 1 hel indeed thought of supplementing a former 
vt by nevieiig the later literature of the subject; but 
Ved teepare yourtrom the infliction, and myself from the 
roaM@ efartheting : though i may be convenient ta add, inthe 
mieten \ppendia, a listofthe chief papers on the subject that 
wen pablished @inee the qifestion was discussed at length 
OSG, inn ofteial riemenr on the geology of London, and 
ply 1 omistions in that work, Nor da 1 pireqiose to 
heeoy epee) enucisite of papers on the subject that have 
ef lite yours; this is hardly the ocetsion for eon- 
Wh hoagtay well be pit off toa more convenient season, 
or) ret@irks, however, P shall have to riahe after put 


u fo te Lefor you, 

r Ye cle ep berings reaching to old rocks in’ the 

Is © f which accents have been published. We 

teed feer -f thee (Meus's, Streatham, Kichimond and 

freer | heel) seperate these rocks fram the Cretarcous 

mn, roar ivan whieh these last rest direct on old 

reba Were, Owelwet, Kentth Tova, Cregsness, Culford, and 

Ilerwed SPU HT on ree mithes a seventh, The Jurassic 
ae Ir Py pt Shon borings, cither in| London or} 
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sul further southward, and in one case only (Dover) is there any 
considerable thickness of these: in the other three they are 
from 384 to $74 feet thick. As far as regards Suffolk and its 
horders we may therefore disregard them, except in the far west, 
near their outcrop. and we may pass on to consider the older 
rocks that have been found. 

So far the occurrence, next beneath the Cretaceous or Jura 
beds, of Silurian, Devonian, and Carboniferous rocks has be 
proved, whilst in some cases we are still doubtful as te the ag 
of the eld rocks found, In five cases distinctive fossils ha 
heen found (Ware, Cheshunt, Meux’s, Dover, and Ilarwich), 
but in five others they have not (Kentish Town. Crossness, 
Richmond, Streatham, and Culford), and it is in the latter group 
too that the character of the beds leaves their age in doubt. Se 
far another must be added to these, as no fossil) has yet be 
found in the old rocks at Stuttan. 

Of the above ten deep borings in the London Basin (using 
that term in the widest sense. as including the Chalk tract tl 
everywhere surrounds the Tertiary beds) we owe nine to ende: 
vours to get water from deep-seated rocks, and in addition ta 
these nine we have several other deep borings, which though not 
carried through to the base of the Secondary rocks, yet give 
much information concerning those beds (at Holkham, Norwich, 
Combs, Winkfield, London, Loughton, Chatham, and Dover). 
In one case only, that of Dover, has the work been done 
for the purpose of exploration, but now, after a few years 
interval, a second trial has been mace at Stutton, 

Now both of these borings were started for a much more de: 
finite object than merely to prove the depth to older rocks, or the 
thickness of the Cretaceous and Jurassic Series. There is one 
particular division of those older rocks that has a distinct fas 
cination for others than geologists. We, happily, are content 
to find anything and to increase our knowledge in any direction, 
but naturally those who are net geologists, as well as many wh 
are, hke to tind something of immediate practical value. Xs 
already shown, we owe much knowledge of the underground 
extension of formations to explorations for water ; it has now 


tainly more valuable thing, coad, 

The first place to suggest itself to those geologists who hi 
worked at this question, asa good site for tial, was the neighbour 
hood of Dover, and for various good reasons. The trial | 
been made, and successfully, several hundred feet of C 
Measures having been found, withont reaching their base, 
with several beds of workable coal. 

Beyond that neighbourhood, however, geologists are not 
such accord, and yenerally speaking. fairly good reasons 
he given both for and against the selechion of many tr 
for trial, except in and near London, where no geologists woul 
recommen it, from the evidence in our hands. 

Let ws then shortly review the evidence that we have on th 
underground extension of the older rocks in south-caste 
England, with a view of considering the question of the pr 
sibility of finding Coal Measures in any of the folds into wh 
those rocks have probably, nay dimost certainly, heen thrown, 

The area within which the borings that reach older rock 
the London Basin is enclosed is an irregular pentagon, froma ie 
Dover, on the south-east, to Richmond on the west, thenee 
Ware, thenee to Culford on the north, thence to Elarwich, 
thence southward ta Dover, the greatest distance hetween an 
borings being from Dover to Culford, about cighty-sia niles, 
is therefore over a large tract, extending of course beyond 
boundaries sketched above, that we have good reason tad 
that older rocks are within reasonable distance of the sur 
nowhere probably as much as 1000 feet, and mostly a good 
less. 

We must now consider some evidence outside (he tract hither 
dealt with. Southward of the central and eastern parts of 
London Basin we have evidence that the Lower Cretaceous be 
thicken greatly, from what is seen over their broad outcrop 
tween the North and South Downs, We know alse, from 
Dover and Chatham borings, that the Upper and Mad 
Jurassic beds come in to the south-east. whilst the Sub-Weale 
Lxplonition, near Battle, proves that these divisions thick 
greatly sonthward, the latter not having been bottomed at th 
depth af over tooo feet, at that Gial-boring. 

Westward, however, near Burford in Oxfordshire, and st 
miles noithward of the nearest part of the London Basin, ¢ 
boniferous rocks have been found at the depth of about 11 
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feet, these being separated from the thick Jurassic beds (includ- 
ing therein the Liassic and Rhietic) by perhaps 420 of Trias. 
They consist of Cual Measures, which were pierced to the depth 
of about 230 feet. 

In and near Northampton, north-eastward of the last site, and 
still further from the northern edge of the London Basin, the 
like oceurs; but the beds found are older than the Coal 
Measures, and the Trias is thin, not reaching indeed to 90 feet 
in thickness, and being absent in one case. At one place, too, 
the Carhoniferous beds have been pierced through, with a thick- 
ness of only 222 fect, when Old Red Sandstone was found, and 
in another place still older rock seems to have been found next 
beneath the Trias. The depth to the rocks older than the Trias, 
where they were reached, was 677, 738, and 790 feet, or re- 
spectively 395, 460, andl 3t6 below sea-level. Some of these 
figures must he taken as somewhat approximate, though they 
are near enough to the truth for practical purposes. 

\ boring at Bletchley, to the south, reached granitic rocks at 
the depths of 3784 and or feet: but these rocks seem to be 
only boulders in a Jurassic clay : thelr occurrence, however, is 
suggestive of the presence of older rocks at the surface no great 
way off, in Middle Jurassic times. 

Much further northward, at Scarle, south-west of Lincoln, 
the older rocks have been reached at the depth of about 
1500 feet, all but 141 of which are Trias, and they begin with 
the Permian (which crops out some eighteen miles westward), 
the Carboniferous vccurring after another 400 feet, and having 
been pierced to 130. 

We have then evidence that over a large part of south-eastern 
(england, reaching northward and westward of the London 
Basin, though the older rocks are hidden by a thick mantle of 
Jurassic, Cretaceous, and Tertiary beds, yet they seem to be 
rarely at a depth that would be called very great by the coal- 
miner. They are distinetly within workahle depths wherever 
they have been reached. 

There is no area of old rocks at the surface in our island, 
south of the Forth, in which Coal Measures are not a constituent 
formation. “Truly, further north, in the great tract of Central 
and Northern Scotland there are no Carboniferous rocks ; but 
we can hardly say that none ever occurred, at all events in the 
more southern parts. We know, though, that an the west and 
north Jurassic and Triassic beds rest on formations older than 
the Carboniferous. 

Tt is not, however, to this more northern and distant tract 
that we should look for analogy to our underground plain of old 
racks ; rather should we look to more southern parts, to Wales 
and to central and northern Mngland, where Coal Measures are 
of frequent occurrence. Ou the principle of reasoning from the 
known to the unknown, I cannot sce why we should expect any- 
thing buta like occurrence of Coal Measures, in detached basins, 
in our vast underground tract of old rocks, 

What, then. is the evident conclusion front what we know and 
from what we may reasonably infer? Surely that trials should 
be made to see if such hidden coal-basins ean be found. 

Qne trial has been made, and it has succeeded: the Dover 
horing has proved the presence of coal underground in Eastern 
Kent, along the line between the coal-fields of South Wales and 
of Bristol on the west, and those of Northern Franee and of 

elgium on the east. 

The long gap between the distant outcrops of the Coal 
Measures near Bristol and Calais has been lessened very slightly 
by the working of coal under the Triassic and Jurassie beds near 
the former place, but much more by our brethren across the 
narrow sea, the extent of the Coal Measures, beneath the Jurassic 
and Cretaceous beds, having not only been proved by the French 
and the Belgians along their borders, but the coal having been 
largely worked. At last, we too have still further decreased the 
gap, by the Dover boring, a work that 1 trust is to be followed 
hy other work along the same line. 

3ut is this the only line along which we are to search? Ate 
we to conclude that the only coal-ficlds under our grent Wact of 
Cretaceous beds (where these are either at the surface or covered 
by Tertiary beds) are in Kent, Surrey, and other counties to the 
west? lave we no coal-helds but those of Bristol and of South 
Wales? The bounds of our midland and northern eoal-fields 
have been extended by exploration beneath the New Red Series : 
are we to stop here and to assume that there can be no further 
underground extension of the Coal Measures south-eastward ? 
This seems hardly a wise course, and is certainly a very unenter- 
prising one, Lt seems to me rather that the right thing to be 
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done is to try to find out the real state of things, 
lorings. 

Yhere are, of course, objectors in this as in other matters. 
Some may say that it is silly to try in Suffolk, and that Essex 
gives a better chance of success, Others, again, may prefer 
Norfolk. And yet others may argue that there is no chance of 
lincling Coal Measures in any of those three counties. Lut } 
must confess my inability to understand this line of reasuning ; 
the fact is that the data we have are few and far between, and 
that we want more. [tis really of little use to bandy words, 
and [do not now mean to take up the matter in detail. We 
cannot get at the truth except by actual work ; justification by 
faith will not hold in this case, still less justification by unfaith. 

Tet us hark back a little and call to mind what has happened 
in the past. [ remember the time when certain geologists 
disbelieved in the possibility of the oceurrence of Coal Measures 
anywhere in south-eastern England, it being argued that the 
formation thinned out before it could get so far eastward, Then 
this view was somewhat varied, and it was inferred, from certain 
observed facts, that even if Coal Measures did reach under- 
ground into these benighted parts, they would be without work- 
able coal, and so practically uscless. 

Now for some years nothing occurred to upset the prophets 
of evil, that is to say, no fact came to light. There were not 
wanting inferences to the contrary, but it remained practically a 
matter of opinion. One day, however, the needful fact came, 
and the first boring made specially to test the question (at Dover) 
disproved both the above negative theories by finding Coal 
Measures with workable coal. Let us hope that a like result 
may happen in Fast Anglia, and that the pessimists may again 
be in the wrong. 

We should not, however, fall into the opposite error, that of 


hy means of 


optimism. We must not expect an immediate success like that 
at Dover, We are here much further from any known coal- 
field, Advertisements of various wares sometimes tell us that 


‘© one trial will suffice,” but it is not su in thiscase. We should 
not be content until many borings have been made, and we 
should not be despondent if. after situs have been selected to the 
best of our judgment, we begin with a set of borings that are 
unsuccessful in finding coal. 

At the time of writing [cannot say that the Stutton boring is 
a success or a failure ay far ay coal is concerned, but Lam quite 
ready to accept the latter without being discouraged, Whatever 
itis you may know during our meeting; It is certainly a success 
in the matter of reaching the old rocks at a depth of less than 
1000 feet. We should remember that every boring is almost 
ceitain to give us some knowledge that may help in future 
work, 

There is a further point, however, to be taken into account. 
A boring that may at fist seem to be a failure, from striking 
beds older than the Coal Measures, may some day turn ont 
otherwise. The coal-tield along the borders of France and 
Belgium is sometimes attected Ty powerful and peculiar dis- 
turbances. by faults of comparatively gentle imclination (far 
removed from the usual more or less vertical displacements) 
which have thrown Coal Measures beneath older beds in large 
tracts. This is no mete theory, though advanced as such at 
first by some continental geologists, who have had the great 
satisfaction of seeing their theory adopted by practical men, and 
proved to be true, much coal Lemg worked below the older beds 
that have been pushed above the Coal Measures by the over- 
thrust faults. 

Our tral-work, ef course, does not yet lead us to consider 
such disturbances as those alluded to. We have at first to 
assume a normal succession of formations, and not to carry on 
explorations in beds that can be proved to be older than the 
Coal Measures 3 but the time may come when it will be other- 
Wise. 

Another matter to which attention hay been drawn by our 
forcign friends is an apparent general persistence of disturbances 
along certain lines, or in other words, the reeurrenee of disturh- 
ances in newer beds in those parts where earlier movements had 
aflected older beds 5 so that. reasoning backward, where we see 
marked signs of disturbance for long distances in beds at or near 
the surface. there we may expect to find pre-existing disturh- 
ances of the older beds beneath. This, however, is a somewhat 
controversial question, and much remains to he done on it; but 
should it be proved as a general rule it may have much effeet on 
our underground coal. 

Finally, the question of the 
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/ SECTION 1D, 


ZOOLOGY, 
OrrsisG ADDRESS BY WItLLAM A. HERDMAN, D.Se., PRLS, 
P.LLS., PLR EL, PROFE*>OR OF NAFORAL T]Istory TN 
UNIVERSITY COLLEGE, 


Tuts year, for the frst time in the history of the British Asso- 
ciation, Section LD meets without including in the range of its 
subject-matter the Science of Botany, Zoology now remains as 
the sole occupant of Section 1) that ** Fourth Comunittee of 
Sciences,” as it was at first called, more than sixty years ago, 
when our subject was one of that group of biological sciences, 
the others being Botany. Physiology, and Anatomy, — These 
allied sciences have successively left us. Like a prolitic mother 
our Section has given rise one after another to the now inde 
pendent Sections of Anthropology, Physiology, and Botany, 
Our subject-matter has been greatly restricted in: scope, but it is 
still very wide—this year, when Section 1, devoted to the more 
special physiology of the medical physiologist, does not meet, 
perhaps a little wider than it may be in other years, since we are 
on this occasion credited with the subject ** Animal Physiology 7 

surely a/eays an integral part of Zoology! Tt is tu be hoped 
that this Section will always retain that genera] and comparative 
physiology which is inseparable from the study of animal form 
and structure. The late Wayntlete Protessor of Physiology at 
Oxford, in his Newcastle address to this Section, said ** that 
every appreciable difference in structure corresponds to a difler- 
ence of tunction” (Burdon-Sanderson, ‘* British -\ssuciatian 
Report “ for 1859). and his successor, the present Wayntlete Pro- 
fessor, has shawn us “how pointless is structure apart from 
function, and how baseless and unstable is funetion apart 
from structure ~ ((eoteh, ‘t Presidential Addr to Liverpool 
Biological Society” vol. ix., tSog) the ** argument for the 
simultancous examination of both in tat science of Zoology 
Which we profess is. to my mind, irresistible. 

We inchide also in our subject-inatter, besides (he adult struc: 
ture and the embryonic development of animals, their distriln= 
tion both in space and time, the history and structcre of extinet 
forms, speciography and classifieation, the study of the habits: 
of anmials and all that mass of lere and philosophy which 
has gathered around inquiries into instinct, breeding, and 
heredity. 1 trust that) the discussion of mutters connecter 
with Evolution will always, toa large extent, remain with thi 
Section D, which has witnessed mm the past the addresses, 
papers, discussions, and triumphs of Darwin, Tuasley, and 
Wallace. 

When the British Association last met in Ipswich, in 
Section 1), under the presidency of Prof. Henslow, sail inch de 
Zoology, Botany, and Physiology, and a glance through th 
volunles of reports fur that and neghbouring years recalls to as 
that our subject has undemone great and striking developmen 
in the forty-four years that have elapsed. Zoology was sll pve 
Partuatane Qhough Charles Darwin was Chen in the thick of 1 
¢poch-making work both what he calls his ‘plain barnae 
work and his ‘thearetic species work “} (see “Life a 
Letters.” vol. ip. 350) Mdhough the cell-theory had bee 
launched a deeade before, zoologists were pot yet greatly con 
cerned with those minute structund details which have sineg 
huilt up the science of Histology. The heroes of our seten 
were then chiefly those glorinus fell naturalists, observers, aM 
systematists who folded and established on a firm bass Gites 
Marine Zoology. Edward berbes, Joshua Aller, Albany Han 
cock, were then in active werk, George Johnston was ath 
7oophytes, Bowerbank at sponges, Dusk at polyzoa. orl 
short brilliant career was nearly run. Tle probably did ano 
than any of his contemporaries Co wlvance marine zoolagy: 
the previous year, at the balinburgh meeting of the Assoc 
he and bis friend Mae Andrew had read) theie chissie reper 
(* British Association Keport " for t850, p. 192—<e? seg.). “On 
the Investigation of Hritish Marine Zoology by Means of the 
Dredge,” and ‘On South European Marine Invertebrata 
which mark the high-water level reached at that date, and for 
some time afterwards, in the exploration of our coasts and th 
explanation of the distribution of our marine animals, At the 
Belfast ineeting, which followed Tpswich, Forbes exhibited his 
great map of the distribution of marine Tite in‘ Ttomoiozote 
Belts" In November t85.4 he was dead, six months after his” 
appointment to the goal of his ambition, the professorship at 

| Edinburgh, where, had he lived, there can be no doubt he would, 
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with his brilliant ability and unique personality, have founded a 
great school of Marine Zoology. 

To return to the early fifties, Tuxley—whose recent loss to 
science, to philosophy, to culture, we, 1m common with the 
civilised world, now deplore—at that time just returned from 
the memorable voyage of the A’afilesake, was opening out his 
newly acquired treasures of comparative anatomy with papers 
on Siphonophora and on Sagitta, and one on the structure of 
Ascidians, in which he urged—fourteen years before Kowalevsky 
established it on embryological evidence in 1866—that their re- 
lations were with Amphioxus, as we now believe, rather than 
with the Poly zoa or the Lamellibranchiata, as had formerly been 
supposed. Dates was then on the Amazons, Wallace was just 
going out to the Malay Archipelago, Wyville Thomson, Hincks, 
and Carpenter, the successors of Forbes, Johnston, and Alder, 
were beginning their life-work, Abroad that great teacher and 
investigator, Johannes Miller, was training amongst his pupils 
the most eminent zoologists, anatomists, and physiologists of the 
succeeding quarter century. In this country, as we have seen, 
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Tluxley was just beginning to publish that splendid series of re- 
searches into the structure of nearly all groups in the animal 
kingdom, to which comparative anatomy owes so much. 

In fact, the few years before and after the last Ipswich meet- 
ing witnessed the activity of some of the greatest of our British 
zoologists—the time was pregnant with work which has since 
advanced, and in sume respects revolutionised our subject. Tt 
was then still usual for the naturalist to have a competent know- 
ledge of the whole range of the natural sciences. Edward 
Forbes, for example, was a botanist and a geologist, as well as a 
zoologist. [Te occupied the chair of Botany at King’s College, 
London, and the presidential chair of the Geological Section of 
the British .\ssoctation at Liverpool in 1854. That excessive 
specialisation, from which most of us suffer in the present day, 
had not yet arisen ; and in the comprehensive, but perhaps not 
very detailed, survey of his subject taken by one of the field 
naturalists of that time, we find the beginnings of different lines 
of work, which have since developed into some half-dozen dis- 
tinct departments of zoology, are now often studied indepen- 
dently. andl are in some real danger of losing touch with cne 
another (sve diagram). 
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The spendid anatomical and ‘ morphological” researches of 
Huxley and Johannes Miller have been continued by the more | 
minute histological or cellular work rendered possible by im- 
prevements of the microtome and the microscope, until at last 
in these latter years we investigate not merely the cellular 
anatomy of the body, but the anatonty of the cel if indeed we 
are permitted to talk of ‘cell’ at all, and are not rather con- 
strained (o express our results in terms of ““cytomicrosomes, ” 
“somacules,” or *idiosomes,” and to regard our morphological 
unit, the ccll, as a symbiotic community containing two colonies 
of totally dissimilar organisms (sce Watasé in ‘* Wood's Ifoll 
Biological Lectures,” 1893). To such cytological investigations 
may well be applied Lord Macaulay's aphorism, ‘A point 
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which yesterday was invisible is its geal to-day, and will be its 
starting-point to-morrow.” 

Somewhat similar advances in methods have le] us from the 
life-histories studied of old to the new and fascinati iy science of 
embryology. ‘The elder Milne- Edwards and Van eneden knew 
that in their life-histories scidians produced tadpole-like young. 
Kowalevsky (1866) showed that in their embryonc stages these 
Ascidian tadpoles have the heginnings of their chicf systems of 
organs formed in essentially the same manner and from the 
same embryonic layers as in the case of the frog’s tadpole 
or any other typical young vertebrate ; and now we are not 
content with less than tracing what is called the ‘* cell-lineage ” 
of such Ascidian embryos, so as to show the ancestry and de- 
scendants, the traditions, peculiarities of, and influences at work 
upon each of the embryonic cells—or areas of protoplasm 
throughont many complicated stages. And there is now open- 
ing up from this a great new field of experimental and] 
‘mechanical ” embryology, in which we seek the clue to the 
explanation of particular processus and changes Ly determining 
under what conditions they take place. and how they are affected 
hy altered conditions. We are brought face to face with such 
curious problems as. Why does a frog’s egg, in the two-celled 
stage, of which one-half has been destroyed, develop into 
half an embryo when it is kept with one the black) surface 
uppermost, and into ~ not half an embryo, but—a whole embryo 
of half the usual size if kept with the other (the white surface 
upwards. Apparently, according to the conditions of the ex- 
periment, we may get half embryos or whole enjbrycs of half 
size from one of the first two cells of the frog's exz.! 

One of the most characteristic studies of the older field 
naturalists, the observation of habits. has now become, under 
the influence of Darwinism, the ‘f Bionomies” of the present 
day, the study of the relations between habit and » ructure and 
environment =a most fascinating and promising field of inves- 
tigation, which may be confidently expected to tell us much in 
the future in regard to the competition between species, and the 
useful or indifferent nature of specific characters. 

Other distinet lines of zoological investigation, upon which I 
shall not dwell, are geographical distribution and paleontology 

subjects in which the zoologist comes into contact with, and 
may be of some service to his fellow-workers in geology. And 
there still remains the central avenue of the wide zoological 
domain that of speciography and systematic zoulogy—which 
has been cultivated by the great classifiers and monographers 
from Tinniwus to Hheckel, and has culminated in our times in 
the magnificent series of filty quarto volumes, setting forth the 
scientific results of the Challenger Vxpedition ; a voyare of 
discovery comparable only in its important and wide-reaching 
results with the voyages of Columbus, Gama and Magellan at 
the end of the fifteenth century. It is now so long since the 
Challenger invesugaions commenced that few 1 suppose outside 
the range of professional zoologists are aware that although the 
expedition took place in 1872 to 1876, the werk resulting there- 
from has been going on actively until now—-for nearly a quarter 
of a century in all—and in a sense, and a very real one, will 
never cvase, for the Cha/lenger has left an indelible mark upon 
science, and will remain through the ages exercising its powerful, 
guiding influence, like the work of Aristotle, Newton, and 
Darwin. 

Most of the authors of the special memoirs on the sea and its 
various kinds of inhabitants, have interpreted in a liberal spirit 
the instructions they received to examine and describe the collee- 
tions entrusted to them, and have given ns very valuable sum- 
marics of the condition of our knowledge of the animals in 
question, while some of the reports are little less than complete 
monographs of the groups. 1 desire to pay a (ribute of respect 
to my former teacher and scientific chief, Sir Wyville Thomson, 
to whose initiative, along with Dr. W. B. Carpenter, we owe 
the first inception of our now celebrated deep-sea dredging ex- 
peditions, and to whose scientific enthusiasm, combined with 
adininistrative skill, is due in great part the successful aceom- 
plishment of the /ightuiag, the Porcupine, and the Chalienger 
Expeditions, Wyville Thomson lived long enough to super- 
intend the first examination of the collections brought home, 
their division into groups, and the allotment of these to special- 
ists for description. le enlisted the services of his many scien- 
tific friends at home and abroad, he arranged the general plan 
of the work, decided upon the form of publication. and died in 
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rsS2,. ftur secing the first ten or twelve zowl gical reports through 
t Spires. 
Within the last few months have been issued the two con- 
2 \olemes of this noble series. dealing with a summary of 
te reswl's, conceive) and written in a masterly manner by the 
beecat elitr of the reports, Dr. John Murray, An event of 
we) rs -rate importance in zoo] as the completion of this 
wrest werk ought not to pass unnoticed at this zoological gather- 
vat. TP destre to express my appreciation and admiration of Dr. 
Mam ys work. an} Td not doubt that the Section will permit 
ret eweveyto lr, Murray the congratulations of the zoologists 
presesl, and their thanks for his splendid services to science. 
Morray. in these ‘Summary ” volimes. has given dehniteness 
ef seope aml purpose, anda trenendous impulse, to that branch 
ef science wainly ological -which is coming to be called 


OX EANO'LR APEEY. 


© -@neeraphy is the meeting ground of most of the sciences. 
TP teels wit h botany and zoology, **tnclu ling animal physiology”: 
“Sowsstry, physics, mechanics, meteorology, and geology all con- 
reste, and the subject is of course intimately connected with 
geegraphy. and has an incalevlable influence upon mankind, his 
Ustibution, characteristics. commereg, and economics. “Vhus 
eee ography. one of the atest developments of marine zoology, 
ecnds ity the domain of, and ought to find a place in, every 
cof the Sections of the British Association. 

Along with the intense specialjsation of certain lines of zoo- 

1 zy in the best quarter of the nineteenth cenuiry, it is important 
“ ootice tht there are also lines of investigation which 
rejlire an extemled knowledge of, or at least make use of the 
resulls cotaine | from, sarivus distinc: subjects. One of these is 
ore nagraphy, another is bionomics, which J have referred to 
heve, © third is the philosophy of zoology. or all those studies 
Work beer Opon the theory of evolution, and a fourth is the in- 
vetization of practical fishery problems which is chiefly an 
apelestios of marine zoology. Of these four subjects © which 
while analytic enough in the detailed investigation of any par- 
cular problem, are synthetic in drawing together and making 


16 sanous divergent branches of zoolegy and the neiyh- 
heerugr sho nces Soceanography. bionomics, and the fisheries’ in- 


vee@rzation, are niost clasely related, and T desire to devote the 
rin der of this ad Tress to the consideration of some points in 
Cee ion with their present postion 

Dor. Murray, ina few only too brief paragraphs at the end of 
}~ © tailed sunamary of the results of the Cha/eenger Expedition, 
wih T have alluded to above, states some of the views, highly 
eee Save aml] original, at which he has himself arrived from his 
Wie pM expernense Some of his conclusions are very valuable 
Senta @itions to knowledye. which will no donbt be adopted by 
Werine zeologists. Others, | venture to think, are less seund 
om wll fourled, and will scarcely stand the test of time and 


far Wer experence. Dut for all suvh statements, or even sug- 

ns, We shoul! be thankfvl. They do meeh to stimulate 
fur wr roseer hy they serve. if they can neither be refated nor 
ee be hoes working hypotheses; and even if they have to be 


OveWteally “dh ndoncd, we shoul hear in mind what Darwin has 


ehh the ditference in their influence on science between 
err ceewee fats and) erroneous theories, °* False facts are highly 
Wy ous tothe progress of science, for they often endure long 5 


boo fals views. af Stpported by some evidence, do little harm, 
for: fery Ome takes salutary pleasure in proving their falseness ; 
er@ when this as dene, one path towards error is closed, and the 


ri to truth is offen at the same time epencd ” (Darwin, The 
1» of Mien.” seeond cilite rSS2. 2, 606). 
We ell re pect for Murray's work, and fully conscious of my 


€ denry on venturing to differ from one who has had such 
weeteal experience of the set and ats problems, bam con- 

} teexpress my diagreeient with soni of bis conclusions, 
Pal “ 
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; werbor tognved) carefal, detaded consideration, and dis: 
GC r Ty.) Te will, Pam ore, doin me in the hope that, 
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fathoms. [tis the point ‘tat which minute particles of organic 
and detrital matters in the form of mud begin to settle on the 
hottom of the ocean.” Ile regards it as the great feeding 
ground, and a place where the fauna is most abundant, and from 
which there have hived off, so to speak, the successive swarms or 
migrations which have peopled other regions—the deep waters, 
the open sea, the shallow waters and the estuaries, fresh waters, 
and Jand, Murray thus gives to his mud-line both a present and 
an historic importance which can searcely be surpassed in the 
economy of life on this globe. J take it that the historic and the 
present importance stand or fall together that the evidence as 
to the origin of faunas in the past is derived from their distribu- 
tion at the present day, and Tam inclined to think that Murray's 
opinion as to the distribution of animals in regard to the mud- 
line is not entirely in accord with the experience of specialists, 
and is not based upon reliable statistics. Murray's own state- 
ment is) *t Challenger Fx pedition, Summary.” vol. ii. p. 1433) i= 
““\ depth is reached along the continental shores facing the 
great oceans immediately below which the conditions become 
nearly uniform in all parts of the world, and where the fanna 
likewise presents a great uniformity. This depth is usually not 
far above nor far below the roo-fathom line, and is marked out 
hy what T have elsewhere designated as the Jaidt-dine. 2. 
Here iy situated the great feeding ground in the ocean. . 7 
and he then goes on (p 1.434) to enumerate the Crustaceans, 
such as species of Cedunis, Auchela, Pasiphea, Crangon, Calo- 
carts, Pantedus, Uippalyle, many amphipods, isopods, and im- 
mense numbers of schizopods, which swarm, with fishes and 
cephalopods, immediately over this mud deposit. Now T venture 
to think that the experience of some of those who have studied 
the marine zoology of our own coasts does not bear out this 
statement. In the first place, our experience in the Irish Sea is 
that mud may be found at almost any depth, but is very varied in 
its Nature and in its source. There may even he mad laid down 
between tide marks in an estuary where a very considerable cur- 
rentruns. .\ deposit of mud may be due to the presence of an 
eddy or a sheltered corner in which the finer particles suspended 
in the water are able to sink, or it may be due to the wearing 
away of a limestone beach, or to quantities of alluvinm brought 
down by a stream from the land, or to the presence ef a sube 
merged bed of boulder clay, or even, in some places, to the 
sewage and refuse from coast towns. Finally, there is the deep: 
water mud, a very slit! blue-grey substance which sets, when 
dried, into a firm clay, and this is, T take it, the mud of which 
Dr, Murray writes. But in none of these cases, and certainly 
not in the last mentioned, is there iv my experience or in that of 
several other naturalists | have consulted, any rich fauna associ 
ated with the mud, In fact, ] would regard mud as supporting 
a comparatively poor fauna as compared with other shallo 
water deposits, 

For practical purposes, round our own British coasts, it is 
convenient to make use of the zones of depth marked out 
borbes. The first of these is the ** Littoral zone,” the space 
tween tide marks, characterised by the abundance of sea-weeds, 
belonging to the genera LrAtna, Fucus, Lnteromorpha, Pole 
iphone, and others, and by large numbers of individuals belongs 
ing to common species of Badius, Mitre, 7 ittorina, Purpura 
and /afedit amongst animals. ‘Phe second sone is th 
* Laminarian,” which extends from low-water mark to a depit 
of a few fathoms, characterised by the abundant growth of i 
sea-weeds belonging to the genera /amnaria, stlaria, aM 
fimanthalia, and by the presenee of the beautiful red sea-wee 
(Vloridee), There is abundance of vegetable food, and anima 
of all groups swarm in this zone, the numbers both of species ant 
of individuals being very great. The genera 44d ron, Zack 
and /acer are characteristic motlusean forms in our 3e% 
Next comes Forbes © Conilline ” zone. badly so named, 
tenthing trom ab mt ten to forty or fifty fathoms or se, Here 
aro beyond the range of the ordinary sea-weeds, but the ¢ 
careous, coral-like Nullpotes are present in places in sit 
abundance as to make vp deposits covering the Hoor of the 
formiles.  Thydrotd zoophytes and polyzoa are also abundant; 
and itis im this zone that we find the shell-beds lying off owe 
coasts, produced by great accumulations of species of Merten, 
Ostrer, Pe tronulus, fanws, and Ai teen, and forming deh 
feeding grounds for many ol ow larger fishes. AT] groups Of 
marie animals are well represented in this zone, and. fdedon 
Ophithriy, Ophrogdlypha, Lbalta, [na hin, and Auryrome, may 
be mentioned as characteristic genera, Datstly, there 1s 4 hat may 
he appropriately called the zone of deep mud (although Ferhes 
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did not call it so), extending from some fifty fathoms down to (in 
our seas) one hundred or so. The upper limit of this zone is 
Murray's mud-line. We come upon it in the deep fjord-like 
sea-lochs on the west of Scotland, and in the Irish Sea to the 
west of the Isle of Man. 

Now of these four zones, my experience is that the last—that 
of the deep mud~ has by far the poorest fauna both in species 
and in individuals. The mud has a fece/var fauna and one of 
vreat interest to the zoologist, but it is not a reek fauna. It 
contains some rare and remarkable animals not found elsewhere. 
such as Cadocaris macandree, Panthalis cerstedt, Lipobranchius 
weffreyst, Brissopsts byrifera, cAmphiura chiajit, [socardta cor, 
and Sagartia herdman? ; anda few striking novelties have been 
deseribed from it of late years, but we have no reason to believe 
that the number of these is great compared with the number of 
animals obtained from shallower waters. 

Dr. Murray not only insists upon the abundance of animals on 
the mud, and its importance as the great feeding ground and 
place of origin of life in the ocean, but he also (p. 1432) draws 
conclusions as to the relative numbers of animals taken by a 
single haul of the trawl in deep and shaliow waters which can 
scarcely be received, I think, by marine zoologists without a pro- 
test. lis statement runs (p. 1432): ‘* It is interesting to com- 
pare single hauls made in the deep sea and in shallow water 
with respect to the number of different species obtained. For 
instance, at station 146 in the Southern Ocean, at a depth of 

375 fathoms the 200 specimens captured belonged to 99 genera 
and 78 species.” That was with a 10-foot traw) dragged for at 
Most two miles during at most two hours. Murray then goes 
on to say; ** Tn depths less than 50 fathoms, on the other hand, 
1 cannot find in all my experiments any record of such a variety 
of organisms in any single haul even when using much larger 
trawls and dragging over much greater distances, Tle quotes 
the statistics of the Scottish Fishery Board’s trawlings in the 
North Sea, with a 25-foot trawl, to show that the average catch 
is 7°3 species of invertebrata and $°3 species of fish, the greatest 
number of both together recorded in one haul being 29 species. 
Murray’s own trawlings in the West of Scotland gave a much 
greater number of species, sometimes as many as 50, ‘* still not 
such a great variety of animals as was procured in many instances 
by the Chal/enger's small trawl in great depths.” 

Now, in the first place, it is curious that Murray's own table 
on p. 1437, in which he shows that the * terrigenous ” deposits 
lying along the shore-lines yield many more animals, both 
specimens aud species, per haul, than do the ‘ pelagic” deposits! 
at greater depths, such as red clays and globigerina oozes, seems 
directly opposed to the conclusion quoted above, In the second 
place, 1 am afraid that Dr. Murray has misunderstood the 
statistics of the Scottish Fishery Board when he quotes them as 
showing that only 7°3 or so species of invertebrates are brought 
up, on the average, in the trawl net. T happen to know from 
Mr, Thomas Scott, F.1.S., the naturalist who has compiled 
the statistics In question, and also from my own observations 
when of board the Gara on one of her ordinary trawling 
expeditions, that the invertebrata noted down on the station 
sheet are merely a few of the more conspicuous or in other ways 
noteworthy animals. No attempt is made nor could possibly 
be made in the time—by the one naturalist who has to attend 
to tow-nets, water-bottle, the kinds, condition, food, Xe., of the 
fish caught and other matters—to give anything like a complete 
or even approximate list of the species, still less the number of 
individuals, brought up in the trawl TI submit, therefore, that 
it is entirely misleading to compare those Scottish I ishery 
Board statistics, which were not meant for such a purpose, but 
only to give a rough idea of the fauna associated with the fish 
upon certain grounds, with the carefully elaborated results, 
worked out at leisure by many specialists in their laboratories, 
of a haul of the Challengers awl Of Wr. Murray's own 
trawlings in the West of Scotland T cannot, of course, speak so 
positively ; but 1 shall be surprised ta learn that the results of 


1 One of the earliest of the Chadlenger oceanographic results, the classi- 
fication of the submarine deposits into ‘terrigenous" and ‘‘ pelagic,” seems 
inadequate to represent fully the facts in regard to sea-bottoms, so I am 
proposing elsewhere (Report of [rish Sea Conunittee’) the following amended 
classification ;—(r) Terrigenous (Murray), where the deposit is formed chiefly 
of mineral particles derived from the waste of the land ; (2) Neritic, where 
the deposit is chiefly of organic origin, and is derived from the shelly and 
other hard parts of the animals and plants living on the bottom; (5) Mlank- 
tonic (Murray's ‘* pelagic“), where the greater part of the deposit is formed 
of the remains of free-swimming animals and plants which lived in the sea 
over the deposit. 
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each haul were as carefully preserved and as fully worked out 
by specialists as were the Cha/fenger collections. 

Lastly, on the neat Liverpool Marine Biology Cuom- 
mittee’s dredging expedition in the Trish Sea alter the 
appearance of Dr. Murray's volumes, T set myself to determine 
the species taken in a haul of the trawl for comparison with the 
Challenger numbers. The haul was taken on June 23, at 
7 miles west from Peel, on the north bank, bottom sand and 
shells, depth 21 fathoms, with a trawl] of only 4-fuot beam, less 
than half the size of the Chalengr onc, and it was not down 
for more than twenty minutes. 1 noted down the species ob- 
served, and IT filled two bottles with undetermined stuff which 
my assistant, Mr. Andrew Scott, and | examined the following 
day in the laboratory. Our Hst comes tu at least 112 species, 
belonging to at Teast 103 genera.! T counted 120 duplicate 
specimens which, added to 112, gives 232 individuals, but there 
may well have been 100 more. This experience, then, is very 
different from Murray's, and gives far larger numbers in every 
respect—specimens, species, and genera—than even the Cha/- 
fenger deep-water haul quoted. [append my list of species,? 
and practised marine zoologists will, I think, see at a glance 
that it is nothing out of the way, that it is a fairly ordinary 
assemblage of not uncommon animals such as is frequently met 
with when dredging in the ‘coralline ’ zone. 1 am sure that 
[have taken better netfuls chan this both in the Irish Sea and 


| on the West of Scotland. 


In order to get another case on different ground, not of my 
own choosing, on the first accasion after the publication of Dr. 
Marray’s volumes, when T was out witnessing the trawling ob- 
servations of the Lancashire Sea lisheries steamer Johv Fell, 1 
counted, with the help of my assistant, Mr. Andrew Seott, and 
the men on board, the results of the first haul of the shrimp 
trawl, It was taken at the mouth of the Mersey estuary, inside 
the Liverpool bar, on what the naturalist would consider very 
unfavourable ground, with a bottom of muddy sand, at a depth 
of 6 fathoms. The shrimp (raw! (13-inch mesh) was down for 
one hour, and it brought up over seventeen thousand specimens, 
referable to at least 39 species,? belonging to 34 genera. These 
numbers have been exceeded on many other hauls taken in the 
ordinary course of work by the Visheries steamer in Liverpool 
Bay~ for example, on thisaccasion the fish numbered 5943, and 
T have records of hauls on which the fish numbered over 20,000, 
and the total catch of individual animals must have been nearly 
50,000. Can any of Dr. Murray's hauls on the deep mud beat 
these figures ? 

The conclusion, then, at which | arrive in regard to the dis- 
tribution of animals in deep water and in water shallower than 
50 fathoms. from my own experience and an examination of the 
Challenger results, is in some respects the reverse of Murray's. 
1 consider that there are more species and more individuals in 
the shallower waters, that the deep mud as dredged has a poor 
fauna, that the ‘*¢Coralline ’ zone has a much richer one, and 
that the ‘* Laminarian™ zone, where there is vegetable as well 
as animal food, has probably the richest of all. 

In order to come to as correct a conclusion as possible on the 
matter, [ have consulted several other naturalists in regard to 
the smaller groups of more or less free-swimming Crustacea, 
such as Copepoda and Ostracoda, which 1 thought might pos- 
sibly be in considerable numbers over the mud. T have asked 
three well-known specialists on such Crustaceans- viz., Prof. 
Mire cicly lelNeo. melee dom; cOllguli alae se ance \liraaene. 
Thompson, I’..5.— and they all agree in stating that, although 
interesting and peculiar, (he Copepoda and Ostracoda from the 
deep mud are not abundant either in species or in individuals. 


i [It is interesting, in connection with Darwin's opinion that an animal's 
most formidable competitors in the struggle for existence are those of its 
own kind or closely allied forms, to notice the large proportion of genera to 
species in such diauls. LP ohiase noticed this in many Hats, and it certainly 
suggests that closely related forms are comparatively rarely taken together. 
2 See Appendix, p. 501. 
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we © Wards, is richest in small free-swimming, but bottom: 
siting. Créstarea, they all repliel] the middle region from 

2o chess, which is the Laminarian zone and the upper 
feof fe Corelle. lrof. Trady assures me that nearly every 
ther hand f § trod and Jecality is better than mud for obtain- 
Qs ree la. Mr. TV. Seett considers that Ostracoda are most 
ween ireshallow water, fran 5 t) 20 fathoms, Tle tells me 
as the resalr ef hisexperience in Loch Fyne, where a great 
port of Ue Teeh is deep, the richest fauna is always where banks 
eccur, Yéning un poabout 20 fathoms, and having the bottom 
fomelet sand, gravel and shells. The fauna on and over such 
Sanks, wetch are in the Coralline zone, is much richer than on 
the deeper mal acound them. Onan ordinary shelving shore on 
Se west wast of Seotland Mr. Scott, who has had great 
Xperts in collecting, cvasiders that the richest fauna is 
vsfally a be) zo fathoms. My own experience in dredging in 
Norwey -thesane-. Inthe centre of the fords in deep water 
poe feere are rare forne, but very few of them, while in 
Mel wer water at the siles, above the mud, on gravel, shells. 
week. al ter Lottoms. there isa very abundant fauna, 

Lr belly ne group of animals in the sea is of so much im- 
jo ttane: trom the point of view of food as the Copepoda, They 
for & great part of the food of whales, and of herrings and 
wens (f@er useful fsh, both in the adult and in the larval 
ste. os Well as of innumerable other animals, large and small. 
Conse yuecnély, T hive inquired somewhat carefully into their dis- 
tributiee ty the sea. with the assistance of Mrof. Brady, Mr. 
Srevt, 1 Mr. Thompson, These experienced collectors all 
ree th Cece) ela are most abun lant. beth as to species and 
me tiwhuats, we tun the shore, amongst seaweeds, or in 
Sellow worer in the Lamivanan zone over a weedy bottom. 
Ly eds are so metinves cXfremely abundant on the surface of 
U8 ser gongs Phe plankton, or iy shore pools near high water, 
wher amet ust Aart peers] 7, they swarm in immense profusion 3 
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Soe. ter egehenns nich in jadividuabs, species, and genera, the 
=r ” Wector gous ty the shallow waters of the 
lanier zone. In regard t+ the remaining, higher, groups 
co the CeeStacea nny tmend, Mr. Alfred ©), Walker, tells me that 
ho tes rs therpines abumtant at depths of 0 to 20 fathoms. 
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it is in this Laminarian zone, probably, that under the stress of 
competition between individuals and between allied species 
evolution of new forms by means of natural selection has been 
most active. Here, at any rate, we tind, along with some of the 
most primitive of animals, some of the most remarkably moditied 
forms, and some of the most curious cases of minute adaptation 
to environment. This brings us to the subject of 


Bionowcs, 


which deals with the habits and variations of animals, their 
modifications, and the relations of these modilications to the 
surrounding conditions of existence. 

It is remarkable that the great impetus given by Darwin's 
work to biological investigation has been chictly directed to 
problems of structure and development. and not so much to 
bionomics until lately. Variations amongst animals in a state of 
nature is, however, at last beginning to receive the attention it 
deserves, Bateson has collected together, and classified in a 
most useful book of reference, the numerous scattered observa: 
tions on variation made by many investigators, and has drawn 
from some of these cases a conclusion in regard to the dis. 
continuity of variation which many field zoologists find it hard 
to nccept. 

Weldon and War) Pearson have recently applied the methods 
of statistics and mathematics to the study of individual variation. 
This method of investigation, in Prof, Weldon’s hands, may be 
expected to yield results of great interest in regard to the 
influence of variations in the young animal upon the chance of 
survival, and so upon the adult characteristics of the species, 
But while acknowledging the value of these methods, and 
adiniring the skill and care with which they have been devised 
and applicd, ] must emphatically protest against the idea which 
has been suggested, that only by such mathematical and statistical 
methads of study can we successfully determine the influence of 
the environment on species, gauge the utility of  speeific 
characters, and throw further Tight upon the origin of species. 
For my part, | heheve we shall gaina truer insight into those 
inysteries which still involve variations and species by a study of 
the characteristic features of individuals, varieties, and species 
in a living state in relation to their environment and habits. The 
mode of work of the old ficld naturalists, supplemented by the 
apparatus and methods of the modern laboratory, is, 1 ieleve, 
not only one of the most fascinating, but also one of the most 
profitable ficlds of investigation for the philosophical zoologist 
Such studies must be made in that modem outeome of the grow: 
ing needs of our science, the Zoological Station, where marine 
animals can be kept in captivity under natural conditions, 
that their habits may be closely observed, amt where we ¢ 
follow out the old precept) first, observation and reflection 
then experiment. 

The biological stations of the present day represent, then, a 
happy union of the field work of the older naturalists with the 
laboratory work of the comparative anatomist, bistologist, and 
embryologist. They are the culmination of the * Aquartim 7 
studies of Kingsley and Gosse, and of the fecling in’ both 
scientific men and amateurs, which was expressed by Herbert 
Spencer when he said: *t Whoever at the seaside has not had 
microscope and an aquarium has yet to learn what the highs 
pleasures of the seaside are.” Moreover, 1 feel that t 
biological station has come to the reseuc. at a eritical mome 
nt our Jaboratory worker who, without ats healthy, refreshing 
influence, is offen in these latter days in peril of losing 
intellectual life in the weary maze of microtome methods ame 
transcendental cytology. The old Cireek myth of the Libya 
wiant, Antecs, who wrestled with Hercules and regained hi 
strength cach time he touched his mother carth, is true at Tea 
of the soologist, Tam sure he derives fresh vigour from eve 
direct contart with living nature, 

Tn or tanks and artiticial pools we can reproduce the Litton 
atlthe Laminarian zones; we ean see the methods of feedin 
and breeding = the two most powerful factors in influencing | 
animal  Wecan study minitery, and test theories of protectia 
andl warnihy colouration, 

The exphinateans gisen by these theories of the varied for 
and coboties of aninials were first applied by such leaders in ow 
science as Bates, Wallace, and Durwin, chictly to insects at 
Dudso bat hase lately heed extended, by the iivestigations 4 
Cand, Garstang, Clubb, and others, to the case of au 
amimals,  Tomay mention very briefly one or (wo esinpless 

Amonist the Nedilawnchiate Mollasea) familiar aiinials aroun j 
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Most parts ot our Lritish coasts—we meet with various forms 
which are edible, and, sv far as we know, unprotected by any 
delensive or offensive apparatus. Such forms are usually shaped 
or coloured so.as to resemble more or less their surroundings, 
and so become inconspicuous in their natural haunts. Pev- 
dronotus arborescrns, one of the largest and most handsome of 
out British Nudibranchs, is sucha case. The large, branched 
processes on its back, and its rich purple-brown and yellow 
markings. tone in «0 well with the masses of brown and yellow 
voophytes and purplish-red seaweeds, amongst which we usually 
find /eraron tus, that it becomes very completely protected 
from observation ; and, as I know from my own experience, the 
practised eve of the naturalist: may fail to detect it lying before 
him in the tangled forests of a shore- pool. 

Other Nudibranchs, however. belonging to the genus Zoey 
for example. are coloured in sucha brilliant and seemingly crade 
manner, that they do not tone in with any natural surroundings, 
and so are always conspicuous. They are active in their habits, 
and seem rather to court observation than to shun it. When 
we remember that such species of Aol/s are protected by the 
numerous stinging cells in the cnidophorous sacs placed on the 
tips of all the dorsal processes, and that they do not seem to be 
eaten by other animals. we have at once an explanation of 
their fearless habits and of their conspicuous appearance. The 
Lrilliant colours are in this case of a warning nature, for the 
purpose of rendering the animal provided with the stinging cells 
noticeable and recognisable. But it must be remembered that 
in a museum jar. or in a laboratory dish, or as an iliastration in 
a book or on the wall. Dexdronofes is quite as conspicuous and 
striking an animal ay £o/e. In order to interpret correctly the 
effect of their forms and colours, we must see them alive and at 
home. and we must experiment upon their edibility or otherwise 
in the tanks of our biological stations.? 

Let me give you one more example of a somewhat different 
kind. The soft. unprotected mollusc, Lamellaria perspicua, 
is not uncommonly found associated (as Gitrd first pointed cut) 
with colonies of the compound Ascidian Lefptoclrnum maculaturt, 
and in these cases the Lamellaria is found to be eating the 
feftoclinun: and lies ina slight cavity which it has excavated 
in the .\scidian colony. so as to be about flush with the general 
surface. The integument of the mollusc is, both in general tint 
and also in surface markings, very like the .\scidian colony with 
its scattered uscidivzooids. This is clearly a good case of pro- 
tective colouring. Presumably the “ame//arfa escapes the 
observation of its enemies through being mistaken for a part of 
the Lept tinue colony ; and the Leptocinum, being crowded 
like a sponge with minute sharp-pointed spicules, is. 1 suppose. 
avoided as inedible by carnivorous animals. which might devour 
such things as the soft unprotected mollusc. But the presence 
af the spicules evidently does not protect the Zepto: fam from 
famellaria, so that we have, if the above interpretation is 
correct, the curious result that the /aed/arza protits by a pro- 
tective characteristic of the Leptocfisttm, for which it has itself 
No respect, or, to put it another way. the Leptoclinuni is pro- 
tected against enemies to some extent for the benefit of the 
fLametlaria, which preys upon its vitals. 

It is, to my mind, no sutticient objection to theories of pro- 
tective and warning colouration that careful investigation may 
from time to time reveal cases where a disguise is penetrated, a 
protection frustrated, an offensive device supposed to confer 
inedilility apparently ignored. We must bear in mind that the 
enemies, as well as their prey. are exposed to competition, are 
subject to naturat selection, are undergoing evolution ; that the 
pursuers and the pursued, the eaters and the eaten, have been 
evolved together: and that it may be of great advantage to be 
protected from seve, even if not from all enemies. Just as on 
land. some animals can browse upon thistles whose nemo me 
Impune lacessit ” spines are supposed to confer immunity from 
attack, so itis quite in accord with our ideas of evolution by 
means of natural selection to suppose that some marine animals 
have evolvedl an indifference to the noxious sponge or to the 
bristling Ascidian. which are able. hy their defensive character- 
istics, like the thistle, to repel the majority of invaders. 

AMthough we can keep and study the Littoral and Laminazian 
animals at case in our zoological stations, it may perhaps be 
questioned how far we can reproduce i in our experimental and 
olyervational tanks the conditions of the ‘ Corathne” and | 
the ** Deep-mud ” zones. One might suppose that the pressure 

T See my experimeneson Fishes with Nudibranchs, in Zan. Ay. 
Fivecpool, wi. iv. p.r57; and Nartkk for June 26, 1830, 
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—which we have no means as yet for -upplying'—and which at 
30 fathoms amounts to nearly toolbs. on the square inch, and 


| at So fathoms to about 2go]bs., or over 2 cwt. on the square 


inch. would be an essential factor in the life conditions of the 
inhabitants of such depths, and yet we have kept half a duzen 
specimens ot Cadocarés macandrez, dredged from 7O tu 50 
fathoms. alive at the Port Erin Biological Station for several 
weeks 3 we have had both the red and the yelluw forms of 
Sarcodityon catenata, dredged from 30 tu 40 fathoms. in a 
healthy condition with the polype> freely expanded for an in- 
definite period ; and Mr. Arnold Watson has kept the Polynoid 
worm, Panthalis oerstedt, from the deep mud at over 50 fathoms. 
alive. healthy, and Luilding its tube under observation, first for 
a week at the Port Erin Station, and then for many months at 
Shetheld in a comparatively small tank with no depth of water. 
Consequently it seems clear that, with ordinary care, almost any 
Marine animals from such depths as are found within the British 
area may be kept under ubservation and submitted to experiment 
in healthy and fairly natural conditions. The Biological Station, 
with its tanks, is in fact an arrangement whereby we bring a 
portion of the sea with its rocks and bottom deposits and sea- 
weeds, with its inhabitants and their asseciates, their food and 
their enemies, an] place it for continuous study on our laboratory 
table. It enables us to carry on the bionomical investigations 
to which we look for information as to the methods and progress 
of evolution; in it he centred our hopes of a cumparative 
physiology of the invertebrates—a physiology not wholly medical 
—and finally to the Biological Station we confidently look for 
help in connection with our coast fisheries. This brings me to 
the last subject which I shall touch upun, a subject closely related 
both to Oceanography and Bionomics, and one which depends 
much for its future advance upon our Biological Stations—that is 
the subject of 
AQUICULTURE, 

or industrial Ichthyology. the scientific treatment of fishery in- 
vestigations. a subject to which Prof. M‘Intosh has first in this 
country directed the attention of zoologists, and in which he has 
been guiding us for the last decade by his admirable researches. 
What chemistry is to the aniline, the alkali, and some other 
manufactures, marine zoology is to our fishing industries. 

Although zoology has never appealed to popular estimation as 
a directly useful science having industrial applications in the 
same way that Chemistry and Physics have done, and con- 
sequently has never had its claims as a subject of technical 
education sutticiently recognised : still, as we in this Section are 
well aware, our subject has many technical applications to the 
arts and industries, Liological principles dominate medicine 
and survery.  Bacteriolouy, brewing. aad many allied subjects 
are hased upon the study “of microscopic organisms. Economic 
entomology ts making its value felt in agriculture. Along all 
these and other lines there is a great future opening up before 
biology. a future of extended usefulness, vf popular appreciation. 
and of value to the natror least important of these 
technical applications will, lam convinced, be that of zoology 
to our fishing industries, When we consider their enormous 
annual value about cight millions sterling at first hand to the 
fisherman, and a great deal more than that by the time the pro- 
ducts reach the British public, when we remember the very large 
proportion of our population who make their living directly or 
indirectly (as boatbuilders, net-makers, &c.) from the fisheries. 
and the still larger proportion who depend for an important 
element in their food supply upon these industries: when we 
think of what we pay other countries France, llolland, Norway 
—tor oysters, mussels, lobsters, Xe. which we could rear in this 
country if or sea-shores and our sea-bottom were properly 
cultivated : and when we remember that fishery cultivation or 
aquiculture is applied zoology, we can readily realise the enor- 
mous value to the nation which this direct application of our 
seience will one day have -perhaps [ ought rather to say. we 
can scare fy tealive the eatent to which zooluy may be made 
the guiding science of a yreat national industry. The flourish- 
ing shellfish industries of Mrance. the oyster culture at Arcachon 
and Marennes, and the mussel culture by bouchots in the Bay 
of Aiguillon, show whet can be done as the result of encourage- 
ment and wise assistance from (iovernment. with constant 


1 Fol wing up Vl. Regaard’s experiments, some mechanidal errengenent 
whereby w. terconid be keptcirculgting amd aerated under pressure in ol i 
tanks obteht oe Cevised. and ought Gs be tried at Some 209) eicalstitrs, 1 
tearm feem the Drecter atthe Plymouth station that Some of the jeiim ils 
from deep Water, sth &s Polyzoa d 4 expan’ i) cheir tanks. 
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nestry on the part of the people, directed by scientific know - | 
feige. In another chrection the successful hatching of large 
numbers (hundreds of anllion) of cod and plaice by Captain 
Dannevig in Norway, and hy the Scottish Fishery Board at 
Dunbar, opens up possibilities of immense practical value in 
the way of restocking our exhausted bays and fishing banks 
lepleted by the over-tras ling of the last few decades. 

The demand fer the produce of our seas is very great. anid 
would probably pay well for an increased supply. Our choicer 
fish afd shelltsh are becoming rarer, and the market prices are 
noing. Phe great mayenty of our ovsters are imported frem 
brance. Holland, and America. Even in mussels we are far 
from being able te meet the demand. In Secotkind alone the 
long lie fishermen use nearly a hundred millions of mussels 
to bait their houks every ume the lines are set, and they have 
tyamypert annually many tors of these mussels at a cost of from 
AS £3 tol. em. . . . 

Whether the wholesale introductiun of the French methed of 
myssel culttre, by means of bouchets, on ta eur shores would 
he a Pnéneial doubtful, Material and labour are 
dearer bere. and beds. scars. or scalps seem, on the whole. better 
fitted te our loral eonditions ; but as innumerable young mussels 
all rewad ctr coast perish miserably every year for want of suit- 
able ebieets to@ttach to, there can be no reasonable doubt that 
the jedictwus erection of simple stakes or plain bouchots would 
serve a usclul purpose, at any rate in the collection of seed. even 
if the further rearing be carried on hy means of the hed system, 

MI such aqaicultural processes require, however, in addition to 
the serenufie knowledec. sutficient capital. They cannot be 
successtully corried out on a small scale. When the znolovist 
has onee shown as a laboratory experiment. in the zoclegical 
station, thata porte der thing can be done that this tish can be 
hatched or thet shellfish reared under certain conditions which 
promi eto te am industrial success, then the matter should be 
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carried out by the Government or by capitalists on a suficiently | 


large s ak tee refaove the risk ot results being virated by tem- 
porary cideet or doc} vanatim am the condittons, 1s con. 
trary, however, toour Pratish traditions for Government to help 
in se hoa wetter, andl if our local Sea bisheries Committees have 
not the necessary powers ner the available funds, there remains 
splendid oy portinity for opulent landowners to erect sea-tish 
hateherics wm the shores of their estates, and ter the rich 
mer honts of our greaterties to establish aquiculdure br their neigh: 
bouring estiaries, and by so doing, instruct the fishing papula- 
tien, resuscitate the declining industries, and cultivate the barren 
shores 12 all reasonable probability te their own ultimate profit. 
In wwdditien ta the farmizg of our shores there ts a ereat deal 
te be done if promoting the fishing industries on the inshore and 
tshore grownds alow our coast. and in connection with such 
Work the frst nevessity is a therongh scientific exploration of 
eae ritish Sis by means of a completely fitted dredging and 
trawling expedition. Such exploration can only be dene in 
Tr tle dats. spesneche dy, by private enteqprtse. From the time 
of Lower) borbes 1 has Leen the dehght of British marine 
poreasts teeexy tore, by means of dredging: from yachts or bired 
vessehs during their holidays, whatever areas of the neighbouring 
cas were wpen to them, Some af the greatest names in che 
rolloof ctr coal qeists. and seme of the mast creditable work in 
arivish cowboy, will always be associated with dredging ex peddi- 


ms, borhes, Wayville Thatoson, Carpenter, Gwyn Jetireys, 
Mitnt shoamedl Norman one can searcely think of them without 
reealling 
Eyer tothe vredye, with ota nee ge, 
V Hoy te oat tree gle, 
Nod ime et, with meshes set, 
(Wy Pobe bee tengle {= 
M byrne werk dh expboratim has heen done in the 
shy thee ard ether naturists, and much is now being done 


ly hy om@amittecs ar assoertions hy the Deblin Reyal 

Sy youths Westof Trehind, by the Maurine Biologieal \ssocia- 

Vivreth, by the bishery Hoard in Seatlind, amd hy the 

Meri Laidlogy Committee in the Trish Sea: but few 

, "| 7) ical covomittees have the means, the opportu: 
Mehr te te te Tong with thetr professional duties 

meuic survey of our whole British sea-area 
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which is really reqmred. Those who have not had expericnee of it 
can scarcely realise how much time, energy, and money it requires 
to keep upa series of dredging expeditions. how many delays, 
disappointments, expensive accidents and real hardships there 
are, and how often the naturalist is tempted te leave unprotitable 
ground, which ought te be carefully worked over, for some more 
favoured spot where he knows he can count upon goed spoil. 
And yet itis very necessary that the whole grewnd—good or bad 
though it may he from the zoological point: of view—should be 
thoroughly surveyed, physically and biologically, in order that 
we may know the conditions of existence which environ our 
fishes, on their feeding grounds, their spawning grounds, their 
“ murseries.” or wherever they may he. 

Yhe British Government has donea noble piece of work which 
will redound to its everlasting credit in providing for. and carry- 
ing out, the Challenger expedition. Naw that that great en- 
terprise ts completed. and that the whole scientific world is united 
I appreciation of the results obtained. it would) he a glorious 
consequence. and surely a very wise action in the interests of the 
national fisheries, for the Government ta St out an expedition, 
im charge of two or three zovlogists and fisheries experts, to 
spend a couple of years in exploring more systematically than 
has yet been dane, or can otherwise be done. our Briush coasts 
from the Laminarian zone down to the deep mud. No one could 
be better Htted to organise and direct: such an expedition than 
Dr. John Murray. 

Such a detailed survey of the bottom and the surface waters, 
of thei conditions and their contents, at all times of the year 
for a couple of years, would give us the kind of information we 
require for the selution of same of the more dithenlt fishery 
prablems such as the catent and causes of the wanderings of 
onr fishes, which ** nurseries” are supplied by particular spawin- 
ing grounds, the reason of the sudden disappearance of a fish 
such as the haddack fram a locality, and in general the history 
of our faod fishes throughout the year, 1 is ereditahle to our 
tiovernment ta have done the pioneer work in exploring the 
vreat ocean, butsurely it would be at least equally creditable to 
them—and perhaps more cireetly and immediately profitable, 1f 
they look for same such return from scientific work to explore 
our own seas and our own sew fisheries. 

There is stil another subject connected with the fisheries 
which the the hielogist can de much to elucidate Timean the 
diseases of edible animals and the efleet upon man af the various 
diseased conditians. Tt is well known that the consumpten of 
mussels taken from stagnant ar impure water is sometimes fol- 
lowed hy severe symptoms of irritant poisoning which may result 
inrapid death, This ‘t nusselling “ is due to the presence of 
an organic alkaleid or ptemaing, in the liver of the molluse, 
formed doubtless by a miero-organism in the impure water. Tt 
is clearly of the greatest importance to determine accurately 
under what conditions the mussel can became infected hy the 
micro-organism, in what stage it is injurious to man, and 
whether, as is supposed, steeping in pure water with or without 
the addition of carbonate of soda will render poisonous mussels 
fit for food. 

During this last year there has been an outery, almost 
amounting (oa scare, and seriously affecting the market.’ as to 
the supposed connectian between oysters taken ftom con- 
taminated water and typhoid fever, ‘This, like Che musselling, 
is clearly a case for sctentitic investigation, and, with my cul- 
league, Vrof, Bayce, | have commenced a series of experiments 
and observations, pardy at the Port: Erin Biological Station, 
where we have oysters laid down on different parts of the shore 
under very dittercnt conditions, ax well as in’ dishes and tanks, 
and partly at University College, Liverpoul, 

Our object is to determine the effect of various conditians a 
water and bottom upon the life and health of the oyster, the 
effect of the addition of various impurities ta the water, the con- 
ditions under whieh the oyster becomes infected with the typhotd 
bacillus, and the resulting ctfeet upon the oyster, the period 
during which the oyster remains infectious, and lastly, whether 
any simple practeable measures can be taken (1) to determine 
whether an oyster is infected with typhoid, and (2) to render sueh 
an oyster nnecuous toman. vs Prof, Boyce and | propose to lay 
a paper pen this subject before the Section, T shall not aceupy 
further time now by a statement of our methods and results, 

} have probably already sufficiently indicated to you the 
extent and importance of the applications of our science to 


T famtold that betwees Hecomber and March the oyster trade decreased 
7 pce et. 
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List of Species taken in one haul, o 


ONG las { 
Nentera, Sp. 
Hutihondria, sp. 
Chon celata 


Subcrites dumuni ula 
Chalina ao wlata 
COLLENTEKAYTA : 
Dhorpae conferta 
talectum heletnam 
Sertiularia abletina 
Coppinta arcta 
Llylrallmanis Sahata 
Campaniularia vertictllata 
Lafoce dumosa 
-lutenniularia PanOsa 
olh por tiene Mittatum 
Vergularia nurabtirs 
Sarcatictyou catenata 
Sagartta, Sp. 
Adamsia palliata 
Eciixopermara : 


Cucumarta, sp. 
Thyoue Stisus 
A sterias rubens 
Sofaster papposts 
Sti haster rosetus 
Poranta pulerltrs 
Palmipe placenta 
Ophioconia agra 
Ophiothrix Sragilts 
Aniphiura : hiaper 
Ophieslpha ciliata 
O. albida 
Lchinis Sphira 
Spatancus PUPPUICIS 
Lehtnocaudrium cordatum 
Drissopsés lyrifera 
Lekinocyamus fitstllees 
VEKMES: 


Nemertes neests 
Chetopterus, sp. 
Spirorkrs, sp. } 
Serpula, sp. | 
Sabela, sp. 
Owenta filiformis | 
aphrodite aculeata 
Poly ne. Sp. 
Crvsracna; 
Scalpellim tuleare 
alanis, sp. 
Cyelopicera MY Epes 
<h ontiophoris clongatirs 
Artotragus Magnticeps 
Dyspontius striatus 
aus soodsirs 
Laophoute thoractia 
Stenhelea reflexa 
Lichomoleus Sorficula 
Auony x, sp. 
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Calathea interme, lta 
ALten faz hirneffica 
Crangon « Proc 


“ATURE: 


Stenorh yuehuUs rostratus 
fra his dorsetlens: 
“yas voarctatis 
Navtho tuber, etdatity 
Portunis Pistliis 
Feupaguris berinhardiy 
Fe. prileauxig 
F. cuanensés 
Aurynoute asprra 
Lbalia tiberort 
Poryzo, : 
Ledteellina ces WM 
T) ubulipora, sp. 
Cresta cornute 
Cellepora Pituticosa, and 
three or four undeter- 
mined species of Lepra- 
lids 
Lustre 5 curtyprons 
Serupocellar ta reptans 
Cllularte fistulosa 
MOLLUsea : 
-lnoméia eph Pppium 
Ostrea eduhts 
Lecten maxéemay 
L. opercularts 
L. tisrinus 
LI. pusto 
NMytiles modtolas 
Ntciule nucleus 
Cardtium echinadiune 
Lissocurdinne NOVO Ue 
Crprina tslandé a 
Soler pelle tdes 
Fenus callina 
Syousta HOV a 
Scrobicularia PRISMA Ca 
Astarte sud ate 
Vodtolaria marmorata 
Saxteacu TUSOSE 
Chiton, Sp. 
Dentaliun enfale 
LEmarginila Sissura 
Petutina hevigata 
Turretela terchra 
Natica aldert 
fsurs antzy tus 
lporrhars hespeltcant 
Oscanty; membranaeins 
Dorss, sp. 
L£olt's coronata 
Tritonta plebeta 
TUNIWATA : 
eb etilicHa Breed 
Styrelopses Sossuliria 
Augyra Slutinans 
otryllus, sp. 
Bing eh 
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SHC WMS 65. 
MECHANICAL SCIENCE, 


OPENING ADDRESS By is VERNON-HaRcoret, NEA\. 5 
M.Ixs1.C. Fk, 


The Relation of Engineering to Science, 


THE selection of a subject for an inaugural address. neces- 
vitated by the honour conferred upon me of presiding over this 
Section, has been rendered pecuharly difficult, both on account 
of the numerous able addresses delivered jn past years by my 
eminent predecessors in this office, and also by the circumstance 
that the branches of engineering to which most of my pro- 
fessional life has been devoted have not as intimate a connection 
with mechanical! science as some others. Moreover, whilst 
former Presidents of Section G have frequently dealt, in their 
addresses, with the Progress of those special branches of enginecr- 
ing in which they have had most practical experience. such a 
course, in the present instance, would have exposed me to the 
danger of merely repeating information and reiterating opinions 
already recorded in the Lroceedingy of the Institution of Civil 
Engineers, and in other publications, with reference to maritime 
and hydraulic engineering, 1 has, accordingly, appeared to me 
that the exceptional occasion of addressing a gathering of 
sclentitic Persons, and of engineers who testify their interest in 
science hy attending these meetings, would be best utilised by 
considering the relation that engineering in general, and 
maritime and hydraulic engineering in particular, bear to pure 
science, and the means by which progress in engineering 
science might be best promoted, and its Scope and utility in- 
creased, 

Tn addition to the oft-quoted definition of civil engineering as 
“the art of directing the reat sources of power in nature for 
the use and convenience of man,” Thomas Tredgold also 
defined it, in 1828, as *‘ that practical application of the most 
important Principles of natural philosophy which has, in a con- 


siderable degree, realised the anticipations of Bacon and changed 
the aspect and state of atfairs in the whole world.” Tf the in- 


Huence of engi 
railways and Steamships were in their infancy and the electric 
telegraph and t i of electricity and 
magnetism had not come into existence, how far more true is it 


at the present day, when the various branches of enginecring 
have attained such a marvellous development ! Tredgold also 


resources of the engineer 
must be further directed so as to cope with the injurious forces 
of nature, such as floods, storms, and unsanitary conditions, and 
thus protect men from harm as well as Promote their well-being. 
Moreover, he foresaw the great capabilities of development 
possessed by engineering. and its dependence on science : for 
he stated that ** the real extent to which civil engineering may 
be applied ix limited only by the progress of science : its scope 
and utility will he increased with every discovery in philosophy. 
and its resources with every invention in mechanical or chemical 
art. since its hounds are unlimited, and equally so must be the 
researches of its professors,” If the full significance of these 
statements may be accepted as correct, engineers might fairly 
claim to have a right to say,“ As engineers we are necessarily: 
men of science, and no branch of science is outside our pro- 
vince.” It might, however, be said that no engineer, with his 
absorbing professional avocations, would have the ime to acquire 
even the rudiments of the principal branches of science, with 
their ever-increasing developments, to the study of each of 
which the life-work of many varnest searchers into the secrets 
of nature is wholly devotctl, Nevertheless, a few branches of 
science, such as physiology, biology, and botany. appear to be 
beyond the scope of practical engineering ; whilst. a moderate 
acquaintance with some others might su'fice for the needs of the 
engineer, except in certain special branches, supplemented. as 
it can readily be, by the advice of a specialist in complicated 
cases, 

Among the branches of science necessary for the engineer, two 
may be regarded as of the highest importance, namely, mathe- 
matics anc physies. upon which the science of engineering mainly 
depends ; and’ without an adequate knowledge of these, No per- 
son should be able at the Present day to enter the profession of 
acivil engineer. Other sciences of considerable, though of com- 
paratively minor, importance to engineers in general, sare 
chemistry, geology, and Meteorology ; but each of these assumes 
an enhanced value in special branches of engineering, 


a 


~ 


eatie an Awhae E£uvine rtn,.--The pre-eminent 
renee ot mathematics in relation to engineering may be 

‘wel as fully established : and a President of the Institution 
{ Civil Prngineers would not mow tell a pupil, at their first 
Interview, that he had done very well without mathematics, a 
remirk whale t> me by a justly celebrated engineer over thirty 
yoars azo. 

Sorveying, which is the handinaid of civil engineering, depends 
won the principles of geometry for its accuracy ; and ordinary 
tnangulation, geodesy, and the rapid method of surveying and 
takieg levels in rough country. known astacheometrs. are based 
vn trigonometry and abled by logarithms.  Tachcometry, indeed, 
theugh carried out by means oft a specially constructed theodolite, 
may be regarded as the practical application of the familiar 
problem in tegonyetry of tinding the height and distance of 
en inaccessible taver. A preposition of Euclid forms the basis 
of the simplest and speediest method of setting out circular curves 
for railways; whilst astronomy has been resorted to for facilitat- 
ing strveying in unexplored regions. The laws of statics are 
invalvel iv the design of bridves, especially those of large span, 
an} alsy ef masonry dams, roofs, floors, columns, and other 
stm ures; whilst tersion, internal ballistics, the truyectory of a 
pe OM ile. the forces of impact. and the stoppage of a railway 
trdin tre dynamieal prollems.  Plydrostaties and hy lrodynamies 
tevide the fundation of bydrauhe engineering + though, owing 
te Wf > complicated nyture of the flow of water, observations and 
experiipents have been necessary for obtaining correct formule of 
liscwarge.  Cremmetrical opties has been employed for deter- 
muiniiz the formas of the lenses fur giving a parallel direction to 
the rays peorecdhhg fran the lamps of a lighthouse, in accord: 
mnee wr the privapdes laid down by Fresnel. Phe theory 
fthe vies. the nde tables ging the pre Heted tidal rise at the 
principal pers. and wave nfstion «questions of considerable 
Why eanee te the harbour enginger—depend upon wmatherratical 
ene estromon cal c@lculatiogs : whilst the stability and rolling of 
ships, the lines for a vessel of least resistance in passing: through 
weer, arel the dimensions vnd form of screw propellers. to 
Olte td the greatest speel with a given expenditure of power, 
have hee deternuned by matheniatical considerations aided ly 
penmcal.  Pfeetrieal engincenmg deper ds very Enrgely upon 
meathetuyaland physical problems. guided by the cesults of 
are teel experience; and the possibility of the commercial 
euevess of the first Arlantic cable, depending upon the rate of 
tragsmussieg of the signals and the loss of electrical intensity in 
that long @ourney, has been shown by Dr. John Plopkinsen in 
his ** Jantes Forrest” lecture, to have been determined by Lord 
Kelvin by the solugon of a partial differential equation (/'recced- 
rage fit. C. fe. Vol. Gxvili. 339). 

All branches of applicd mathematics have, accordingly, been 
(Vlieed by engineers, or, as in the case of several general prin- 
iples and tile] calculations, by mathematicians to their henetit ; 
mit vraphie statics will probably gradually supersede analytical 
ny 1, for the calculation of stresses, as more rapid in opera: 
tion, and tess subject to errors, which are also more easily de- 
wetel in graphic diagrams. Pure mathematics, in its higher 
Hran ies, «ppears to have a less direet connection with engincer- 
i: Ly applicd wathematics is sv largely dependent upon pure 


mea TURE 


Whithematics, that the latter, incl ling the calculus and differen: , 


Hel cquaniems, cannot he safely neglected by the engineer, though 
erga branehes, as, for instance, probabilities, the theory of 
M@imllrs, the traci of curves, add seme of the more abstruse 
reeons of th subject, aiiy be dispensed with, 
Peyr om Kediten to Aangutecring. = Vhysies has been 
oP Ofer inatheraties, as many physical problems are deter- 
Sued by qathenmtiess but in several respects physics, with its 
ry wel seo ein it) rélition te the vartos properties of 
heros of equal iaportamee to engineers, for there are few 
r , 


erngmesnng in whith ny partis borne by physical 
retions, 

‘I ipey oar avails hims’f of yoysies when heights are 
(he Larimeter, or by thi t@hperature at which 
r pel te qpairit-lesvclis a phy sieal instrament adapted 
por ber Tevellnaye across hind. bvaperatien, con 
ee HAL are of fireat imaportanee ip regard ty 
' fom Woes aml tle expensive fore of the 
ome eb 21 the dinination of tretion, and the 
io t Poel yp 1 are egential Clements in’ the 
ie eo eetohes. Allowance for expansion 
"he ‘ 1) tae te be nwede in all large 
j t to chore sua temper ture have 
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to be taken inte account. The temperature. also. which de- 
creases with the elevation above the sea-level, and the distance 
from the equator, limits the height to which railways can he 
carried without danger of blocking by snow ; whilst: the tem- 
perature. by increasing about 1° I. with every 60 feet below 
the surface of the earth, limits the depth at which tunnels can 
be driven under high mountain ranges. Congelation of the 
soil is employed, as will be explained by M. Gobert, in 
excavations through water-bearing strata. 

Compressed air is used by engineers for excluding the water 
from subaquenus foundations, so that excavations can be 
made and foundations Inid, at considerable depths below the 
water-level, with the same ainty as on dry land. The 
compression of air, and its subsequent absorption of heat on being 
liberated and expanding in a chamber. aie employed for re- 
frigerating the chambers in which meat and other perishable 
supplies are preserved. Compressed air is employed tor working 
the boring machinery in deriving long tunnels through reck, and 
provides, at the same time, means of ventikition ; and it alse 
serves to conyey parcels along pnewmatic underyreund tubes, 
Moreover, the compressed-air and vacuum brakes are the most 
efficient systems of automatic and continuous lrakes, which have 
done so much to promote safety in railway travelling, and in 
reducing the loss of time in the pulling up of frequently stopping 
trains, The prochiction of a more perfect vacuum than can be 
produced by the ordinary atr-pump, might hase been supposed 
to be merely an interesting physical result (7 erar/ of the 
Cheinical Society. June 1504); but, in fact, the preservation of 
the heated flament of carbon in the incandescent cleetric hght 
has been rendered possible only by the far more perfect vacuum 
obtained by the Sprengel vacuum pump. diy whieh the wt is 
exhausted down to sv low a pressure as a two-hundred millionth 
of an atmosphere, 

The dliminatng power of ditferent sources of light ts of great 
importance in determining the distance at which Che concentrated 
rays from a lighthouse can be rendered visible, as well as in 
relation to the lehting of streets and houses: and the re- 
frangibility of the rays emitted, of the nature of their spectrum, 
should not be disregarded, as upon this depends the power of a 
light to penetrate mist and fog. which cut afi the rays at the 
violet end of the spectrum, and have comparatively hittle in- 
fluence on the least refrangible red rays (/'% ¢ digs Tnst. 
Ci, vol. vii, pp. tgg5-1g8) The effect also of the coloming 
of lights on their visibility is of interest in) determining the 
shades of colour to be used for signals and ship-lights, and ake 
the relative power of the lights required for different colours to 
secure equal illiminating power. Distinctions of colour are 
essential in these eases: but for distinguishing lighthouses, the 
use of coloured glasses has been abandoned, on account of their 
iwpairing the light emitted : and the desired indication has been 
effected by varying the mumber and duration of the flashes and 
eclipses in each lighthouse, “Vhe detection of colour-bhindiess 
is of interest tu engineers, as this physical infirmity imeapact- 
tates men from acting as engine-drivers, almen, or navigat- 
ing seamen. — Phe use of compressed vil gas cnaliles buoys and 
beacons to give a warnings or guiding light for about three 
months without requiring attention ; and the electric ight has 
accelerated the passage through the Suez Canal from 304 hours 
ty 20 hours, and has greatly increased the capacity of the canal 
for tratfic hy enabling navigation to be carried on at night. The 
electric light also affords an excellent, safe, and coul light in the 
confined cabins on board ship, in the headings of long tunnels, 
and in the working-chambers fled with compressed var used for 
sinking subaqueous foundations, 

Acoustics might seem to have little relation to engineering 5 
but the soundness of the wheels of a train are tested hy the 
noise they give when struck with a hammer: warning notes are 
emitted by railway and steamship whistles, the foghern on 
hoard ship, and the whistling and) bell-bneys employed for 
marking shoals or the navigable channel ; whilst the striking of 
bells, the Tktst of steam sirens, and the explosion of compressed 
gun-coltun cartridges and rockets indicate the position of hght= 
houses in foggy weather, “Vhe most powertul sounds that can 
be produced by the help of steam appear to have a very Hmited 
range as campoued with Hight; for, under ordinary conditions, 
the most powertul siren ceases to be aunlilde at a distance of six 
erseven nubs; whilst the transmission of sound is very much 
affected by the wind and the condition of the atmosphere, It 
seems possillde that lond detonations at short intervals may be 
more readily heard than the continuous bhist of a stcan tinmper. 
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Electrical engineering is very intimately connected 
physics. for it really is the application of electricity to industrial 
purposes. The very close relation between electricity and 
magnetism, discovered by Oersted in 1820, and further estab- 
lished by the remarkable researches of laraday, has led to the 
present system of generating electricity by the relative move- 
ment of coiled conductors and electro-magnets, in dynamo- 
electric machines worked by a steam-engine or other motive 
power. The electrical current thus generated can be transmitted 
to a distance with little loss of energy ; and it can either be used 
directly for lighting by are or incandescent lamps, or be recon- 
verted into mechanical power by the intervention of another 
dynamo, Klectricity is also employed for the simultaneous 
firing of a series of mines, ai a safe distance from the site of the 
explosion. 

The convertibility of heat and energy, indicated by Mayer, 
forms the basis of thermodynamics; and the mechanical 
equivalent of heat, a physical problem of the highest interest, 
determined by Joule in 1843, furnishes a measure of the amount 
of work that can he possibly obtained by a given expenditure of 
heat in heat- engines, 

The above summary indicates how the discoveries of physics 
are applied to many branches of engineering ; and a knowledge 
of the laws of physics, and of the results of physical researches, 
appears, therefore, essential for the successful prosecution of 
engineering works. The very intimate relation of mechanical 
science to mathematics and physics, and the indebtedness of 
engineers to men of science outside the ranks of their own pro- 
fession, are, indeed, evidenced hy the roll of the Presidents of 
Section G, containing the names of Ir. Robinson, Mr. Babbage, 
Prof, Willis, Prof. Walker, and Tord Rosse. 

Chemistry in Relation to Engincertngy,—Gas-making is in 
reality a chemical operation on a large scale, consisting in the 
destructive distilladion of coal, the purification and collection of 
the resulting carburetted hydrogen, and the separation and 
utilisation of the residual products. Chemistry, accordingly. 


Std Wipe 


holds a very important place in the requirements of the gas | 


cnginecr. 

The manufacture of iron, steel, and other metals, and the 
formation of alloys, are essenually chemical operations ; and the 
Bessemer and Gilchrist processes, by which steel is produced in 


large quantities directly from cast iron, by eliminating a portion | 


of the carbon contained in it, and also the injurious impurities. 
silicon and phosphorus, in place of the former costly and circuitous 


method of removing the carbon from cast iron to form wrought | 
iron, and then combining a smaller proportion of carbon with | 


the wrought iron to furm stecl, are based on detinite chemical 
changes, and necessitated chemical knowledge for their develop- 
ment. 


Chennical analysis is needed for determining the purity of a | 


supply of water, or the nature and extent of its contamination ; 
and Dr. Clarke’s process for softening hard water, by the addi- 
tion of lime water, depends upon a chemical reaction. The 
methods, also, of purifying water by filtration, shaking up with 
serap iron, and aeration, are chemical operations on an extensive 
scale; and their eHiciency has to be ascertained by chemical 
Rests. 

Cements and mortars depend for their strength and tenacity, 
when mixed with water, upon their chemical composition and 
the chemical changes which occur. The value of Portland 
cement requires to be tested quite as much by a chemical 
analysis of its component parts as by the direct tensile strength 
of its briquettes ; for an apparently strong cement may contain 
the elements of its own disruption, in a moderate proportion of 
magnesia or in an excess of lime, The chemical change which 
has been found to occur in the Portland cement of very porous 
concrete exposed to the percolation of sea-water under consider- 
able pressure, by the substitution of the magnesia in sea-water 
for the lime in the cement, if proved to take place even slowly 
under ordinary circumstances, would render the duration of the 
numerous sea works constructed with Portland cement very pre- 
¢arinous, and necessitate the abandonment of this very convenient 
material by the maritime engineer. 

Explosives, which have rendered such important services to 
engineers in the construction of works through rock and the 
blasting of reefs under water, as well as for purposes of attack 
and defence, form an important branch of chemical research. 
The uses of gun-cotten as an explosive agent, though not for 
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with | when wet and anconfined, by fulyninate of mercury: whilst 


smokeless powder, a more recent chemical discovery. seems 
likely, by its application to firearms, to produce important modi- 
fications in the conditions of warfare. Vhe progress achieved 
hy chemists in other forms of explosives has been marked by 
their successive introduction for blasting in large engineering 
works, Thus the removal of the rock in driving the Mont 
Cenis tunnel, in 1857-71, was effected by ordinary blasting 
powder ; whilst the excavation of the longer St. Gothard tunnel, 
in 1872-82, was accomplished by the more etfticient explosive 
dynamite (Proceedings Just. C.E.. vol. xcv. p. 266). Moreover, 
the ‘hrst great blast for removing the portion of Hallett’s Reef 
which obstructed the approach to New York Porbour, was 
effected mainly by dynamite, together with vulean powder anid 
rendrock, in 1876: whereas the far larger Flood Kock, in mid- 
channel, was shattered in 1885 by rackarock, a mixture of potas- 
sium chlorate and nitrobenzol, and a much cheaper an! a more 
ethicient explosive under water than {dynamite (/ézd.. vol. xcv. 
pp. 267-270). Kackarock is one of the series of safety explosives 
first investigated by Dr. Sprengel in 1870. which, consisting of a 
solid and a liquid, is safely and easily mixed for usc: and these 
materials,’ being harmless previously to their admixture, can Le 
stored in large quantities without risk (/osrnul of th Chen al 
Socrety, August 1573). The cost also of this large blast 
was greatly reduced by the sympathetic explosion of the bulk of 
the cartridges by the detonation of a series of primary exploders. 
placed at interval» along the galleries and fired sim taneously 
by electricity from the shore. 

The utilisation of sewage belongs to agricultural chemistry : 
and the deodorisation of sewage, and its conversion into 2a 
commercial manure, are chemical processes. The disposal of 
sewage by irrigation is a branch of agriculture ; and the innocuaus 
character of the effluent fluid, discharged into the nearest stream 
or river, has to be ascertained by chemical analysis. Chemists 
have the opportunity of benefiting the community, and at the 
same time acquiring a fortune, by discovering an economical and 
ethcient process for converting sewage on a large scale into 2 
profitable saleable manure, so that inland towns may not have to 
dispose of their sewage at a loss, and that towns situated on 
tidal estuaries or the sea-coast may no longer discharge their 
sewage into the sea, but distribute it productively on the land. 

The purifying of the atmosphere from smoke, rendered in- 
creasingly expedient by the growth of population, and the pre- 
vention of the dense fogs caused hy it, by some practical methou 
for more thoroughly consuming the solid particles of the fuel, 
sul await the combined efforts of chemists and engineers. 

Geology in Relation to Engineering. —\ knowledge of the 
superficial strata of the earth is important for all underground 
works, and essential for the success of mining operations. 
Geology is indispensable in directing the search for coal, iron 
ore, and the various metals; and the existence of faults or other 
disturbances may greatly modify the conditions. The value of 
geology to the engineer is not, however, confined to the extrac- 
tion of minerals, for it extends, more or less, to all works going 
below the surface. 

The water-supply of a district, in the absence of a suitable 
river or stream, is dependent on the configuration and geology 
of the district ; and the spread of London hefore the extension 
of waterworks, as pointed out by Prof. Prestwich, had to be 
confined to the limits of the gravel subsoil, in which shallow 
wells gave access to the water arrested by the stratum of under- 
lying London clay. The sinking also of deep wells fer a supply 
of water, and the depth to which they should be carried, are 
determined by the nature of the formation, the position of faults, 
and the situation of the outcrop of the water-bearing stratum. 
-\ geological examination, moreover, of a site propused for a 
reservoir, to be formed by a reservoir dam across a valley. has 
to be made to ascertain the absence of fissures and the saindness 
of the foundation for the dam. 

Tn the driving of long tunnels, the nature and hardness of the 
strata and their dip, the prospects of slips, and the possibility of 
the intlux of large volumes of water, are gemogical con- 
siderations which aftect the designs and the estimates of cost. 
The excavations also of large railway cuttings and ship canals 
are considerably attected, both as regards their side slopes and 
cost, by the nature and condition of the strata traversed, 

Uetorotegy tn Nelatton to Enstuecring.~ The maximum 
pressure that may be exerted by the wind has to be allowed for 


guns, have heen greatly extended by the investigations of Sir | in calculating the strains which roofs, bridges. and other struc- 


Frederick bel, and by the discovery that it can he detonated, 
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tures are liable to have to bear in exposed situations 


: and. con- 
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fs reords oF anetemeters for Jury periods are required for 
ermining this pressure. The foree of the wind also, and the 
Nection, duration, and y eriod of occurrence of severe gales, are 
few rtant to the maritime engineer tor estinuiting the effect of 
wates in any special locality. for determining the quarter 
fron, which shelter is needed. and tor ascertaining the seasons 
st suitable for the execution of harbour works, the repair of 
Mmages, an] the carrying out of toundations of hehthouses and 
acons on exposed rocks. The harbour engineer myst. indeed, 
f necessity be somewhat of a meteorologist. for the changes in 
re wind and weather. the oscillations of the barometer, and 
tee signs of an approaching stormy are indications to him of 
stoproaching danger to his works. which he bas to guard azainst ¢ 
tor the sea is an insichous enemy which soon discovers any weak 
sme. and may ina few hours destroy the work of months. 
Continuos records of rainfall, as collected regularly by Mr. 
Symons frove numerovs stations in the United Kingdom, are 
emremely valuable te engineers for calculating the probable 
évcrage yiell of water froma given catchment area. the greatest 
an! least discharges of a river or stream, the size of drainage 
channel needed te seer re a low-lying area from floods, and the 
ansount of water available for storage or irrigation ina hot, arid 
thstriet. The lessof water hy evaporation ar cifferent: periods 
f te vear, an] under different: conditions of soil and climate, 
the effect of percolation in redteing evaporation, and the 
“ofeence 
runfall, while equalising the flow of streams, are subjects of 
ejual interest to hydraulic engineers and metenrologists. 
Countnes periodically visited by hurricanes, cyclones, or 
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4 forests and vegermtion in increasing the available | 


ce rthquakes, necessitate special preeay dons, and special designs , 
for str ctures : am] every additional information ay to the force | 


anlextent of these visitations of nature is of value in enabline 
engineers te provide more cHectually against their ravages. 

Bon pit ~nterr thy Enyine sr ngou Pure Shh Engineer- 
ing is generally concerned in the application of the researches of 
science for the benetit of mmnkind, and not tin the extension of 
the domain of pure science, which pecessitates greater concen- 
tration of attention and study than the engineer in practice is 
Mle th devote tout. Tngineers, however, though never able to 
repay the ever-increasing debt of gretitude which they owe to 
past and present investigaters of science, except in’ rendering 
these abstract researches of practical utility, have, nevertheless, 
wereeble it entally te promote the progress or science. This 
re hanieal scienee, by the construction of calculating machines, 
the plarimeter, integrating: machines, the tde-predietor and 
tidal harmonic analyser of Lord Kelvin, the self registering tide- 
siuge, aml varios other instruments, has lightened the labours 
rf ceathematiceins ; whilst excavations for works. and borings 
Vave assisted the investigations af geologists. The mechanical 
ues of Lord Rosse led inainly to the success of the gigantic 
felescopes. whieh las revealed so many seerets of the heavens : 
nee reydity of lecenfotion, due te the Libours of engineers, 
bes greatly facilitated astronomical observations and physical 
Tpsoveries, besides promoting the concourse nf scientifie amen 
nid the @itvsin of knowledge.  Mlectrics) engineering, more- 

ser, is > Clowely allicd to cleetrical physics that the devel: 

eemmtef teeeone nesessurily promotes the progress of the other. 

Vhe cleervatiogs alse condueted by hydraglie and maritime 

ngiv@ers in the code at their practice am in extending the 
IMs ipon which the screnec of meteorology is Tased, 

Fuctorm oan ko primentil Spee. Foyineering, so 
for Wot bad or omatheiaties, isdn exit science, and the 
seem he te pret dotds on a strfiture can he accunitely 

ried | fet thie trength oof the Materiabs employed has ta 
maimed fefore any stroetyre Gua he properly designed. 


\ ergy. the resStaeee of mitterials to tefrstor, coatipression, 

Hewere, Bas to be tested, and their hint of clasticity and 

rave) cletermiged. “Thats, previetsly to the construc: 

Poborn Stophen om, of the Brithonid Tubular Bridge, 

1 oAreegaran pirder bridge of large span erected, 

senenboon swanoats formes of wrovght iron were 

» hg Yen omithemaaeian aed) ne: hanician 
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safety of the structures and their rigidity, as measured by the 
amount of deflection, are ascertained, serving as a guide for 
subsequent designs. 

Numberless experiments have heen made on the How of water 
in open channels, over weirs, through orifices, and along pipes; 
and the influences of the nature of the bed, the slope, depth, 
and size of channel, have Teen investigated by various 
hydraulicians. Mr. Thomas Stevenson measured the force of 
waves at some places on the Scotch coast (** The Design and 
Construction of Tlarbours.” Thomas Stevensen, 3rd ed. pp. 
52-50): Prof. Osborne Keynolds has examined the laws of, 
tidal flow in a model of the inner estuary of the Mersey, and in 
specially shaped experimental medels (** British Association 
Reports” for 1889, 1890, and tSa1): and 1 have found it 
possible, i small working models of the Mersey and Seine, 
not merely to reproduce the configuration of the bed of the 
estuary out to sea, but also to observe the effects of different 
forms of training works in modifying sands estuaries.? 
Mr, William Iroude, after his retirement fron acuve practice. 
devoted his abilities to experiments on the motion and resistance 
of ships in water, which have proved of inestimable value to 
the naval architect, and which formed the subject of his 
presidential address to this Section in 1875. 

Electrical engineering is specially adapted for experimental 
investigation : and. in this branch, theory and practice are so 
closely allied that some of the most eminent exponents of the 
theory of the subject, such as Lord Kelvin and Dr. Hopkinson, 
have developed their theories into practical results. tn nest 
other branches, the investigator is generally distinet from the 
engineer in large practice; but it may be safely said that an 
able investigater and generaliser in engineering science, as, far 
instance, the late Prof. Kankine, accomplishes work of more 
value to the profession at large than the practical engineer, 
who, in the world’s estimation, appears the more successful 
Wan. 

Every branch of engineering science is more or Jess capable of 
being advanced hy experimental investigations : and when it: ts 
borne in mind that the force of waves, the ebb and flow of tides 
in rivers, the influences of training works in estuaries, and the 
motion of ships at sea have een subjected to experimental 
research, it appears impossible to assign a limit to the range 
of experiments as a means of extending engineering hnow ledge, 
Problems of considerable interest, which can only be solved by 
experiments or hy comprehensive generalisations from a number 
of examples. must frequently present themselves to engineers in 
the course of their practice. as they have to myself: and 
enyineers would render a great service to the profession if they 
would follow up the lines of investigation thus suggested to them, 
in the true spirit of scientific inquiry. 

Farlures of Works dite to Neglect of Sctontific ComsFderations, 
Before the aniount and distribution of the stresses in. structure’ 
were thoroughly understood, a disposition was naturally evincet 
to err on the side of excessive strength 5 and the materials in the 
various parts of the structure were not suitably proportioned to 
the load to be borne, resulting ina waste ef materials and too 
great an expenditure on the works. Thus some of the car 
high masonry reservoir dams in Spain exhibit an excessive thiek 
hess towards the top, imposing an unecessary dowd on the 
foundations ; and in many of the earlier iron girder bridyy 
ore material was cmployed than wats required for stability av 
owas not properly distributed,  Boldness engendered 1 
increased expericnee, and dictated by motives of economy, has 
tended to make the engineers of the present day pursue 
Opposite course: and, under these circumstances. the core 
calculation of the strains, the exact strength of the matertih 
and a strict appreciation of the physical Itws attecting tt 
designs become of the utmost importance, 

The failures of many bridges may be cxplamed by errors 4 
design, defects in construction, or by cconomy curried beyor 
the limits of Safety in pushing forward railways in undeveloy 
countries : bat other bilures are attributable toa disregard ot 
underestunation of the inthicnee of physical causes. Thus the 
Tay Bridge disaster, in 1879, was due to underestimating the 
amount and ctlect of the wind-pwessure in an exposed: situate 
where itacted with a consblerible leverage, owing to the heigh 
of the bridge, and was inadequately provided against by the 
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small transverse width of the piers in proportion to their height, 
which were further weakened by bad workmanship in the 
bracing of their columns, The bursting of the Bouzey masonry 
dam in France this year must be attributed to an inadequate 
thickness at part of the cross-section, producing a tensional 
strain on the inner face with the reservoir full, aided by the 
instability resulting from a fissured foundation. The overthrow 
of the outer arms of the Madras breakwaters, during a cyclone 
in 1881, may he traced to an inadequate estimate of the foree of 
the waves in a storm, in deep water, and with a great fetch 
across the Indian Ocean, beating against the portions of the 


breakwaters directly facing their course; for these outer 
portions, running nearly parallel to the  coast-line, 
were not made any stronger than the inner portions 


placed at right angles to the shore and the direction of the waves, 
and situated for the most part in shallower water. The erosion 


of the bed of the Ganges Canal on the first admission of the | 


water, necessitating the erection of weirs at intervals to check the 
current, resulted from an error in the calculated discharge of the 
channel with the given inclination, and the consequent undue 
velocity of the stream, producing scour. The failure of the jetty 
works at the outlet of the Khone to effect: any permanent 
deepening of the channel over the bar, was due to the unsuit- 
able direction given to the outlet channel in view of the physical 
conditions of the site, and the concentration of all the discharge, 
and consequently all the alluvium carried down, into a single 
mouth, whereby the rate of deposit in front of this ontlet has 
been considerably increased. The excessive cost, and conse- 
quent stoppage, of the Panama Canal works. though due to a 
variety of causes, must be partly attributed to want of due con- 
sideration of the strata to be excavated : for a cutting of 300 feet 
in depth, which may be possible in rock, becomes impracticable 
when a considerable portion has to be executed in very 
treacherous clay. 

Occasionally failures of works may be attributed to excep- 
tional eauses or peculiarly unfavourable conditions ; but in most 
cases, as in the instances given ahove, they are the result of 
errors or deficiencies in design, which might have been avoided 
by a more correct appreciation of the physical conditions 
involved. 

Scrntific Tratning of -ugineery.—\n most professions, pre- 
liminary training in those branches of knowledge calculated to 
fit a student for the exercise of his profession is considered indis- 
pensably necessary ; and examinations to test the proficiency of 
candidates have to be passed as a necessary qualification ‘or 
admission into the Anny, Navy, Church, Civil Service, and both 
branches of the law. Special eare is taken in seeuring an 
adequate preliminary training in the case of persons to whom the 
health of individuals isto be entrusted. not merely by experience 
in hospitals, but also by examinations in those branches of 
science and practice relating to medicine and surgery. before 
the medical student can Lecome a qualified practitivner. If 
so much caution is exercised in protecting individuals from being 
attended by doctors possessing insufficient knowledge of the 
rudiments of their profession, how much more necessary should 
it be to ensure that engineers are similarly qualified, to whom 
the safety and well-being of the community, as well as large 
responsibilities in regard to expentiture, are Hable to be 
emirusted ! The duty of the engineer is to apply the resources of 
nature and science to the material benefit and progress of 
mankind ; and it, therefore, seems irrational that no guarantee 
should be provided that persons, before becoming engineers, 
shoukl acquire some knowledge of natural laws, and of the 
principles of those sciences which form the basis of engineering, 
The Insutution of Civil Engineers has, indeed, of recent years 
required some evidence of young men having received a good 
education before their admission into the student class ; but some 
of the examinations accepted as sufficient for studentship, such as 
a degree in any British university, afford no certainty in them- 
selves that the persons who have passed them possess any of the 
qualifications requisite for an engineer ; and il is quite unnecessary 
to become a student of the Institution in order to become an 
engineer. The Council of the Institution has no doubt been 
hitherto deterred from proposing the establishment of an 
eamination in mathematics and natural science, as a necessary 
preliminary to becoming an engineer, by the remembrance that 
some of the most distinguished engineers uf early days in this 
country were self-taught men ; but since those days engineering 
and the sciences upon which it is based have made marvellous 
advances ; and in view of these developments, and the excellent 
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theoretical training given to foreign engincers, it is essential that 
Sritish engineers, if they desire to retain their present position in 
the world, should arrange that the recruits to their profession 
may be amply qualified at their entrance in theoretical know- 
ledge, in order to preserve the standard attained, and to 
be in a position to achieve further progress. No amount 
of preliminary training will, indeed, necessarily secure 
the success of an engineer, any more than the greatest pro- 
ficiency would be certain to lead the medical student to renown 
as a physician or surgeon; but other conditions being equal, 
it will greatly promote his prospects of advancement in his 
profession, and his utility to his colleagues and the public. 
The engineers of the past achieved great results in the 
then early dawn of engineering knowledge. by sound common 
sense, a ready grasp of first principles and of the essential points 
of a question, capacity for acquiring knowledge, power of 
managing men and impressing them with confidence, and 
shrewdness in selecting competent assistants. These same 
qualities are still needed for success in the present day, coupled 
with an opportunity of exhibiting them ; but far more knowledge 
of mathematics and other sciences is required now, owing to the 
enormous advances effected, if the progress of engineering science 
is to be maintained. Even though in some branches, engineers 
in large practice may not have the time, or retain the requisite 
facility, for solving intricate mathematical problems, they should 
be able readily to comprehend the full bearing of the principles 
presented, and to understand the nature of the solutions put before 
them, which nothing but the scientific faculty implanted by early 
training in mathematics and physics can adequately secure. 

A qualifying examination for engineers would usefully stop 
persons at the outset from entering the profession, who failed to 
evince the possession of the requisite preliminary knowledge : it 
would indicate, by the subjects seleeted, the kind of training 
best caleulated to fit a person to become a useful engineer ; and 
it would protect the public, as far as practicable, from the in- 
juries or waste of money that might result from the mistakes of 
Ul-qualified engineers. 

Specialising tn Predtiecring.—Some branches of engineering 
have for a long time been kept distinct from others, such as the 
construction of steani-engines, locomotives, and marine engines, 
ship-building, heavy ordnance, hydraulic machinery, and other 
purely mechanical works, one or more of which have been 
treated as specialities by certain firms, and also gas lighting, 
and, more recently. electric lighting. In the department, how- 
ever, of civil engineering in its narrower signification, as distin- 
guished from mechanical engineering, engineers of former 
times were regarded as equally qualifed to undertake any of 
the branches of public works: and the same engineer might 
be entrusted with the execution of roads, railways, canals, har- 
hours, docks, sewerage works. and waterworks ; while even 
steamships were not excluded from the category in Brunel's 
practice. The engineer of to-day. indeed, would be lacking 
that important factor for success, common sense, if he declined 
to execute any elass of works which he might be asked to under- 
take: and a variety of works is very useful to the engineer in 
enlarging his views and experience, as well as in extending the 
range of his practice. The tendency, however, now in 
engineering, as in medicine, is for the engineer's practice to be 
confined to the special branch in which he had had most 
experience ya result: which cannot fail wo be beneficial to the 
public, and caleulated to promote the progress of each branch. 
The powers of the human mind are too limited, and life is too 
short, for engineers to be able to acquire, in the present day. 
equal proficiency in the theory and practice of the several 
branches of engincering science. with their ever-widening scope 
and development ; and, as in the domain of abstract science, 
general progress will be best achieved in engineering science by 
the concentration of the energies of engineers in the advancement 
of their special line of practice. 

Value of Congresses on Spectal Branches of Engineering. — 
The scope of engineering science 1s extending so fast that it is 
impossible for the Institution of Civil Engineers, which, as the 
parent society. embraces every branch within its range of 
subjects, to give more than a very limited time for the con- 
sideration and discussion of papers relating to the non- 
mechanical branches of the profession comprised in public 
works. Mechanical, electrical, and gas engineers have special 
societies of their own for advancing their knowledge and 
publishing their views and experience, while sharing equally 
with the other branches in the benefits of the older Institution. 
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Coferesses wterdingly afterd 4 valuable opportunity for 
reiway. hy ratlic. and sanitary engineers of expressing 


ther views, and enlarging their expenence by consultation 
al with engineers of various countnes, My 
experien-e of the Six maritime, thland navigation, and water- 
works internétional congresses T have attended in V-ngland and 
al ad, has ecenvincel me of the very great value of such 
Meetings i collecting information, comparing views. and 
ehraining see knowledge of foreign works and methods ; whilst 
the aryraintances formed with some of the most celebrated 
1oreign engtivers, afford opportunities of gaining further infor 
ihn About Werks abroad, andl deriving experience from their 
Jitsress ar] rests. 

Envinmering frteriture, -lawyers have been defined as per- 
sons who fo mt possess a knowledge of law. but who know 
where 1) fivel the law which they may require. Tt may be hoped 
that a simi ar efinition is not applicable to engineers : but with 
the rapt) inercase of engineering Nterature, it is most desirable 
that engineers Syould be able readily to refer to the information 
cmany special sebject. or descriptians of any executed warks, 
which may have heen published, Much valuable matter, how- 
«ver, Is uriee in the proceedings of engineering and_ scientitic 
Sieictics. al in various publications ; and often a considerable 
amount of time is expended in fruitless search. This great waste of 
tine and etergy. an] the loss of available information invelved, 
led me a few years age to suggest that a catalogue of engineering 
literature Gught to be made, arranging the lists of publications 
telating to the -everal branches under separate headings. There 
in ap msibility that this arduovs and costly task inay be partially 
aceumyhishe] in separate volumes: and, at any rate, the first 
scp has een ettected by the publication, under the auspices of 
the Peris Inlan] Navigation Congress of 1802, of a catalogue of 
the yal liewuens on inland navigation, A start has also been 
wemdle ie Freaec, Italy, and England, towards the preparation of 
Astor cetal 29 on maritime works, which it may be hoped 
means We lay will be found to publish on the meeting of some 
future 


lost vasie« 


ters. bnyincers whe have searched, even in the 

best lhoraries, fer the published information on any special sub- 

Seow] pore ite what a great boon an engineering subject 

can we wil be to the profession, and indirectly to the 
pelaite Mae 

Ti oe aston ‘ jublication of comprehensive books on special 


Vie tes ef engineering, and concise papers on special subjects, 
Vy congetert authorities, are extremely valuable in advancing 
il syStnativing engineering knowledge 5 ; but the time and 


truld Sfvelved it the preparation of such publications must, 
Dhe 0) orgen sing of congresses, be regarded as a duty performed 
10 theoeterestye! the profession and science, and not as aftording 


[tose ctotacy pecuniary benefit, 

Cnet Prive .— In this address T have endeavoured, 
theegh ery ovperfestly, to indicate how engineering consists in 
the ay pee tien ef natural laws and the researches of science for 
the ener one advancement of mankind, and to point out that 
my retse] knew ledge will be constantly needed to keep pace with, 
apd] ceccerry 8, the progress that has heen made. The great 

Wath. rostled by engineering works in facilitating: com- 


4 


Pen WS on avter ourse, am) consequently the diffusion of 
Loewe vt bem! or Mereasing trade, im extending civilisation to 
196) meeees. Pe muluplying the comforts of life, and athording 
ler falltes of enjoyment Ond change of scene, may be 
been nyfly aeknowledged ¢ but the inore prilual and 
(ore teeth not less important, bonetits effected hy 
ooeteer hes ote mot se fally realised, 

\ r f engineering with the other cMief brayieh of 

' 2 . Weryine, exhibits seme situates and 

To Voth professions, the discovenes of scicnee are 

' tod meekind ; but whilst physicians devote 
fy to qadividwale, engineers are coneerned in 

re beimpoot the community at large. Persons 

slater when they are atacked by disease, a1 

wortent; but they eagerly resort for enjey 

Une ape MOULIN tramways, plers, preat 

sow res and they frequently avail Cheniselves 

‘ Plaey locomotion to complete then 
I Peer of aie uel climate, hy sicnins 
tay voare ill: wheres engineers en 
we Poly od efficient draaintcc, tee main: 
' Mee re@pe t, the evident results of 
} rovdly reulieed Chan the inviable, 

. reo rte hee fit: cf cipines aie 

Pet ssh, Vor. 52] 
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works, Statistics alone can reveal the silent operations of 
sanitary work ; and probably no better evidence could be given 
af the inestimable value of good water and proper drainage on 
the health of the population of large towns, when aided by the 
progress of medical science, than the case of London, where, 
towards the close of the last century. the death-rate exceeded 
the birth-rate, and the numbers were only kept up by constant 
immigrations ; whereas now, in spite of the vast increase of the 
population and the progressive absorption of the adjacent 
county into the ever-widening circle of houses, the number of 
births exceed the deaths by nearly nine hundred a week. 

In engineering, ax in pure science. it is impossible to stand 
still: and engineers require to be ever learning, ever seeking, to 
appreciate more fully the laws of nature and “the revelations of 
science, ever endeavouring to perfect their methods by the light 
of fresh discoveries, and ever striving to make past experience 
and a wider knowledge stepping-stones to greater achievements, 
Vengineers have a noble vocation, and should aim at attaining a 
lofty ideal; and, in the spirit of the celebrated scientific dis. 
coverers of the past, such as Galileo, Newton, laplace, Caven- 
dish, Lyell, and Paraday. should regard their profession, not so 
much as an opportunity of gaining a pecuniary reward, a 
means of advancing knowledge. health, and prosperity. 

Vhe remarkable triumphs of engineering have been due to the 
patient and long-continued researches of successive generations 
of mathematicians, physicists, and other scientific investigators 3 
ard it is by the utilisation of these stores of knowledge and 
experience that engineers have acquired renown, A “higher 
tribute of gratitude ‘should perhaps be paid to the noble hand ol 
scientific investigators whe, in pursuit of knowledge for its own 
sake, have rendered posstble the achievements of engineering, 
than to those who have made use of their discoveries for the 
attainment of pracocal benetits ¢ but they must both be regarded 
as co-workers in the promotion of the welfare of mankind, The 
advancement of science develops the intellectual faeultics of 
nations, and enlarges their range: whilst the resulting progress 
in engineering increases their neaterial comforts and prosperity. 
If men of science, by closer intercourse with engineers, could 
iealise more fully the practical capabilities of their researches, 
and engineers, by a more eamplete scientific training, could gain 
a clearer insight into the scientific aspect of their profession, 
both might be able ta co- operate mere thoroughly in developing 
the resources ef nature, and in furthering the intellectual and 
material progress of the human race. 


AMERICAN ASSOCIATION FOR THs 
BULAN OV EV UB MIE (OVE SCHIP MOTE: 


ShoOoND SPRINGTIEDD MERLING, 


T! 1}. forty-fourth meeting of the American Association for the 

Advancement of Science was held at Springfield, Mass. 
August 29 to September 4, heing the second mecting held at that 
elty : the first was in rS50. 

In the carly history of the Association frequent meetings were 
held in’ New England, but titteen years have passed since the 
last preceding New Ungland meeting, held at) Boston, ‘The 
social and intellectual lite of all New England cities ranks high, 
and the Association found a mest appreciative and hospitable 
community, 

\ copy of the address of the retiring Vresident, Dr, Daniel 
G, Brinton, on ** The Vins of Anthropology.” has already he 
sent to NvPOKK. Thwas a matter for regret that the authar 
was unable to atten TP and read it persenally. 

Vhe vice-presidential addresses were not quite so many 
usual, owing to the resignation of Mrofs, Tlolden and Jordan a 
presidents of the Sections of Astronomy and Zoology, respeet 
ively, because of (he change in phice of mecting from California 
Where they reside, and where it was intended to meet if tlh 
(rans-continental railroads hed reduced fares sufficiently. The 
ad tresses delivered were hy W. L. Stevens, on Recent Tropres 
in Optics; William WeMurtric. on * The Relation of 
Industries to the Advancement of Chemical Science”; Willia 
Kent, on “The Relation of Lagincering te Optics ” 3 
Hotehhiss, on! Che Geological Survey of Virginia, 1535 184 
ty Vhistory and Influence in the Advancement af Ceologt 
Serence J. OU. Arthur, on '! The Development of Vepeta 
Phystology “sb. TL Cushing, on tC The Arrow sand 2. 
bermow, oon '' The Providential Firnetion of Government 
Kelition te Nite Resources.” 
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One of the first and most important matters of business pre- 
sented was in reference to the proposed meeting of the British 
.\ssociation in Toronto in 1897. The writer offered a resulution 
cordially inviting the Association, in case they decide to accept 
the invitations already sent them from Toronto to held the 
mecting there, to attend our meeting also as our guests, and re- 
questing them to send early notice of the time of meeting to 
the Iermanent Seeretary of our Association, that ample time 
may be had to make suitable arrangements, and to renew the 
delightful memories of the Vhiladelphia meeting in 1884. This 
was referred to the Permanent Secretary with power. 

Should the Association come to .\merica as proposed, it 
seems probable that the long-deferred San Francisco meeting 
will then be held, as it is believed that many visitors will 
desire to cross the continent by the Canadian Pacific lail- 
road, which was incomplete at the time of the Montreal 
meeting in tS843 but many who attended that meeting went 
as far west as the road would then take them. <As Sir Wm. 
C. Van Ilorne, !’resident of that road, is a member of the British 
Association, and has been a member of ours, his influence is 
relied on to secure favourable rates of transportation. Sul 
another factor is that the Christian I-ndeavour Societies expect 
to meet at San I*ranciseo in 1897. and as they are a inighty 
army=~70,000 attended the Boston meeting this summer—the 
railroads usually offer exceptional rates to secure their patronage, 
and the .\ssociations can share in the benefit of the reduction. 

Of the 207 papers read before the several Sections, many 
might be mentioned. The subject of colour and colour 
standards, on which Mr. Pillsbury bad an article in a recent 
number of NavrckE, was presented by him and others, and reso- 
lutions were passed looking toward the establishment of a colour 
standard. E. R. von Nardroff exhibited and described a new 
apparatus for studying colour phenomena, Colour photography 
was discussed and photographs exhibited by F. E. Fves. 

A process for photographing the vocal cords in action has 
been discovered by Ff. S. Muckey and Wm. Ifallock, and it is 
found that the pitch of a note is raised by rotating the arytenoid 
cartilages without increasing the tension of the cords, just as a 
violinist makes high notes by shortening the string with his 
finger. Voice analysis also has been studied by Messrs. Hallock 
and Muekey, by an ingenious system of resonators for the funda- 
mental and seven overtones, covering three octaves from the 
fundamental C. These resonators are so arranged that the 
vibration of each causes the flickering of a tiny gas jet, and by 
observing these it can be seen which of the overtones are sound- 
ing, and by drawing straight or wavy lines to correspond with 
each of these, a picture of the tone can be made. This will 
enable a singer to see every tone in his voice, and learn wherein 
he needs to correct it. 

The Weather Bureau of the United States supplied experts to 
fllup anafternoon in ajoint meeting of four Svetions. Willis L. 
Moore, the new chict of the bureau, spoke of the work in hand 
and that contemplated. .\n elaborate scheme of observation of 
upper strata of the air by kites and balloons and kite-balloons ts 
to be carried out: and regular observations are to be made of 
“sensible temperature” by the wet bulb thermometer. 

Vrank N. Pigelow, in his paper on solar magnetic radiation 
and weather forecasts, made some very remarkable statements, 
The sun, he says, throws out curved Jines of magnetic force. 
These are connected with sun-spots, and with storms on the 
earth, They have been studied by bim so carefully that be fixes 
the time of the sun’s asial revolution more accurately than ever 
hefore at 26°07928 days. with a probable error only in the last 
or possibly the two last figures. A surprising inference from his 
studies is that the earth has a erust Soo miles thick, and the sun 
has also a crust. Future investigation will supply data for a long 
forecast of seasonal weather conditions, years ahead. Cleveland 


Abbe followed with a paper on clouds and their nomenclature, | 


and Alfred f. Llenry with some very beautiful cloud photographs. 

Electro-metallurgy bas made rapid strides, and a paper on 
calcium carbide. by P. de Chalmot and J. T. Morebead, gave an 
account of the process used at their works in Spray, N.C.. for 
cheap production of this compound by smelting together lime 
and coke in the electric furnace. This enables them to produce 
acetylene, the iluminating principle of gas, much cheaper than 
any other process. 

A paper on the new process of making white-lead by electric 
action was read by I. 1. Williams betore the American Chemical 
Society, which met at Springfeld two days earlier than the 
Association, Mr. Williams describes the process, which will work 
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a revolution in this industry. [nstead of acetate of lead, as in 
the old process, sodium nitrate is used together with sodium 
bicarbonate. A number of cells are filled with the solution, with 
plates of lead at one pole and of copper at the other. The 
current from a dynamo causes nitric acid to be liberated and te 
combine with the lead. A number of reactions occur, with the 
final production of white-lead in a very fine and uniform state 
and of superior colouring quality. The chemicals can be re-used 
indefinitely. .\s many as 500 pounds have already been made 
at one charge. 

The Keoromie Seetion has always been one of great popular 
interest. The monetary question, munometallism or bimetallism, 
by J. W. Sylvester and Henry Farqubar ; taxation in the United 
States, by Mdward Atkinson ; growth of great cities, by E. L. 
Corthell; manual training in horticulture, by W. R. Lazenby, 
were among the matters treated of. An effort was made to 
widen the seope of this Section by a change of name. Its name 

Section of Kconomic Science and Statistics—was deemed 
peculiarly undesirable, and after much discussion of the re- 
spective merits of ‘sociology and ‘‘social and econumic 
science,” the latter tide was adopted as the name of Section I. 

Buffalo was unanimously chosen as the next place of meeting, 
fullowing the practice of the .\ssociation to meet at that city 
every tenth year, beginning with 1866, when 79 members there 
reorganised the Association after six years of suspended animation, 
during which no meeting had been held. 

The time for meeting was much controverted. The Council 
recommended a change to Monday as the opening day, which 
met decided opposition, and on an informal vote 30 were op- 
posed to it and only 27 favoured it; but opposition at length 
gave way, and the next meeting will begin on Monday, August 
24, 1896, at Butfalo. 

Officers elected were—President : Edward 1). Cope, of Phila- 
delpbia. _ Vice-Presidents: A, Mathematics and .\stronomy, 
William E. Story of Worcester ; B, Vhysics, Carl Leo Mees of 
Terre Haute. Ind. ; C, Chemistry, W. A. Noyes of Terre | laute, 
Ind.; D. Mechanical Science and Engineering. Frank O. 
Marvin of Lawrence, Kan. ; E, Geology and Geography, B. 
KK. Emerson of Amherst: F, Zoology, Theodore N. Gill of 
Washington ; G, Botany, N. L. Britton of New York city: II, 
Anthropology, Alice C. Fletcher of Washington; I, Social 
Science, William R. Lazenby of Columbus, O. Permanent 
Secretary: F, W. Putnam of Cambridge. General Secretary : 
Secretary of the Council : 
Asaph Hall, Junr., of Ann Arbor, Mich. Secretaries of the Sec- 
tions: .\, Mathematics and Astronomy, Edwin B. Frost of 
Ilanover, N.JT. ; B, Physics, Frank P. Whitman of Cleveland, 
OQ, : C, Chemistry. Frank TP. Venable of Chapel Ilill, N.C. : 
1), Mechanical Science and Engineering, John Galbraith of 
Toronto, Can. : 1, Geology and Geography, .\. C. Gill of 
Ithaca, N.V.3 F, Zoology, 1. S. Kellicott of Columbus, ©. ; 
G, Botany, George . Atkinson of Ithaca, N.Y. 3 11, .Anthropo- 
logy, John G. Bourke. United States Army: I, Social Science, 
Kk. 1. Colburn of Mlizabeth, N.J. Treasurer, R. 8. Woodward 
of New Vork. Wat. FT. PRALE. 


HIGUTOEIRS WO) TIEUE IBIDTAOUR, 


[fhe Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Netther can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts tntended for this or any other part of NATURE. 
No notice ts taken of anonymous communtealions.} 


August Meteors. Red Spot on Jupiter. 


-\s supplementary to my paper on the \ugust meteors (NATURE, 
No. (347. \ugust 22) and to Drof. .\. S. [ersehel’s interesting 
letter on the same subject (No. 1349, September 5), [ may note 
that a further comparison of the recent observations bas revealed 
two additional instances of doubly observed meteors. 

On August 11, 10h. 59m., Prof. Herschel at Slough recurded 
a meteor equal in brightness to a first magnitude star and moving 
swiftly along a path of 224 from 204 + 52° to 252° + 31°. or 
from the head of Draco into Hercules. The meteor left a long, 
thin, white streak for 2 secs., and the duration of flight was 
estimated as Tose. Mr. TI. Corder, at Bridgwater, observed 
the same object, noting the me as 10h, 5$m., and the apparent 
path as 23 + 534 to 19° + 50° between Cassiopeia and 
Andromeda, 
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The meteor was evidently a DPerseid, and had a radiant at 
30 + 57. Tt was first seen when at a height of 95 miles above 
Oosferd, an] disappeared when 61 miles above Devizes. Its 
real length of path was 53 miles, and the earth point is indicated 
nthe English Channel about 10 miles south of Lyme Regis, 
Dorsetshire. 

On Wugust m1. tth. 43m.. Vrof. Terschel mapped a small 
slide, nyalling Jupiter in brightness, and traversing with 

welerate speed a course of 15 from 220° ~ 50° to 225° + 44. 
er trom near ¢ Draconis to the head of Bootes. Duration of 
flight 1°5 sec. : the nucleus was evenly bright all the way, and 
t left a streak for 3 sees. Mr, Corder registered the same 
Meteor, and gives the thne as th. 42m.. mégnitude equal to 
Jupiter, ant] path as 00" + 624° to Fo + Of in Camelopardus. 

This eject was alsiea Perseid. the radiant being at 32 + 52° 
war the luster at y Persci. The meteor at its first apeanmnes 
Was 75 imles high above a point 5 mules N. of Stratford-on- 
Avon. and at is disappearinee 52 miles high over a place 5 
ules WIN OW, at Gereat Malvern. Its real Tength of path was 
34 miles, an] earth pont 6 miles S.1. of \berdare. 

Aol spten Jupiter. When twilight became too strong for 
ewnet-secking on the morning of August 25 last. [turned my 
1O-inch reflector on Jupiter and saw the red spot. indefinitely, 
iar its central transit. The planet had only just risen above 
he tops of sonre houses in this locality, and the telescopic image 
was by mio means good. but 1} estimated the transit of the spot 
cccurred at gh. 24m) 4.M. ( Vuzust 24, 16h, 24m.), or about 
4m. after Mr. Marth’s zero meri lian, System 11.. so that the 
levgituce of the sptwas 577. The shonldering of the great 
south equatorial belt. vast of the spot, was very eres cuaaah and 
Horde an excellent guide to the position of the latter. .\ few 
fimets atter th transit of the red spot T noticed a large white 
speton the wath side ot the north equatorial belt, passing the 

ntral Menthan. A power of 312 was used in these obser- 
wets. WPL DENNING, 

ristel. 
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Curious Optical Phenomenon. 


Tith te Wewing description of an optical phenomenon, and its 
robebt: explanation, may be of interest. Ve will be observed 
thu a similar experience cecurring to one not accustomed to 


feihiig oy tical experiments would very probably have caused 
ing te believe that he had seen a ghost. bt is therefore of 
Mportanye psychologically. 
The tacts observed were as followss< At about © vv, 
Aogust 26. To went to my belroom; to get to it T had to 
ss thrugh a omall room which TP oused as a study. On 


ewtenng it, (Wough it was dark, and T had no lamp, the small 
reewrscentel brightly uminated, about as bright as an 8S c.p. 
Jani would make it, apparently. To one side of a window in 
the rears P saw adnan standing, whom | recognised to be myselt. 
' wholly ression was very vividl and clear. 

far oething was observed beyond what is described in’ the 
Pa phos story. 1 was much occupied with the considera- 
tone fa prohlervat which Thad been working, and did not at 
Prot grasp the foll sinifieation of what Tsaw. On turning my 
d, the temire disappeared, but on looking towards the 
vailow. UeSugh which a very faint line came, the image 
reypyeared. Tthen noticed that it was apparently standing in a 
mien occupied, as To hnew, by a large table. On more close 
weiauen, without, however, moving from the spot where I 

4 ‘andheg, To saw that it had changed, and that it did not 
fro Mave teatures ; then it appeared to be flat against the 

HW. endl TP finally revognised it as an after-image of a shadow. 


Mommy fer ering it, however, i did not have this appearance 
eel] hed esadertly mentally supplied the features as one 
> 16 the face of a friend who is seen ata distance 

“ pore Wy too great to alm t of actual recognition. 
1@ hthe riopression of having seen the shadow before, 
wernug the matter a few seconds, remembered that 
Le Sefer To had started for my room. Thad been 
weer ee ar ther room, endeavouring to solve a physical 
preter: fer feer or tive heirs, and ter about half an hour, or 
Se he ) tee teadly looking ata luhp (a habit of 
Ve re retoth: Dothen got up. leaving: the lamp tit, 
spubive Hoey y toe any hed-reom as mentioned ba 

On Gil eft 


Merows shalow was thrown by the di mp on 


WHT tet tie reget ef the door. The passages were entirely 
a. +e we Ont Pentered! the room used as a study, | 
RM. 151, VOL. 52] 
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that the faint light coming through the window and falling on 
the same spot of the retina that was previously occupied by the 
image of the dark doorway. stimulated the after-image. 

1 may say that my health was of the best, but that I had been 
smoking heavily for a few days previously. and the fact had 
begun to force itself upon me. 

T would especially remark upon the apparent brightness of 
the apparition, Thad never seen an after-image so bright, On 
going back to the room where the lamp was, | proved that the 
appearance of the shadow thrown as ] went out of the room 
corresponded with that of the image seen, minus of course the 
features and) colour. which had been supplied by the 
imagination, 

In speaking of optical phenomena, T would say that an easy 
way of showing that the colours seen in the calour- tap are due 
to lack of accommodation, is by taking a picce of red paper 
or cloth, and turning the top till the inner or outer line matehes 
itexactly. Then, without moving or changing the speed of the 
top, place before the eye a convex glass, The colour on the 
top will disappear, but that of the eloth will of course remain, 
Similar experiments to those observed with the tap can be 
observed by drawing dark lines on a piece of glass. and waving 
dark and white paper behind them. Is athe WP 


-\ Remarkable Flight of Birds. 


Tn. forms of birds flying ata great height and crossing the solar 
dise, ax described by Mr, Bray in your issue of August 29, have 
been rather frequently seen here during the spring and autumn 
months, and the writer has always attributed such flights to 
migrating birds on passage. They have usually been noticed 
while observing the it of the sun projected on a card screen 
from the eyepiece of a small equatorial teluscope 7 accasionally, 
however, they have attracted attention at night also. crossing 
the disc of the moon, upon which their forms are very clearly 
defined, and with careful focussing (which is very nearly the 
sune as for parallel rays} it has almost been possible to identify: 
the species from the shape of the wings and manner of flight; 
birds of the swallow tribe, in’ particular, have been clearly dis- 
tinguished, and others resembling the thrush, possibly redwings 
or heldfares, have been noticed. The direction of Hight, accord- 
ing to the writers experience, is nearly always towards the 
south in August and September, and the reverse in -\pril. 

On August 31, a contingous watch was kept on the moon 
from $.50 to O55 1.M., using a power of So diameters on 
a reflector of 1o fect focus. Only eight birds were seen, how- 
ever, fonrof them slowly crossing from north to south, the 
other two from west to cast (nearly), They were evidently very 
distant. An estimate of the change of focus required for the 
apparently nearest hird gave ‘15 inch. “This would inyply a dis- 
tance of 7900 fect from the telescope, and the moon's altitude 
being about ta the vertical height of this bird would he 7900 % 
sine 14° 1900 fect (about). Seme of the binds, judging from 
their apparent size, must have been two or three Gmes nore 
distant, and therefore higher in the same proportion. 

Tt would be very interesting to obiiin systematiy observations 
of such flights of bids from various docalities during the 
migrating seasons,  Possessors of telescopes would find these 
observations a good exercise in that hind of patience or endurance 
which is so necessary in observing, for instance. a so-called 
metvor shower at its maximum ! 

The writer would he glad to receive notes on the subject from 
those of your readers whe may care to wateh for lirds during 
the autumn. Vistimates of the angle subtended by the spread 
wings woukl perhaps give the most reliable means of ascertain 
ing the height of the birds, and their direction of fight can 
vasily be obtained by reference to the diurnal motion of the sun 
or moon. It is hoped that hy collecting dita of this hind some 
new facts may he learned regarding the mysterious habits of our 
bird visitors. J. Evers, 

Kenley, Surrey. 


PHE WOCKRN ENPIRIMISNTAL [ieee 
UNIV 
er June t2 last a small party of those interested in 
agriculture and horticulture, including Mr. Uerbert 
Gardner, Sir John Vhorold, Prot. .\rmstrong, Vrof, 
Warington, Dr. Voelcker, Mr. Charles Howard, Mr 
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Carruthers, Mr. George Murray, and others, visited 
Woburn to make the first formal inspection of an institu- 
tion which, under the above somewhat unpretentious title, 
has been established by the joint action of the Duke of 
Bedford and Mr. Spencer Pickering, F.R.S., in order to 
supply what has hitherto been a great national want. 

The object of this institution is to provide an experi- 
mental station where all matters connected with horti- 
culture, and especially with the culture of hardy fruits, 
may be investigated both from the scientific and practical 
point of view. 

The origin of such an enterprise is always a matter of 
some interest, and it becomes all the more so in after 
years, when, too often, the details of its conception and 
evolution are irretrievably lost. In the present instance 
we may trace the ortgin to an accident in a chemical 
laboratory. It was owing to such an accident some years 
ago that Mr. Pickering, whose work in physical chemistry 
is well known, was driven to seek health in a partial 
existence in the country. Not having the means, how- 
ever, to procure this in the orthodox manner without 
abandoning his scientific work, he resorted to the some- 
what anusual means of getting air and exercise by 
becoming an agricultural labourer at Rothamsted. From 
an agricultural labourer to a small farmer and land- 
owner the steps were not so tedious as is generally the 
case, and for some few years past Mr. Pickering has 
turned his attention, after the manner of many landowners, 
to horticulture and practical fructiculture. To any one of 
a scientific turn of mind the unsatisfactory basis on which 
the culture of fruit depends cannot fail to be apparent. 
Its present condition is little better than that of horti- 
culture some fifty years ago. It rests mainly on the hard- 
earned and often one-sided experience of practical men, 
gardeners, for the most part. or nurserymen. 

Dut the pressure of business will rarely allow a nursery- 
man to indulge in anything approaching to systematic 
research, and even when he does obtain any important 
results, they are liable to be looked on askance, as being 
possibly tinctured by mercenary considerations. More- 
over, even amongst the highest practical authorities there 
is hardly a single point in the cultivation of fruit on which 
unanimity of opinion prevails ; indeed, on some of even 
the most clementary processes there seem to be as many 
opinions as there are so-called authorities. 

Vhe desirability of having some station where such 
matters might be patiently investigated, and from which 
results might issue free from any taint of commercial ex- 
pediency, was evident to Mr. Pickering, and not having 
himself the capital or land necessary for such an under- 
taking, he applied for assistance to a former college 
friend, the Duke of Bedford. The Dukes of Bedford 
have during generations past identified themselves with 
the progress of agriculture and horticulture, the present 
holder of the title showing no tendency to be eclipsed 
by lus predecessors in these matters. .\s was probable, 
sucha scheme met with the hearty approval of the Duke, 
and the result was the establishment of the present insti- 
tution, conducted jointly by himself and Mr. Pickering. 

The fruit farm is on the Duke's land near Ridgmount 
Station, and almost adjoins the land which is given 
up to the use of the Royal Agricultural Society as an ex- 
perimental agricultural station, About twenty acres have 
been devoted to the purpose, and of this some fifteen have 
already been planted. 

Everything at present justifies the anticipation that this 
station will be conducted in the liberal and thorough- 
going manner which alone can produce results capable of 
commanding the confidence of horticulturists, and the 
energy with which the work has been commenced indicates 
that no time will be lost in obtaining trustworthy results. 
it is but twelve months since the field was bearing a crop 
of reots and weeds especially the latter, yet in spite of the 
adverse season, the ground has been thoroughly cleaned, 
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roads, hedges, and fences have been made, a house built 
on it, and over 509 experimental plots have been planted ; 
also an extensive nursery has been planted, as well as 
collections of various ornamental and useful trees and 
shrubs. A fine crop of eighty different varieties of straw- 
berries has been already gathered. With such work 
accomplished, it is scarcely necessary to say that an 
able manager is resident on the farm. The present 
manager, Mr. 1.. Castle, is a man whose experience and 
knowledge will command the confidence of practical 
horticulturists. 

It is only possible here to indicate briefly the character 
of some of the experiments instituted. Besides straw- 
berries—the investigation of which will embrace not only 
the respective merits of different varieties, but also the 
comparative values of the varieties at different ages, and 
the effects of certain manures on the crop —apples have 
been selected for the majority of the experiments already 
begun. Sixty different experiments are arranged to test 
different methods of planting, of root and branch treat- 
ment, and different manurial treatment, each experiment 
being made on eightcen trees, six of each of three varie- 
ties, all of the same age, and all raised on the same stock. 
These trees are all dwarf trees, and certain of the experi- 
ments are repeated with standard trees on the free- 
growing stock, and also with other dwarf trees of a 
fourth variety. Thirty-eight plots have been devoted to 
ascertaining the influence of different methods of train- 
ing on the quantity and quality of the crop, and a 
collection of about 120 good varieties of apples has 
been made, each variety being grown on different stocks, 
and subjected in each case to different methods of treat- 
ment. This collection of apples is also so arranged that 
it may be utilised for the investigation of insecticides, 
without destroying the value of the results as regards the 
comparison of the different varieties. A smaller but 
interesting collection of apples of Scotch, Irish, and 
foreign origin has also been made. The numerous 
shelter hedges which have been planted are also of con- 
siderable interest, since, from an economical point of 
view, they also are experimental. They are composed of 
different varieties of nuts, plums, damsons, crabs, «juince, 
medlars, and berberries. 

Other experiments of greater scientific interest than 
the above are, we understand, cither in progress or in 
contemplation ; amongst these may be mentioned the 
influence of different stocks on the scion, and the great 
question of the effects of self- or cross-fertilisation. Such 
experiments, however, necessitate the lapse of a consider- 
able amount of time before they can be said even to have 
been started, if they are to be started on a really 
satisfactory basis. 

Those who are familiar with Mr. Pickering’s chemical 
work will not fear that sufficient attention to minute 
details will be absent from the present undertaking. As 
instances of the thoroughness with which small ques- 
tions are being examined, we may mention experiments 
on the relative merits of different arrangements of the 
same number of trees in a given area, and of the different 
direction in which the rows run as regards the points of 
the compass. Or, again, experiments on the influence of 
the nature, position, and inclination of the cut given in 
pruning a branch, and also the improvements which are 
being devised in methods of measuring the evaporating 
power of the air. 

But it is very noteworthy that the strictly practical and 
economic] aspects of horticulture will receive more 
attention than is usually the case at experimental stations. 
Six demonstration plots of a quarter of an acre each have 
been planted to illustrate how land may be most advan- 
tayeously cropped by farmers, growers, and cottagers 
respectively, ‘Phe initial cost of each of these plots is 
known, and an accurate account of the incoming and out- 
going connected with each will be kept. In the nursery, 


510 
to which allusion has already been made, trees and 
“ushes are beyns raised tor distribution amongst the 


lbuke’s tenantry, We are pleased. however. to tind that 
these practical steps for the promotion of fructiculture do 
not ortyinate in any eatravagant nations of the all-s: wing 
powers of frunt-,rowing to remedy the present agricultural 
distress, Much harm has been done in this country by 
the special pleading of those who are faddists on the 
subject, and who advocate their fad by holding up to 
stew all the notable cases of success, and all the possible 

advantages to he Jained, while they keep in the hack- 
-round all the ditficulnes and dangers. minimise the casts 
ef planting, and hide the numerous cases of failure. No 
one can question the fact that fruit-growing in England 
sa prontable occupation when properly conducted 
ender favourable conditions of soil, climate, and dis- 
vance) from market: nor can it he doubted that 

“ Certain proportion «perhaps 5 or oO per cent. 
of those whe are now ordinary farmers could become 
frot farmers with sreat advantage to themselves, and it 
must also be admitted that the distribution of some 
knowled.ec of fruit growing over the country generally 
would render the thousands of orchards attached to 
iomesteads a source of small, or often substantial, profit 
to the holders. instead of being, as they are at present. a 
inere waste of land and money: but to Imagine that 
cvery farmer can become a fruit grower is as absurd as 
maginin, that every farmer could become a_ horse 
breeder. Even if such a metamorphosis were possible 
ewould be suicidal ; yet it should be pointed out that the 
fruit market in England is an c¢acepuonally expansible 
one, and that prices Pot hard fruits would probably be but 
ttle anected even af the supply were doubled: the 
rapidly mereasins importation of apples, which has now 
reached 3,000,000 bushels a year. has had no effect what- 
evcron the market price ef the fruit, Vhese might have 
acen y4rown in bnpland just as well as abroad, for with a 
Proper selection of varictics Enyland need never fear a 

ompetition with forcizn-grown apples. 
It is certainly a fallacy to suppose that it 1s only ina 
few exceptionally favoured districts that fruit can be 
roftably yrown othe appearance of the trees and the 
abundant crop of strawberries at the Woburn lExperi- 
wental Fruit Farm are sufficient to demonstrate that a 
held of ordmary arable land of average fertility, with 
rothing, to recommend it for fruit- “growing: beyond having 
a gentle slope to the south-west, and with a reputation 
amongst farmers of being the most unmanageable in the 
distriet, may be rendered highly suited for the production 
of fruit. ‘Ta produce such results, however, nyht methods 
of procedure are, of course, essential, and nothing could 
be more striking than the difference between the bulk of 
the apple-trees at the farm, and those growing on two 
plots where the plantings and subsequent treatment were 
eh aso usually adopted by farmers : the pround where 
tee trees were had, indeed, been properly trenched and 
cancd once, but the trees had been carelessly planted. 
te branches had not been cut back, and the weeds had 
ron subsequently allowed to grow: the result was that 
ven, the branches there were only a few halfdead 
ea c @f not more than one-fifth of the proper size, and 
wed beve required a trained horticulturist to have 
mereed that these trees were of the same variety as 
eet bh bad been property tended. 

were also much struck by the evidence which 


feette et the farm afforded of the hardmess of 
Ne No season Could have been more 

Pr resetl oplinted trees than that just experi- 

ove \oeey ee etunin, during which the heavy sail 
Fie LOH Se Ape orkable, was followed by a winter of 
Pret Mypresm@ tented evorty, and this, mats turn, by a 


aN al ee 


were tem peed of drought. Yer with the ex- 
omer Ween tes and a few strawberry plants, 
ee cami |b hae ote tthe thousands of trees and bushes | 
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brought on to the ground in the autumn, was contined to 
about six individuals and half of these were killed 
through the improper method purposely adepted in 
planting them. 

All readers ef NArcuRE will wish success to an enter- 
prise so well begun and so fiberally conducted. which is 
clearly destined to afiord results of high cconomic and 
scientific value. 


PLT RES ES LON OLS GREED 


PHARMACOL TAL 

“HIE last edition of the “ British Pharmacopeacia ” was 
issued in 1885. and though a thin volume of 
“Additions was published by the General Medical Council 
in 1890, the progress of science and the reauirements of 
medical practice have rendered necessary a complete 
revision of the official handbook. ‘he work has accord- 
ingly been entrusted to a Committce of the Council, con- 
sisting of Sir Richard Quain, F.R.S., Chairman, the only 
remaining member of the Committee of 1885: Sir Dyce 
Duckworth and Myr. Carter. of London: Dr. Leech, of 
Manchester; Dr. Batty Tuke, of Edimburgh : Dr Donald 
Mac Alister, ai Cambridge ; Dr. MeVail, of Glasgow ; 
and Dr, Auhil and Dr. Moore, of Dublin. Dr. Nestor 
Virard, of Ning’s College, London, has been appointed 
secretary to the Committee, and Prof. Atticld, FR.S.. of 


BLAS EE 


the Pharmaceutical Society of Great Britain, general 
editor, On questions of chemistry, Dr. FE. Thorpe, 
FLR.S.. Principal of the Government Laboratery at 


Somerset House, with Prof. Emerson Reynolds, FLRIS 
of Dublin, and Prof. Tilden, F.RLS., of the Royal College 
of Science, have been mvited to act ay scientitit referees. 
Mn, W. OT. Vhiselton- Dyer, VLRGS., Director of the Royal 
Botanic Gardens, Kew, and Mr. Holmes, Curator of 
the Pharmaceutical Society's Museum, have received 2 
similar invitation as regards hotanical questions. “The 
rapid growth of experimental pharmacology has, more- 
over, rendered it desirable to enlist expert assistance in 
regard to the physiological properties and actions of new 
remedies, and accordingly difficult questions of this nature 
will be referred to Dr. Lauder Brunton, ef London, Prof. 
Fraser, of Edinburgh, and Prof. W.). Smith, of Dublin, 
Lastly, on matters of pharmacy, the Pharmaccutical 
Society have been asked to give their valuable aid, and 
have promptly farmed a strong committee of practical 
experts. “Fo Uns committee many questions as to the 
compounding and preparation of drugs will doubtless have 
to be referred. 

V circular inviting: suggestions for the improvement of 
the * Pharmacopaia has been addressed to the severat 
universities and medical licensing corporations of the 
United Ningdom, and from the majority of these careful 
and claborate replies have been received. “They contam 
numerous proposals for the omission of doubtful er obso- 
leve preparations, for the incorporadion of new drugs that 
have come into practical use since 1855, and for whe 
simplification and correction of the teat im general. 

In response to requests transmitted through the Privy 
Council to the medical authorities of the colonies and 
India, a very large bedy of materials, submitted with th 
object of adapting the “ Pharmacopacia ” to the requires 
ments of the empire at large, have reached the editing 
committees, These open up a mulutnde of somewhat 
dimeult questions ; tor though the “ Pharmacopacia” 1s 
by law recognised as the atficial standard of reference at 
home, it has not the same legal sanction outside the 
Gritish Isles. While therefore it is possible chat something 
may be done as regards the recognition of important 
natural drugs used in’ Inchan or colonial by acticg, 1 15 
highly probable that these may have to be relegated to a 
special appendix. “The desire to yo as far as micy legally 
he pract) able in making the “ Pharmacopeia” an im 
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perial one is, however, highly laudable, and should be 
encouraged with a view to the unification of British 
medical science. It is further announced that a long- 
deferred step is about to be taken by the introduction of 
the metric system into the body of the work, In the pre- 
sent edition the centimetres and grammes of science 
appear modestly in the supplementary pages dealing with 
volumetric processes, and then only as an alterna- 
tive to grains and “grain-measures.” We understand 
that in the new revision centimetres and evrammes will be 
made official in all the monographs of the text, side by 
side with the still legalised grains and ounces, minims 
and drachms. This change will bring the British hand- 
book into line with the official dispensatories of all other 
civilised States, and should tend to hasten the time when 
the international system of metric weights and measures 
shall acquire full legal authority in this country. 

It thus appears that the Medical Council’s Committee 
have undertaken the task of revision with an adequate 
sense of their responsibility. They have in the sugyes- 
tions of the medical authorities at home and abroad, and 
mn the useful digests of the literature of pharmacy, pre- 
pared from year to year by their reporter, Prof. Attheld, 
ample materials whereon to base their deliberations. As 
a body of physicians representing the supreme council of 
the profession, they are eminently qualified to judge as to 
the requirements of practical medicine and clinical 
therapentics. Where their domain borders on that of the 
specialist in chemistry, botany, pharmacy, or physiological 


pharmacology. they propose to have recourse to the most | 


skilled representatives of these branches of science. The 
result of their labours, thus conceived and carried out, will 
be awaited with interest. not only by practitioners of 
medicine and pharmacy, and by manufacturing chemists, 
but by all who have sympathy with the application of 
science to human needs. 


HOHE TSHIRES TE SOB TG AONE, 


T the recent Geographical Congress in London, the 
question of the first meridian was discussed with 
particular interest. 

It was proposed that the first meridian should not 
be established ofticially, but should merely be settled 
with a view to producing an international map to the 
scale of millionths. M. .\. de Lapparent has written 
an arucle ino Ze .Vefwre on the subject, of which the 
following 1s an analysis : it is a noteworthy occurrence 
that a Frenchman should have taken up the subject with 
such interest. for the French has hitherto been the only 
nation to reject the Greenwich meridian. In the pre- 
liminary discussions they have brought upon themselves 
many reproaches fer hindering a scicntitic work the use 
of which every one had recognised, while they themselves 
had no principle to bring forward to support their ob- 
jections, ‘The matter has been much discussed amonyst 
them, and at the Geographical Society of Vuris. by a 
special commission, it was decided that the map should 
be accepted. 
not be the only country to refuse the project : neverthe- 
less, it was decided to insist on the metric system being 
used, for here a principle was involved, 

On this subject M. de Lapparent writes as follows : 

“Thus, true to its habit of fighting for its views, France 
has again showed itself champion of the metric system, 
offering to make, for the scientific and rational interest, a 
sacrifice of national self-love. It would be impossible for 
it to capitulate on the question of the system, for here a 
principle is concerned ; but the choice of a meridian, 
depending on no logical consideration, could be more 

easily granted. lvidently the proposed map, if ever 
produced was to be arranged so as to bea help to already 
existing aps, the latter being in great majority on the 
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It was considered best that France should | 
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_ the ship was observed off Sermiligak, 45 45’ Jat. 
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meridian of Greenwich ; by wishing to impose the meri- 
dian of Paris which would not have been a success,. it 
would have caused greater trouble than the contrary case. 
Henry IV. estimated that Paris was worth a masp ; 
the French delevates, however, said on their side that the 
concession of a meridian, for a special and determined 
work, was quite worth the agreement which was expected 
to be established in view of the adoption, for the same 
purpose, of the metric system.’ 

Many of our own countrymen have regretted that the 
public spirit prevented the system being used officially in 
Britain. 

Flowever, the acceptance of the Greenwich meridian 
well deserved a recompense, and the vote was unani- 
mously carried that the metric system should be used for 
the map. 

It is worth observing that the subject was discussed 
with remarkably few disagrcements, considering that the 
congress was international, This seems to show that 
the time is fast approaching when national prejudices will 
be done away with if they support illogical theories ; if 
principles are involved, itis right they should be adhered 
to, but they should not be allowed to hinder an enterprise 
profitable, perhaps, to all humanity. 


VOWS, 

THE Times of yesterday pubhshed a telegram, dated Sep- 
tember 17, from Sandefiord, Norway. received through Reuters 
Agency, stating that advices received at Sandefiord from the 
Danish trading station of Angmagsalik, on the east coast of 
Greenland, state that towards the end of July a three-masted 
ship, with a short foremast, was seen by Eskimos on two 
occasions firmly embedded in driftice. On the first occasion 
Soy see 5 
20 slateoen 


long. W. ; and the second time oft Sermelik. 65° 
38° long, W. Tt is believed tha the vessel was Dr. 
Fram, and that she was on her return journey. In any case, 
however, no positive news of the exploring vessed iy expected to 
arrive unti] neat year. 


Nansen’s 


Ox Wednesday, Sept. 11, 2 Reuter telegram announced that 
the steam yacht HW redward, which took out the Jackson-]arms- 
worth Polar Expedition, had arrived at Vardo, and on Thursday 
another telegram, through the same Company's agency, stated 
that the expedition, after leaving Archangel, passed the winter on 
Franz Joseph Land, from which place a start was made in the 
middle of July. The crew appear to have suffered severely 
from seurvy, and all the members of it are more or less weakened 
by the malady. Three of the men succumbed, and two other= 
were removed to the hospital at Vardo. 


Tur Standard states that the exeavations that are being 
earried out by the Greek Archvclogical Society on the site ot 
ancient Mleusis, a few miles from -\thens, have just yielded some 
In a very ancient and well- 
preserved tomb, there have been found, addition to the 
skeleton of a woman, a number of articles, including earrings of 
silver, and bronze, several finger rings, sixty-eight 


results of exceptional importance. 
in 


fine gold, 
smal} vases of various shapes in terra-cotta, two tripods, three 
Egyptian scarabvi, and a sinall statuette of the goddess Isis 
in porcelain. ‘These discoveries leave no doubt of the fact that 
the celebrated mysteries of Vlcusis were of Egyptian origin, 
were borrowed from the religious rites of the ancient 
Egyptians. These important relies have been deposited in the 
National Museum. 


and 


A Revrer’s telegram of Septemher 11, from Berne, reported 
the fall of a huge mass of ice from the Altels Glacier upon the 
hamlet of Spitalmatte, in the Upper Gemmi Pass, causing the 
death of at least ten persons, and the loss of, it is estimated, 
two hundred head of cate. A stretch of land nearly two miles 


n lemgth has been overwhelmed, and the pass has been partially 
flocked. 


Trtk death is recorded of Dr. L. Galassi, Mrofessor of Medical 
Vathology in the University of Komey Dr. Friedrich Mieseher, 
samctime Professor of Physivlogical Chemistry, and Dr. von 
Sury, Professor of Forensic Medicine the 
Basel. 


in University of 

Dk. Ri bRFR is. We are sorry to learn, suffering from an 
attack of diphtheritic paralysis, and will not, in consequence, be 
able to deliver his intended course of lectures at the British 
Institute of Mreventive Medicine, or. indeed. do any work for 
some Ume to come. 


THE following leetures will be delivered at the Royal College 
of Vhysicians during the coming year; The Goulstonian Course 
by Dr. Paurick Manson; the Lumlcian Lectures hy Sir Dyce 
Thuckworth ; the Croonian Lectures by Dr. George Oliver: and 
the Bradshaw Lecture by Dr. Bradbury. 
for 1807 is Dr. Greenfield. 


The Croonian lecturer 


Tue Berlin Academy of Sciences will award the Steiner 
prizes, of the respective value of 4ooo and 2000 marks, for papers 
The 
essays must be submitted to the Academy before the end of 
1899. 


in continuation of J. Steiner’s work on curved surfaces. 


AsO sca number of plumassier’s bird-shins, said to have been 
Vieought fram the foot of the Charles Louis mountains in New 
truinea, has been found the skin of a most remarkable new Wired 
of Paradise of the genus .f frapar, conspicuous for its crimson 
gorget and black-and-white tail, This specimen, which has 
heen secured for the Tring Museum, has just been described by 
Mr. Walter Rothschild as al feapra pln ition 


ANEW part of the quarte Zrioudeny of the Zooloyical 
Society, which will be issued on October 1. will contain an im- 
portant memoir on the Dinernithid..c. hy Prof. VT. Jeffery Parker. 
The author enters at length wpon the ostcotogy, classification 
ind phylogeny of these extinct birds, giving special attention to 
their cranial characters. Prof. Parker is inclined to associate the 
Moas with the Kiwis (.A\pterygid.e), rather than with any other 
existing family of the class of birds. 


Witte the new nun ber that hay jist been issued, the publica- 
ton of that valuable American periodical Jase t /tfe comes to 
anen}., The cessation takes place, we are told, for administra- 
Happily, the good work which it accomplished 
will be continued in two series of Dulletins fram the Division af 
Entomology of the U.S. Department of Agriculture, A new 


series of general bulletins will be begun, and will contain short 


five reasons. 


reports on special ohservatiuns, and the aiiscellaneous practical 
and cconomic results of the work of the division, and in 
lirections of general interest. This first series will be sent ta 
Ul the present readers of Javect Life who desire dhem. ‘The 
send sens of bulletins, published at rarer intervals, will 
pebloh the results of the purely sctentitic werk of the members 
f the ottee foree, and wall consist largely of longer or shorter 


mM\raphic papers on groups of North American insects. This 


rie wall be distributed only to libraries and to working ento- 
hoe. The pubheation of the divisional series of circulars 
1 fefermetien upon especially anjarions insects, of farmers’ 


Wein upen peal entomolagical topics (prineapally methods 
1, 0m nd of occagonal pecial reperts willbe continued, 


Tur Tord) Keport of the Koyal Commission appointed to | 
weyuire whet heht houses and light-vessels it is desirable to 
connect wit) the telegraphic system of the United Kingdom by 
eletrical cenit 


nt. 


: 
tated that the value of the warning | 


emvyeyed to pas ing ve cel by the display of storm signals, on the 


Mi ation, 


eamenun of the approach of heavy gales, could scarcely be over- j the milk fromampurities before use, Dr. Backhaus mentions that 
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estimated, and recommended that the light-houses on the most 
prominent points of the coast of the United Kingdom, with 
which electrical communication exists, shauld be made storm- 
warning stations. ln compliance with this recommendation the 
Meteorological Council have now made arrangements for the 
supply of storm-warning telegrams to twenty-five promiment 
headlands on the coast, for the benefit ef passing vessels, in 
addition to the telegrams at present forwarded to ports anil 
harbours, which are intended more particularly for the use 
of vessels leaving the places at which the signals are hoisted. 


The signals used are canvas cones, with point upwards or down- 
wards, te signify whether northerly or g¢asterly, or seutherly or 
westerly gales are expected. and are practically the same as 
those originally adopted in 1860 by Admiral Fitzy Roy, then chief 
The 


light-house authorities have readily assisted in carrying out the 


of the Meteorological Department of the Board of Trade. 


recommendation of the Royal Commission, by allowing their 
hight-keepers to undertake the management of the signals. 


Wr have received a volume of meteorological observations 
made at Kousdon Observatory during the year 1804, wauler the 
superintemlence of Mr. Cuthbert E. Peek. This observatory is 
situated a shart distance within the eastern boundary of Devon- 
shire, in cluse proximity to the chit, at an elevation of 510 feet 
above mean sea level, and forms an important station of the 
In addition to very complete 
meteorlogical observations, experiments of various hinds are 


Royal Meteorological Society. 


carricd on, in connection with evaperation, agriculture, Ac. 
Mr. Veek remarks that, from an agricultural point of view. the 
year 1894 may be briefly summarised as a year of plenty, 
but with prices too Tow to pay for the cust of production. 
Since 1553, 4 daily comparison of the weather experienced at this 
observatory with that predicted for the district in the forecasts 
issued by the The 
published daily weather reports were received the day following 
the date of 
therefore not seen until after the actual weather experienced had 


Meteorological Office has heen made, 


issue. and the forecasts contained in them were 
recorded, 
the year 1594, ninety-three percent of the forecasts for wind and 
for weather, separately compared, were found to be trustworthy. 


been The results hase proved of much interest: for 


Stable ef comparisons for the years 1884 94 shows that the 
percentage of successful forecasts has improved year by year. 


Vins preparation of artificial human milk has from time to 
time occupied the attention of investigators, but so fir, .ccording 
to Dr. Backhaus, no satisfactory substitute has been produced iy 
the place of human milk. Dr. Backhaus has, however, quite 
recently endeasoured to supply this deficiency, and stimulated hy 
Kehrer’s method he has suceeeded in’ producing so-called arti- 
ficial human milk, The milk is carefully collected with the usual 
hygienic precautions of cleanliness, de., and then submitted te: 
fermentation by means of rennet, in the course of which Ww 
relatively rich milk serum is procured containing albumen and 
milk sugar. 
addition of cream a material is produced which closely re 


Vhis serum is carefully sterilised, and hy the 
cmble: 
human milk, which may be varied in composition according te 
Sine 
however, ow know ledge of the propertios possessed by the natur 


the age or particular requirements of the individual, 


fluids ofthe body has been recently extended in se remarkable a 
manner, the subject of artificial milks has become invested with 
new considenttions, which afew years ago wore net even Su 
In the course of his paper Dr, Baehhans points out that 
the sterlisaion of milk should, if possible, be carried out on the 
large scale in dairies before distribution, that in this way bett 
apparatus bemp to hand, more cleanly besides more effect 


pected, 


results will be obtained than when it is left in the hands 


private individuals, As demonstrating the importance of freei 
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the city of Berlin alone consumes daily with its milk 300 cwt. of 
cow dung ! 


ALTHOUGH the extension of geological research into distant 
parts of the earth has shown that the divisions of time originally 
made in Europe are not always applicable to other areas, yet it 
is possible that the greatest geological division-lines that are 
recognised may represent world-wide periods of rapid change. 
Such is the view expressed by Prof. Le Conte in a paper on 
Critical Periods in the History of the arth,” published by 
the University of California. Ie considers that in the evolution 
of the earth there must have been now and again, amid many 
smaller local changes, readjustments of the crust affecting the 
whole earth, with something approaching simultaneity. Such 
universal changes must be used to mark out the primary 
divisions of time: they are marked by widespread unconfor- 
mities and the birth of great mountain-ranges, and as conse- 
quences of these changes in physical geology there follow 
temingling of faunas, the extinction of many types, the more 
rapid evolution of new forms, and the origin of new dominant 
classes. We thus have an alternation of short *‘ critical ” 
periods of extensive change and long periods of gradual change, 
the former marking the commencement of the great time- 
divisions of che earth’s history. Four such critical periods can, 
in Prof. I.e Conte’s opinion, be recognised—the pre-Cambrian, 
the post-Paleeozoic, the post-Cretaceous, and the Glacial. Com- 
paring these with one another, he finds progressive change in 
their character ; each one is shorter in duration than the previous 
one, and involves greater climatic changes and increased faunal 
effects from the introduction of new dominant types. 


NATURE 


Dr. GERHARD Scuorr has published some interesting maps | 


concerning the present conditions of sail navigation, which are 


appended to his paper on the subject appearing in the Zeffschri/t | 


der Gesellschaft fir Erdkunde, They are chiefly compiled from 
log-books examined at the Deutsche Seewarte, Hamburg. The 
two main lines of voyages for German sailors are the ‘ saltpetre 
trips’ to the west coast of South America, and the *‘ rice trips ~ 
to India and the Straits Settlements. A map divided into zones 
of equal travelling times from the Lizard shows the remarkable 
fact that the mouth of the Congo is one of the most dithcult 
parts to reach in a sailing vessel. 
be reached The southern Indian Ocean 
forms a kind of racecourse along which the vessels speed to 
Australia in the same time as it would take to reach Zanzibar. 
Adelaide can be reached in ninety days, and so can Chile. New 
York, which requires forty days, is in that respect as distant as 
Panama, and is one of the most inaccessible ports for a sailing 
vessel, especially in the winter. The return is easier, and can 
be accomplished in twenty-five days, whereas the return from 
Tanama takes sixty. 


in the same time. 


The return from .\ustralia is equally 
lengthy round the Cape as by Cape Horn, and the latter route 
is now preferred owing to the notoriously dangerous character of 
Cape \gulhas. Needless to say, the Suez Canal is quite useless 
for sailing vessels. 


The Cape and Patagonia can | 


Even apart from the fact that the Red Sea | 


is most difficult to navigate, the canal dues exclude vessels | 


whose vitality lies solely in the cheap freights they can offer in 
competition with steamers. With the modern construction of 
sailing vessels, which are built almost exclusively of iron anil 
steel, the only enemies seriously feared are fogs, icebergs, and 
dead calms, to which we must add, in the much-frequented ocean 
highways of the northern .\tlantic, the fast mail steamer. The 
average skipper does not mind a storm, but rather welcomes it. 
as it makes him go all the faster. 


Tuk Journal of the Franktin Institute states that the recent 
trials of electric locomotives at Nantasket Beach, near Boston, 
and at Daltimore, have so satisfactorily demonstrated the 
superiority of this class of motor over the steam locomotive for 
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short hauls, that it is now very generally admitted that the near 
future will witness a very extensive application of the new form 
of motive power for short branch lines, tunnel haulage, &c.  -At 
the Nantasket Beach trials, it is stated that a speed exceeding 
sixty miles an hour was attained, and at Baltimore the test of 
the electric locomotive designed to draw trains through the 
tunnel, 7430 feet Jong, in that city, was highly successful. A 
maximum speed of fifty miles an hour is to be developed, and 
it is guaranteed that the locomotive will pull 1200 tons at a speed 
of thirty miles an hour. The system has been in practical and 
regular operation on the Nantasket Beach Railway since the end 
of June last. 


ACCORDING to the Augincer, a French physicist, M. Denay- 
rouze claims to have discovered a means of increasing the illum- 
inating power of gas about fifteen times. In his lamp M. 
lenayrouze employs a spherical-shaped metallic body, and a 
mantle capable of being raised to incandescence. In the body 
of the lamp is fixed a tiny motor, which works a ventilator, and 
which receives current from a couple of small accumulators. 
The electrical energy required is said to be only } volt and 4, of 
anampere, and to be sufficient to force a current of air through 
the mantle and to cause the gas to burn with remarkable 
brilliancy, The burner is said to consume seven litres of gas 
per carcel, and lamps have been made having an illuminating 
power of Soo-candle power. 


SPEAKING of some experiments in marching, which have 
recently been carried out at the request of the (serman War 
Office, by some students of medicine of the Iriedrich Wilhelm 
Institute in Berlin, who for the purpose wore the regulation 
uniforms and carried the full field service equipments, the /irziz:h 
VWedieal Journal says:—** The marches performed varied from 
22 to 33 miles, and were executed in all kinds of weather. The 
weights or loads carricd varied from 4S to 68 Ibs., the full ser- 
vice equipment of the (;erman infantry soldier averaging 70 Ibs. 
That of our own infantry does not usually exceed 60 Ibs. The 
conclusions arrived at by the medical officers in charge of the 
experimental observations were practically as follows: When 
the load is not excessive and dogs not exceed 48 Ibs. a march of 
twenty-five miles executed in cool weather (60 KF.) is readily 
performed, and has no deleterious effects upon the man, even if 
continued for some days consecutively. With a mean tempera- 
tur: of 7o° F. a similar load carried the same distance has a 
considerable temporary effect upon the organism, necessitating a 
rest of at least cen hours in the twenty-four. A load of 68 Ibs. 
could not be carried twenty-five miles without inducing grave 
physiological disturbance, necessitating a full day’s rest on the 
following day. This weight was not readily carried day by day 
without derangement of health over greater distance than fifteen 
miles. .\ weight of 69 Ths. was the maximum wetght which 
could be carried on consecutive days for twenty-five miles by a 
man weighing 11 stone during ordinary summer weather con- 
sistently with health. It is not stated whether the men by whom 
these experiments were made were picked individuals, or what 
was their dietary.” 


Tetsure Hour contains an 


Whymper, on some high mountain 


Tue current number of Ze 
interesting article by bk. 
observatories, accompanied by illustrations and short accounts 


of the difficulties experienced and the results attained. The 
observatories described are :—Mount Washington, in New 


Ifampshire, U.S.A., 6286 feet high ; it was established in 1870, 
but is now closed. Pike's Peak. in Colorado, 14,134 feet high. 
was erected in 1873, and closed in 1888. This station was 
celebrated for its electrical storms. The most elevated station is 
on the top of the Misti. near .\requipa, in Peru. This is_19,200 
feet above the sea, but notwithstanding its great elevation, the 
ascent is comparatively easy. About twelve miles to the north 
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fees 2 Main Pallal Charcieeni.s.t 


at 20,u00 fect High: 
scrvate@y was established “ust below the snow-Ine, at the 


amab 
eo). fet 10.059 fect, inthe years $02 3. buts now abandoned. 
Tey erticle contains a graphic account of the diticulties of 


cstaulshing twe observatories en Ment Blane, one at 14.320 


fe. and the other dn the summit. at 65.780 feet. by WL Vallot 
wel ML. Janssen. respectively. The weteor graph for the 
swmhit Sf Mont Blane has Teen e¢ onstructed by M. Kichard ata 


cst et £750. and the Wekw ork (s cal-ulyted ti remain in action 


fer caght me ths. 


Useecr and practical pulhications cuntinue to isste from the 
varies botanical cxpermbent stauiegis in the United States. We 
ur tatle the filling: From Kansas State .Agri- 
ulweral College, Pact No. 50, comprising a list of Kansas 
wets. wihdesenptiots, aml neures af the seedling forms ; from 
Cornell b. Atkinson, on 
* Dagepeng Ot” containing a description. with figures, of the 


waved 


‘ 
D 


University, an essay. by Mr. G. 


Vinee parasitic feng) which accompany this phenomenon, in- 
ele@inge a new species, PWéreted/7 cat an} *' Studies in 
Acittial Cultvres of Entomogensus Fung.” by Vi. Rk. TT, 
Lettit, also illistrated by plates. 


mh zc 


Tite Keport of the Butameal Fxchange Club of the British 
Teles for the current year is issued, with a list of Desiderata. 
The Wain portion of the very useful work done by this Association 
re Swith two i three individuals. 
ul hy thealdiwien sf a few new subscribers. who should 


This work would be greatly 
prem 
wl Tress themselves to Mr. Charles Bailey, College Road, Whalley 
lage. Manchester. 


Thr Poll wing telewiel botanical publications have reached 
The Aidéren of niscell neous information of the Koval 
Vetani> Gardens, Trinidad, for July, containing a number of 
fotes om mative end cultiveted | lants inthe colony, by Mr. }. 11. 
INert; fimy Balen, No. 10, of the Department of Agri- 
calture, Bostane, consisting of contril utions to the Queenslind 
ora, by Mr. bk. M. Bailey: Patecddn ss of the Koyal Society 
pt. t. with the annual address of the 
President, Mr. K. 1. Jack, on § The Migher Uulitarianism.” 


1 (tevensland, vol. xi. 


Minssks. G. Mattip AND SoN have reprinted for Dr. Mill 
tee paper on The English Lakes.” which, under the utle of 
“On the Bathymetrical Survey of the Mnglish Lakes,” the 
asthor ceetntuted to the July and Augast anmbers of the 
raphrad Journal Whe book is nicely got up, and ts 


by photographic and 


(y 


Viwerated numer us Views, Maps. 


hag rams. 


A Siw cditione the thirdeeof Clowes and) Coldman’s 
“(agntitattse Chemical Analysis” 
Messrs. J. and A. Churchill. “Vhe work has undergone certain 
Sages anmve the pablattien of the second edition, the matter 


bosi been mirrelised, the test revised, and sume new figures 


has been sent to us by 


wile I 


Tithseptember part of S fone Preret) contains the fllowing: 


i “ Pragress inthe Study of the Anctent Sedinents,” by 

Tor. Morr: On the Kespiradory Function of Stomata,” by F. 
Prot Ble kean 5h The Zoelogical Posigon ofthe Tritebites,” by 
HOM. Bernard) { Stane Vetasomatie Changes im Limestones, 7 
ON Llerter: and ** The Decomposition Products ot Proteids.” 

Pe OT Carerer irodie, 

Ia am oo) feall books. entitled “ Tneyelopedie Saen- 
ae Vee Wether. whichis being brought out conpomtly 
Ny Mieer~ (refer Villars and (s. Masson, of are. has had 

mer lier mnie met) by the publication af ** Cubature des 
Torre ct Mecawinient Wee Terres,” by Gs Diaries, 


Pot paper Oneme Com of Warships” which was read by 


et fd Cf 


Tor} Edger at th sere cummer meeting of the Tnsatation | 
NO. gS, VOU. 52] 


[SPPTEMEER Ags Ese. 


vt Naval Arehiteets, has been issued in pamphlet form by the 
Institution, The pamphlet also contains a report of the dis- 
cussion on the paper which took place at the meeting. 


We have received the Wereours and Proc ttigs 0 the Thue 
theter Leteriry and Phe spit al Setcty, fourth series, vol. ix. 
Nu. 3. 4, and §, and the /évrwmet of th Pte Sidr oF 
Papa. Vl. INivg, pant 2yawar 2s 


Mr. 
sheets of his new catalogue of electrical testing and measminge 


RW. Paver. of Tatton Garden. has sent tus advance 


instruments, Many of the mstruments are figured. 


THe University Correspondence College has issued its Tater- 
mediate Arts Guide, No os., with the papers set at London 
University, July 1So5. aml articles on the special subjects for 
rsgo, and its London Inver. Science and Pich Sci. Guide No, 


vii., with the papers set at London Universi. July 1895. 


THe \ogust numbers of the Jour! of A KW var Mires 
coppadl Sactety and of Clftca Stet hes have veached us also part 
vic of the Atala der All thk& der Rawertih n Leo podins he 
Carctniihen Deut hen Asad mtcidkr Niturfire her. Walle: 
and Messrs. Friedlander and Sohn, Berlin, have sent us Na, x. to 


xiv. of Wasi .\Weostrts. 


THE additions to the Zoological Society's Gardens during 
the past week include a Rhesus Monkey (Ar a a. ricsus, $) 
from India, presented by Miss B.S, Coopers a Smith's Dwart 
Lemur (Ware cas virthr) trom Madagascar, presented by Miss 
Ruby Wooleatt ; a Yellow-fronted Amazon (Chie tis a hro- 
vefhalz) from Guiana, presented by Mr. W. Page sa Beautiful 
Grass Finch (2 pAsda niraéidfs, &) trom Australia, presented by 
Mr, tjerard (Shea sa Deazilian Tortoise (7% fide frAadaeda) trom 
Brazil, deposited ; three Boas (4 2 wipod fr) from Bracil, 
purchased sa Wapiti Deer (Cerzus cuando? , 3), two Tri- 
angular-spatted Pigeons (Cofanba gtitea), a Spotted Pigeon 
(Columba niaciiea), two Crested Pigeons (Ourphap> lophetes), 
two Lalf-collared Doves (Zuavtur sentterguaty:), two Vinaceous 
Doves (Partin vinaceus), bred in the Gardens. 


OUR ASTRONOMICAL COLUALN. 


Vie Steerrem of Myks. Tn connection with the recent 
discussion as to the presence or absence of the bands of water 
yapour in the spectrum of Mars, Dr. Janssen has published furthe 
particulars of the observations made by him in 1807 (Com Ate 
rendus, July 29). THe points ont that even with the quantity + 
vapour in our own atmosphere, the bands would be all bu 
invisible toan observer on Mars if the solar ight were retleeted 
normally from the earth's surface, and since the general 
conditions of the planet point to its atmosphere being les 
important than our own, it is easy to understand that the 
detection uf the bands is a very delicate observation, To reduce 
the absorptive effect of the terrestrial atmosphere, observatior 
should be made at a high altitude, and the use of the hut 
spectrum as a term of comparison is also important, Xs 
the apparatus required, Dr. Janssen does not consider lar 
telescopes indispensable, as even wath them the telln 
lands can only de observed in their totality. Previous 
observing the spectrum of Mars, lr. Janssen had he 
engaged in an eastensive study of the spectrum of w 
vapour as exhibited by a tube 37 metres in length, The ob : 
vations of Mars were made on May 12 15, 1807, from a stati 
on Mount bana atan altitude of nearly 3000 metres : at meridi 
passage the wldtude of the planet was 72°, and at sunset, 6 
the observations were commenced, it was stil) amore than 
above the horizon, while the moon was a little lower. “Phe ca 
was excessive during the nights ol observation, and the quant 
of vapour contumed in the atmesxphere overlying the place’ 
abservation would not be able (o give indications of the tellue 
groups near C and D, according to the experiments with the Tot 
tube. Under these highly favourable conditions, Dr. Jans 
found feeble but certain muications of the groups at Cand 
and he is confident that tuture researches will justify: the co 
clusion at which he arrived. 


*~ ene 
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Avragarus vo Inpusrrare Dorrrer’s PRINCITTE.—The 
movement of the lines ina spectrum due to the approach or 
recession of the source of light is now so thoroughly well known, 
and has become of such importance in astronomical ques- 
tions, that a laboratory experiment to illustrate this fact will be 
of interest. The idea, which we owe to the Russian astronomer, 
A. Belopolsky, and which was published in the Wesoste delha 
Saitett Dest Spettroscopist? Haltant, is as follows :— We know 
that the wave length of light ray can be varied by reflecting the 
light into a movable reNector, the amount of vanation depending 
on the velocity of the reflector and the angles of incidence and 
reflection. Dy allowing the light to fall as vertical as possible 
on to the reflector, the variation of the wave-length can be 
magnified at will by increasing the number of rclectors, Now 
the apparatus suggested consists of two cylinders with parallel 
axes capable of being rotated very rapidly in opposite directions. 
On the surfaces of cach a large number of reflectors are fixed, 
which are so arranged that when a ray of light from a heliostat 
falls on the reflector of the first cylinder, then from this on to a 
reflector on the second cylinder, and so on backwards and for- 
wards, and finally into the slit of a spectroscope. 

By closing first half the sit and photographing the spectrum, 
and then, on the same plate, photographing again the spectrum, 
only this time using the other half of the slit, the movement of 
the lines will thereby be doubly recorded on the plate, the 
double displacement being due to the two directions of rotation 
of the cylinders during the first and second exposure respectively. 

Whether this idea can be carried out practically is yet to be 
seen, for there are many difficulties connected with it, such as 
the great velocities of the cylinders, perfect rigidity, &c., which 
will be hard to overcome. 


TRUE, TEX IP OSIOJEUE (CILICS OBIE, 

“HHS work belongs to a class ef investigations whose numher 
has been steadily increasing in the last few years. The 
discussion of the relative motion of stars in loosely aggregated 
groups is a study that may throw light on intricate questions 
connected with the structure of the cosmos : and in this point of 
view, the Pleiades group has heen discussed by several astro- 
nomers since Bessel laid the foundation for such inquiries more 
than fifty years since. The cluster in Perseus, the stars about 
the nebula of Orion and some other groups have already 
engaged the attention of astronomers, but nothing more com- 
plete or more interesting has appeared than the present investi 
gation du¢ to Dr. Schur; and it will hold its own tll lapse of 
lime gives a more trustworthy hold upon the small mutual dis- 
placements which successive investigations may reveal, for 

greater accuracy of measurement can scarcely be expected. 

The present work divides itself naturally into three sections. 
In the first is given the results of a thorough examination of the 
instrument and of the constants of reduction, together with the 
triangulation of the group undertaken by Dr. Schur. In the 
second part is presented the measurements of position angle 
and distance of the stars by Dr. Winnecke, made with the Bonn 
heliomcter in 1857 and 1858 ; and inthe third, the comparison of 
the results of the measurements made with the Bonn and 
Gottingen heliometers respectively. 

The investigation of the errors that accompany heliometrical 
measurement and their chmination, however complete and 
satisfactory, will only be of interest to experts in the use of this 
delicate instrument; but as evidence of the accuracy finally 
attained, we may quote the resulting values of the scale, derived 
from the measurement of the distances between stars in different 
parts of the heavens, whose places were determined with great 
accuracy for the reduction of the heliometer observations made 
in the Transit of Venus expedition. The places of the * Victoria “ 


stars have been taken from Dr, Gill's paper :— 
Or. Schur’s value. Dr. Ambronn's value. 


a 


eed ve 
Starsim Cygnus ... <.. 4001601 . 


OOO 15 
Pee vi(liceen co. meme COLON COME 40'O1010 
PemcatelOle ss. ec O1OUSO2 meme 4O°O167S 

Mmcloniay stars .., | 40;O1750Nuen 9... 40°01710 


In a measurement of approximately 2°, the two observers 
would assign values different by only 0’-22, a degree of accuracy 
upon which they may be congratulated. 

{ “Astronomische Mittheilungen von der Koniglichen Sternwarte 7u 


Gittingen,” Die Ocerter der btelleren Sterne der Prassepe. Won tr. 
Wilhelm Schur. (Gottingen, 1895.) 
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Notwithstanding this apparent accuracy. there still remains an 
unexplained cdiserepancy between measures made with the 
heliometer and the distances deduced from meridian observa- 
tions. Dr. Gill has called attention to this peculiarity, and has 
suggested an explanation which docs not seem to be satisfactory 
to Dr. Schur, or to apply to the (iottingen instrument, where a 
distance of about 1000’ appears to be measured too small by 
approximately a quarter of a second. This difference disappears 
for distances of about 5000°. and reappears with an opposite 
sign for the greatest distances possible to measure with the 
Gottingen heliometer. Dr. Schur employs. and justides the 
employment of an empirical correction of the form 


Correction = a + 6s? + ¢s3 


where the unit of s is 1000 seconds. On the assumption that 

the correction disappears for s = 5, and is at a maximum for 

s = 1°3, he derives the following values for the coefficients :— 
Correction = 0"473 (s - o'§057 + 0/0654). 


The investigation of the currections to the readings of the 
position circle is made with quite as much care as that devoted 
to measures of distance, but the probable error of a distance 
measure is only half as great as that of a measure of angle. This 
result, confirmed as it is hy similar discussions in the case of 
other heliometers, induces Pr. Schur to base his triangulation 
of the group on measures of distances, reserving the measures 
of position angle for the orientation of the entire group after the 
solution of the triangles. The observations began in February 
1889, and are continued till March 1892, and embrace forty-five 
stars of the group. The combined measures give rise to 123 
measured distances. and each of these is compared with the 
distance computed from Asaph Ilall’s catalogue of the stars of the 
lresepe Group (** Washington Observations,” 1869, Ap. iv.), 
giving rise to as many equations of condition. These are col- 
lected into an enormous normal equation of seventy-four un- 
knowns. The solution of such an equation is sufficient to make 
the boldest arithmetician waver, and seek some approximate 
solution, Lut Dr. Schur preferred to adhere strictly to the 
method of elimination proposed by Gauss. and after weeks of 
labour brought his werk to a successful conclusion. Such a 
labour so carried out in the University of Gottingen, is a not 
unfitting tribute to the memory of the great mathematician whose 
name is connected with that particular form of solution. With 
a similar disregard to the quantity of labour involved, and with 
all the accuracy attainable, Dr. Schur finally fixes he coordinates 
of the forty-five stars under consideration. 

«A melancholy interest is attached to the second part of the 
memoir in which the results of Winnecke’s measures are given to 
the world. The introduction is the work of that distinguished 
astronomer, and it will be a matter of sincere regret to all that 


| his state of health has not permitted him to continue to the end 


an investigation of so much value and thoroughness. That the 
task of completion and editing has fallen to Dr. Schur is fitting 
and appropriate, and must have been to hima labour of love. 
The principal difference in the methods of observation at Bonn 
(where Winnecke's observations were made) and Gottingen con- 
sists in the greater reliance placed by Winnecke on the measures 
of position angle, a confidence scarcely warranted by the prob- 
able error deduced from the observations, which Dr. Schur gives 
as follows :— 

Probable error in distance of 20007 2a (6) tits 
+) Mm position angle (ina great circle) = = 0°'379 

The tinal result is to give a catalogne of the places of 45 stars 
for the epoch 1858, which are comparable with the catalogue of 
Dr. Schur for the cpoch 1890754. The comparison of these 
two catalogues and the discussion of the proper motion forms 
the third section of the work. 

Dr. Schur first examines the relative accuracy of the two cata- 
logues, and decides in favour of the more modern, in the propor- 
trun shown by the following :— 


” 


Gottingen. Bonn. 
= 077193 ck "354 
COP Gie yaks “BS Chor 
Vrom considerations based on these and similar facts drawn 
from meridian observations, Dr. Schur concludes that a difference 
of 0°27 in the place assigned to a star in the two catalogues can 
hardly be regarded as a proof of the existence of proper motion. 
The difference between the coordinates both in R.A. and Declin- 
ation, though larger than this quantity, is everywhere small and 
negative. ‘The proper motion of ten of the stars has also been 


Probable error of distance {4000") 
- position angle 
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veane | by Dr, Auwers trom the merntilian clecevations of 
Tretiey and Maser, and these shew in the mean a correclion to 
te wchometrically deduced proper motions of — 0-000} and 
‘030 in R.A and Declination, respectively, This discre- 
acy ds subseqiently traced to corrections due to the funda- 
efte] catalogues employed, and the final: star places given on 
208 9 possess an accuracy that will make diem of ‘value for 
“NY purposes. 
Finally, a comparison is instituted hetween the proper motion 
{othe grup as observed. and the motion that might: be ex- 
‘ted fram the progressive motion of the solar system. The 
slroas Wot in very sausfactory agreement. The parallactic 
slacement of the solar system is 


da o-oolo Ad -0'020 

/Toper Motion. Vu wers -0 ‘0044 +0 ‘007 

= + other sources-  —O-OO41 - 0032 
Tie question of absolute parallax enters here. and to this 


et Dr. Schur promises to return, possibly in connection with 
vographic researches. AV glean 


CNIVERSITY AND EDUCATIONAL 
UN HEED LEIA Bc Od Be 

Titk following appointments have recently been made abroad : 

Bale. Dr. kK. Metzner, of F rethurg, to the Chair of I! hysioloyy : 
Barcelona, Dr. Gil Saltor Laval to the Chair of © Surgical 
lathology ; Breslau, Dr. Jacobi, Professor of Forensic Medicine : 
Lonn, Dr. binkler, Ordinary Professor of Tygiene + Columbian 
University, Wisconsin, Dr. W. Reed to the C hair of Bacteriology 
ond Pathology, and Dr. M. T. Vhillips to that of Hygiene; 
Granada, Dr Rafael Molla y Rodriguez, of Havana, Professor 

* Clinical Surgery + Genoa, Dr. Canalis, Ordinary Vrofessor of 
viene : Harvard, Dt 11. OC. ernst, Professor of ‘Bacteriology : : 
Now York (Polyelinie! Dr. Wilbur Bo Matple  Vrofessor of 
Crphthalmology, Dr W. OR. Pryor Professor of Gynecology, 

Yo Tire We OR Townsend, Pridessor of Orthopdic Surgery : 


Trager (Bohemian University . Dr. JV. Rohon Extraordinary 
Protesser of Histology ; Tomsk, Dr. Fo Kruger Extraordinary 

rfesser al Medical Chemistry : Wurzburg. Dr. K, Rieger 
Ordinary Professor of Vsychiatry ; Zurich, Dr. Hi. von Wyss 


'atreordinary Vrofesser of Forensic Medicine. 


Dk. J. Pvsner has heen appointed Professor of Logie and 
IP thes in Columbia Ci lege, New York. Dr. J. Allen Gilbert. 
f Vale, goes to the University of Towa as uA ‘roles 
T'sycholoyy. 
VoeorkbING to 8 gare, Dr. Wilhelm Roux, of Innsbrack, has 
called to the chair of Anatomy in the University of Talle: 
4 K Seubert, of Tobingen to the chair of Chemistry in the 
Te hnical Uigh School, Hanover, and Dr. Kallis. of Gottingen, 
Vee chair af Anatomy at bubingen, 
Missks. b.B TrCubsbrk Nb J. b. CREIGHFON have been 
© full professors in the Sage School of Philosophy in Cornell 
(osaversity. 
me. MVER OW, TEvRi Nt TON has accepted the presidency 
the Upaversity of Washington, 


Tab Aberdeen Town Council have agreed! to give an annual 
writen of £200 for the establishment of a department for 
re@ten naynedinire, incornection with the fo niversity ol 
Voenleen, provider! that aster sum he given by the County 
ae 
THE prempectis of the Seience, 
feb. ter the fierth 
may te had af the Secretary 


Art and ‘Technical Sehoots, 
sessipm, 1505 00, has heen isued. 
( : 
Wh have recived a copy od the syllabus of deetures to be 
eredin the Taping Department of the Cry of London 


) VMeerhclds, denpeg the comune sion. 


SOCIETIES AND ACAIVEMIES, 


l'une 
Academy of Sciences, Scptamber Qe" Mo. Marey in the 
‘wn r preentell by ML Wiitliqie de Nicolaicw, 
five S$‘ Cy Wenept to how comments of cleetric 
ei: or the tagnete anduetton of iron in the 
ulty remative we Pew dt od sale obs@rvations, grade at the | 
teyyel CYeeerv eter {othe Tomen College, during the first 
pwr ef tS05, 0) MOT. Teclim. ‘The diminution af | 
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frequency of spots was maintained during this quarter with a 
secondary mimimam in January. Proluberances showed the sume 
minimum although the season was unfavourable for their cbserva- 
tion. On the forees developed by diferences of temperature 
between the two main plates of a beam with continnous trusses, 
by M. TT. Deslandres. From the experiments made, differences 
of temperature between the upper and ower plates of a conlinuons 
girder cause supplementary forces of compression and extension, 
frequently reaching in the hot season 2 kg. per millimetre. 
Observations on M, Deslandrey note, by M. Maurice Levy. An 
exact demonstration giving the means of deducing the strains in 
every case.-<On a theorem in geometry, by M. Mendeléef.— 
On nitro-substitutions, by MM. C. Matignon and Deligny. The 
conclusions are given: (1) Isomerides of position have always 
been found to have the same heats of combustion within the 
errors of experiment: one only need be examined from a 
number of isomerides. (2) The mean ditlerence in heats of 
combustion of a compound and its nitro-derivative is 45 Cal. 
Hence is deduced the equation 


RCH + NOgIE lig. = KONO, + 11,0 lig. + 36°7 Cal. 


that is, the exact value found by Berthelot for the formation of 
nitro-hydrocarbons.—On the explosion of endothermic gases, by 
M. 1. Maquenne. Phe conditions of propagation of an explosive 
wave initiated by detonators are given, and the influence of this 
explosive character on the industrial applications of acetylene is 
pointed out. Influence of the winter Say 95 on the marine 
fauna, by M. Verre Fauvel.—Cin a gigantic terrestrial tortoise, 
froma specimen living in Egmont Islands, hy M. Th. Sauzier. 
Dimensions are given of a specimen of Zestuda Dandinit, and 
compared with the dimensions of other known tortoises and the 
fossil 7. Perprafamr Results of paleontological excavations 
inthe Upper Miocene of the © colline de Montredon,” hy M,. 
Ch. Deperét.-On a superior limit to the mean area atlected by 
an earthquake, hy M. I. de Montessus de Ballore. From 
Japanese observations it ts deduced that this higher limitis 1200 
square kilometres. 


BOOKS, PAMPHLET, and SERIALS RECEIVED. 
Books. ~ Mental Physwlogy : Dr. 1. 8. Hyslop: (Churchill),—A Teat- 
Rook on Applied Mechanics ; Went, &. Jamieson, Vol 1 (Gritin).= Tnstim 

van Lieble | W..\. Shenstone (Cassell) The inglish Lakes: Dr. H.R. 

Mill (Philip). Light: 1. PL. Highton (Rivington). Gs about Processes, 

Pigments, and Vebinles: 8) PO Laurie (Macmillan). Osnpwald’s Kilassther 

der Exakten Wissenschaften, No 03 to 66 (Leipzig, Mogelmann).- Maller 

Fonillet s Lehrbuch der Physik und Mecteorologie, new edition, by Dry 

Phaundler and Lammer (Braunschweig, Viewer)oe British Muscum (Natural 

History) Mineral Department: An tntreductien to che Study of Rocks 

(London). 
Panmure, 

Architects). 


The Cost of Warships: Or. 1. delgar (insutotion ef Naval 


Sertars. American Naturalist, Sejtember (Philadelphia) — Psychos 
legit Ke September (Macmillan). Strand Magazine, September 
(Newnes) Picture Magazine, September (Newnes). 
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The Diseases of Personality. Vyy Yh. Ribot. Authorised 
translation. Second revised edition. /Chicago: The 
Open Court Publishing Company, 1895.) 


HE importance of a work bears little relation to its 


bulk, so no surprise need be felt at a masterly and | 


very suggestive re'swae of recent inquiries into a question 
of the highest interest being compressed into this thin 
volume of less than 160 pages of good readable type. 
The work itself is not new, though it is so in its present 
translated form. It is practically up to date, and affords 
an excellent study for those to whom what Tennyson calls 
“the abysmal deeps of Personality” are, wholly mys- 
terious, as well as to those others who have sounded 
them in part. 

Virst as regards consciousness: there are two views, 
the old and the new. The old view regards ‘t as the 
fundamental property of the soul or mind; the new 
view regards it as an event superadded to the more 
regular activity of the brain, depending on conditions as 
yet unknown, and appearing or disappearing according 
to their presence or absence. The old view fails to 
account for the vast substratum of unconscious mental 
activity whose existence is now beyond dispute, and it 
apparently fails to account for intermissions of con- 
sciousness, whose existence can hardly be denied even 
when the fullest allowance is made for the effects of 
foryetfulness. The new view is simpler than the old one, 
and much more consistent with observed facts, especially 
such as are obtained from the study of mental disease, 
which is a subtle analyser of mental functions. Many 
persons are loth to admit that the highest manifestations 
of the human mind are fugitive phenomena, subordinate 
to those of a lower grade ; but whatever be the origin of 
consciousness, its value is none the less, rom the point 
of view of the evolutionist, it is not the origin of a 
faculty that is of consequence, but the clevation to which 
that faculty attains. Ilowever consciousness may have 
come into existence, its first appearance on the carth 
must have been a fact of the first magnitude, for it is the 
basis of the recollections, which capitalise the past of each 
animal for the profit of its future, and give it new chances 
of survival. Onthe automaton view of life, consciousness 
changes the animal from a simple automaton into one of 
an incomparably higher order. Vhe author quotes much 
from ‘“ Les colonies animales” of Perrier, to show the 
steps through which consciousness first became developed 
in the animal world, starting from associations of indi- 
viduals that are almost independent of one another, but 
which, owing to their contiguity and mutual pressure, 
cannot be wholly unaffected by their neighbours. ‘The 
next step is the appearance of a colonial consciousness, 
where a colony is formed of individuals in which some 
division of labour takes place, and the function of loco- 
motion is centralised. But because a colony acquires 
colonial consciousness, it does not follow that each of the 
individuals that compose it loses its particular conscious- 
ness; thus the severed ray of a star-fish continues to 
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| creep, to follow, or, it may be, to deviate under conditions 

| from a given route, and to quiver when excited, and thus 

| to betray a consciousness of its own which, before it was 
severed, was subordinated to the consciousness of the 
whole star-fish. Dy degrees this colomial consciousness 
confiscates for its benefit all the particular ones. 

‘The author maintains that consciousness is not like a 
central point from which alone feelings radiate and to 
which they all arrive, but that it is a complexus of 

| separate phenomena, cach of a particular class, bound up 
with certain unknown conditions of the brain, existing 
onty when they exist, lacking when they disappear. 
Hence the sum of the states of consciousness in man js very 
inferior to the sum of all his nervous actions. Conscious 
personality is only an abstract of the vast amount of 
work that takes place in the nervous centres. Its basis 
is formed by the diffused bodily sensations which, being 


| elementary canses, serve as a warp upon which is woven 


some gorgeous pattern of tapestry that corresponds to 
the higher feelings. The general consciousness of the 
organism serves as the support of all the rest, and 
forms, in the anthor’s opinion, the real basis of conscions 
personality. 

Personal identity is an unsatisfactory phrase. A man 
feels to be the same in his ego at difterent periods, be- 
cause the great majority of his bodily feelings continue 
the same, owing to his structural sameness. The so- 
called identity is due to the large preponderance of un- 
changing elements, which characterise a healthy state ; 
hut in disease this habitual predominance may fail cither 
wholly or temporarily, leading in the one case to a sense 
of a complete change of personality, in the other to that 
of multiple and alternating personalities. A few but 
adequate number of specimen cases are given. A sonic- 
what comic instance is that by llack Tuke, of a patient 
who had lost his ego «that is the one which was familiar 
to him), and was m the habit of searching for himself 
under his bed. (C7 the speech of Saturn, “ Search Thea, 
search -” in Keats’ * Hyperion.”) 

Vhe rather common cases in which a man believes 
himself to have become changed into a new person, 
are considered by the author to be mostly superficial ; 
that is. to be duc to local rather than to general disorder. 
| myself witnessed a case which showed that the 
imagined personality was not well sustained, Tt was at 
a lunatic asylum, where | went accompanied by a 
photographer to take specimens for composite photo- 
graphy. He mounted his camera in a ward, and a bateh 
of patients were brought up. One of them was duly 
placed in frent of the camera, the others were led to a 
bench behind the operator to wait their tum. It hap- 
pened that one of these had the mania that he was a great 
commander, let us say, Alexander the Great, and he 
chafed internally at not having had precedence. When 
my photographers head was under the dark cloth, and 
his body in the attitude appropriate to the occasion, 
Alesander the Great could restrain himself no longer, but 
nipped the projecting rotundity of the poor man’s hinder 
end with his teeth. 1 abstain from dwelling on the 
tableau, or on the care with which the smarting photo- 
grapher, in his further operations, squeezed himself into a 
corner that guarded his rear. The point is this, that a 
man who was thoroughly pervaded with the idea of being 


Z 


a mighty conqueror, would not have made that kind of 
pr ce 

Without attempting te condense further this already 
-ondensed and very readable litle volume written by a 
distinguished inquirer, I will conclude by saying that it 
vell deserves a place in any general library. 


FRANCIS GALTON. 
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Satellite F-olutron. Yy James Nolan. Pp. rq. 
bourne, Xc. : George Rabertson and Co., 1895. 


Mel- 


N this beok Mr. Nolan discusses the part played by 
udal fri tion in the evolution of satellites. .\lthough 
the subject is one of much Scientific interest. his work is 
hardly hkely to attract the attention it deserves, because 
the unmathematical reader will tind the reasoning hard 
to follow, whilst the mathematician will be repelled by 
prolixity. due to the author's treatment of the problem by 
means of general rensoning.! The first fifty pares of the 
Sook appear to be virtually contained in the single equa- 
tion which states the effect of tidal friction in increasing 
the mean distance of a satellite. tt might perhaps be in- 
teresting to same to diseuss the various elements of the 
problem in detail, but those who are able to comprehend 
an analytical formula are not very likely to have the 
patience to fallow such a discussion. 
} shall not accordingly follow Mr. Nolan in detail, but 
will pass at once to the conclusion ta which he tends. 
On p. jy he says :— 


© Though Mr. Darwin made claborate calculations to 
support his theory respecting the part played by tidal 
freon on the evolution of the earth and moon, he seems 
to have dismissed the Jovian and Saturnian systems with 
the conclusion that their satellites, untike our moon, could 
not be traced much further in than the present distances of 
their respecuve plinets ; and that as the relation between 
the mass of the plinet and satellite, or relation of 
rotational to orbital momentum is very different in the 
ase of the carth and moon to that for other plancts and 
satellites, their modes of evolution may have differed con- 
siderably, lle scems to have gone something further 
nto the possible cttects of solar udal friction on the 
planets revolving round the preat central body, or at 
least has come to the correct conclusion that the efficiency 
of such udes would be too small to effect any appreciable 
change during the natural tifetime of a solar system. ° 


He then proceeds to show that, if the carth and Jupiter 
rotate under the influence of udes subject to the same 
fr uoenal resistance, the proportionate rate of increase of 
the moon's mean distance is much smaller than that of 
vlof Jupiters Satellites, save one. tn other words, four 
mutof tive of Juptters satellites would have their mean 

tines increased by, say, one per cent. in a much 


ter ime than would the moon, He then pursues the 


'otran oof reasoning with respect to Saturn and 

M 
Ih ape@ir to me that Mer. Notan is correct in these 
ou mare owe are thus ted to suppose that dat 
fr for wee fae plived a much more important part in 
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the evolution of satellites than 1 was disposed to allow 
it.’ He points out p. 70 that the satellites of Jupiter 
are probably much younger than the moon; “when the 
moon was younger, her relative rate of recession was 
faster, 2s now ts the case for some satellites in other 
systems.” dle tnally concludes p. 7S) that the majority 
of satellites in each system may be traced to a position 
corresponding with that of the rings of Saturn. 

But before arriving at this result, the author has treated. 
another problem, in which, in my opinion, his conclusion 
is incorrect. On p. 45, he considers the effects of udal 
friction on such a ring as that of Saturn. He says :-- 

Tidal friction “could have no effect if the ring were 
perfectly even all round. When composed of individual 
bodies it could not be or remain so. Each individual 
would be unatiected by the tides of the others, and would 
recede at the same rate as if it were the only body in the 
ring. “Phe moon recedes at exactly the same rate as she 
would were there no solar tides: and if there were a 
secand moon there would be no interference with the 
recession of the first... Then if the bodies composing 
the rings are ‘as the sand on the sea shore for multitude? 
tidal friction must stilletfect the usual prozressive change, 
unless each individual body be small enough to be un- 
affected at the distance, whether composing a ring or not. 
This must have a dissolving effect on the ring, or tend to 
shape certain sections of it into so many bodies. which, 
having increased their mass at the expense of the ring, 
fnally recede therefrom, either to circle round at a great 
distance or be precipitated into the planet increasing its 
rotauon specd.” 

It would seem that the process here sketched 1s an 
essential part of Mr. Nolan's theory of the evolution o 
satellites, but 1 believe it to be founded on erroneous pre- 
mises. He omits in fact to notice the necessary condi- 
tion for neglecting the effects of the tides raised by one 
satellite on the mean distance of another ; this ts, that the 
periodic times of the two shall not be equal to one another, 
lf the periodic times of twa satclites are unequal, we 
need not invoke tidal friction to bring the two bodies near 
to one another. On the other hand, if four or eight satel 
lites be equally spaced round a planct and revolve with 
the same periodic ume, tidal friction would only influence 
their motions to a very small extent. | am theretare une 
able to follow Mr. Nolan in this part of his work. 

Several other points in the early history of satellites 
are considered by Mr. Nolan, but 1am unable to touelr 
on them within the limits of a review, 

Notwithstanding all that has been written by hit 
and others, we are sul far from a consistent theory ¢ 
the formation of a satellite, In my own papers Tha 
ventured to throw out suggestions which have but too” 
often been quoted as positive theories’, and it stil seems 
to meat least, that neither the present contribution of the 
author nor the theories of others are adequate. 

This work touches on subjects of interest, and althoug 
it seems Open to much criticism, 1 for my part welcome 
the extension ziven by Vir. Nolan to the part played ty 
tidal friction in evolutionary astronomy. 

G. 


1h. DAKWIN, 
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Die Lehre von der Elektrisitat und deren Praktische 
Verwendung. By Th. Schwartze. (Leipzig: J. J. 
Weber, 1895, ) 


‘THE author in his preface says that his intention in 
writing this book was to give the bearing of the latest 
scientific results in electricity on electro- technolog gy. He 
goes on to say that the contents will probably” appear 
peculiar, ‘Phe first of the above statements, taken in 
conjunction with the title of the book, will probably give 
as crroncous an idea of the contents as it is possible to 
obtain. For if there is one thing the author does not do, 
it 1s to give the bearing of the few modern discoveries. 
or lines of thought, which he mentions on the practical 
applications of electricity. 

For all intents and purposes the book may be divided 
into two parts. ‘The first of these deals with the question 
of the fundamental principles of general 
physics and with some mechanical problems, 
such as moment of inertia, oscillations of a 
penduluin, wave-motion, &c. The second 
part deals more particularly with electric and 
magnetic phenomena. 

Throughout the greater part of the book, 
but particularly in the first part, the reader 
will probably heartily endorse the author's 
view, that the contents of the book are 
peculiar ; for the subject of dimensions is 
treated at great length, so that, for at any 
rate the first three hundred pages, there is 
hardly a page without at least one di- 
mensional equation. The appearance of 
some of these dimensional equations, how- 
ever, are certainly peculiar, for the author 
attempts to introduce a set of dimensions 
in terms of what he calls © Linearkraft,” 
“ Flachenkraft,” and “ Volumenkraft.” These 
quantities he indicates by the symbols L, L? 
and L*, reyardless of the fact that in those 
dimensional formula: in which length, mass, 
and tinie are taken as the fundamental units, 
the symbol L is used for a length. Even 
the author himself seems to have got muddled 
when such equations as ee (MOL) aire 
allowed to appear, and the state of mind 
of the student, whose command of dimen- 
sions 1s Iiputed, after reading the book, is 
lamentable tothink of. In the chapter deal- 
ing with the dimensions of the electrical and 
Magnetic units, no mention is made of the 
effect of the properties of the medium, and 
although Rucker’s name is mentioned in the 
preface in connection with the subject of 
dimensions, no mention is made of his 
proposal to consider the specific inductive 
capacity and the permeability of the medium 
a> subsidiary fundamental units, and to indi- 
cate their presence in the dimensional 
formule. The more purely electrical portion 
of the hook calls for little remark, and contains a some- 
what clementary treatment of the subject of electro- 
statics, such as the calculation of the capacity of some 
simple forms of condensers, ce. There are also chapters 
dealing with uni-directed currents, thermo-clectricity, 
electrolysis, clectro-maynetie induction, and the dynamo, 
Finally, about seventy pages are devoted to what is called 
“ electro-tectiniches,’ in which the commoner forms of 
electrical measuring instruments are shortly described. 

While only a very short account is given of Hertz’s 
work, contrary to what one would expect in a German 
work. considerable space is devoted to a description of 
Ikhhu Phomson’s more showy experiments with rapidly 
alternating currents. 
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a. Rainfall in August, Greenwich. 
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(The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents, Neither can he undertake 
fo return, or to correspond with the writers of, rejected 
manuscripls intended for this or any other part of NATURE. 

No notice ts taken of anonymous communications. ] 


Rain in August. 


AtGUsT being a harvest month, and the holiday month fur 
excellence in this country, its weather is a matter of concern to 
multitudes. I propose to show how the rainfall of .\ugust at 
Greenwich has varied in the last half-century (1841-95). 

This variation appears to me rather to suggest sun-spot influ- 
ence: but whatever may be thought about this, it may be 

' interesting to observe how far the kind of correspondence 
here pointed out is maintained in the future. 

In the accompanying diagram we have (a) a dotted curve 
showing the variation of August rainfall, and the values have 
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a. The same, smoothed (5-av.). 


& Unverted sunspot 
August 


Rainfall in at Haverfordwest, Ulandudno, and Moston 


a de. 


(smoothed). 


heen smoothed with averages of 5, yiclding the continuous 
eurse a’, Underneath (4) is an inverted sun-spot curve. 

considerable correspondence may here be traced, es- 
pecially in the Inst three waves; the crests or maxima af 
the smoothed rainfall curve coming near the sun-spot minima. 
and the hollows or minima of the former near the sun-spot 
maxima. 

It seems specially noteworthy that in each year following a 
sun-spot maximum year we have had a very dry August. Thus 
(the August average being 2°38) we have 


Sun-spot max. 1548 Rainfall of August 18490, 0°45 in. 


2H 1800... 5A Pd TSO Oeste 
” 1370 eas fe = IS71, O'SO ., 
40 1SS3 5 i. PSS3. O07 a. 


520 


riay ail} these two cases of Nwgust rainfall under average : 


Sun-spet max. 1830)... Raintall of August ae eeceleine 
Reith) ben 30 “© IN38. 0°93 os 
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By way of showing that in other parts of the country there 
has been, in recent years at least. similar vartation. T add three 
similarly smeothed curves of August rainfall for Haverfordwest. 
Llandudno, and Boston (Lineeln) tespectively |. ae) The 
data, however, > not extend back further than 1806. 

The case of Greenwich may be presented as follows :—-Take 
cach maximiim sun-spot year, and a year on either side, and 
tabulate the August rainfall in cach of these. Indicate by 
the letters @ ffor ry and cz (for wet) whether this rainfall has 
been below or above the average, Then we have: 


Man mym. 
Dae, lao ... IOS ety OLS dowd 
Ib59. 1800, INDI... «61715 368 O57) wt? 
1BOO. WSO TSR. 12 2102) OFF deer? 
Tepe: FSS3. INOS Fe ee OMOr th (0:07 inc mcounties 
Tlere we find ten cases of a dry August out of twelve. Those 
twelve values give an average of 17°55 inches. 
Now do the same with minimum sun-spot years :— 
Vi Gniiin. 
MOMS Gee i. TGS 3702, Ht) 5 Mecca 
WSs. WesO Ney ce, THO! 2°42 2750 55, mee cela 
ISoo, TS07, 1S0S net OMT cCL 0 cay Wrearanueria 
thay. iss. URS 290) Ngo SelQ) ns Teme 
TYNS. PSSU. ND ep Ww SP eG a 
Tlers we fin) Wes ses of a wet August out of fifteen. 
These fiflewn tasesegtve an @verage of 2°S4 inches. 
Tt weete] be loteresteng tf) hawew te what extent sweh relations 
bests lsewoore. an] perhaps some of your readers may be 
ee te Wve ere thenitrer. AW IE, ah 


Alteration in the Colours of Flowers by Cyanide 


Fumes. 

bo. well hv own that the yellws of some ins sty are turned 

+ rete. the Sees trom yp dassi®m cyandle : but | have not, 
tur ene ingpairy. teen ebde teobtain any literature describing 
the cues of cacy fess apon the colours of flowers, The 
rew tims Phtve observelare very carious and while it seems 
ip Peele thet they are hitherto holly unknown, tt may net 
~ a. te br ot attentiun to them. A tew lumps of the 
Pars pes a rkerl tue, covered with vt Tittle cotta, 

ml Vie Mewers ere yp dared on the cotton. FCs probably 
sery Min the way shoeld be hot, or the tube | slighty 
erie, Re a cts Cm eee i ant Te er 
teres a twat green-bluc, and finally become pale 
vet Nperpe rel Fix ore becomes bright bla. then pale 
yor Tee Riri newers wt Spr Weed ran go 
rem @! then vellow. The white perl of Aeyen wm 
ety Sree Wort VeRO etteenatiral folonr ot .foge vere The 
sols Wiser et ate fea eds turn a deeper yellow. 
Dmeworet Jmsrnte arteartew . var. turn pale yellow, White 
er aewrleee ns Diverse Irn yellow. ‘Che @iearlet Mowers of 
poet wt re Ciro pale Tull pink, resembling some- 
rhe craterah am ts of the same. Any of yonr readers will 
‘hee Men erie reals with the flowers prowing tn their 
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\\ ] ve of eestigated the spectrum of the pas dis- 

revel oa the mineral cleverte by Kamsay, ancl 
have towed to be anest reyuber. Tt consists of six series 
oof Woes the cneety of the Imes ineachsernes decreasing 
reh deere vn: wavelengths, Sunil series Gf lines 
bier lia) vty loin ovany spectra. ‘The nrst series 
so dre orerelo Dr Vuygins in the ultra-svielet spectra 
of adamber of «tar It yan ed to belong to hydrogen, 
aplte be the econtinaation of the four strong hydreyen 
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Tite Mata prewous to ISyt are, P suppose, less reliable: but I lines in the visible part of the spectrum. Johnstone 


Stoney had already shown that three of the wave-lengths 
of the visible hydrogen lines were most accurately pro- 
portional to the values 9 5, 43, 98, when Balmer 
discovered that these values were yiven by the formula 


ay 
-=4 

3. 4.6, and that the other wave-lengths of the 

values obtained by sub- 


for m 
series were proportional to the 


stituting for w the other entire numbers greater than 
three. ‘The series has new been follawed from #: = 3 ta 


mt 20, the lines growing weaker and weaker to the more 
refrangible side, and appreaching each other closer and 
closer. The formula shows that they approach a definite 
hmit for large values of wz. This is scen more clearly 
when we consider wave-numbers instead of wave-lenyths, 
which according to the formula would be proportional to 
Monies, 
mt 
Many series of lines similar to the hydrogen series 
were discovered by Liveing and Dewar, They have 
called them harmonic series, and have compared them to 
the series of over-tones of a vibrating body. They have 
been further studied by Rydberg and by Kayser and 
Runge. We cannot here enter inte any detailed account. 
We only want to explitn so much as ta make the con- 
clusions understood which we have drawa from the 
spectrum of the gas in cleveite. The wave-lengths A of 
the lines belonzing to the same series are always approst 
mately connected by «a formula somewhat stmilar to 
Balmer’s 
yh A= Me ee 
-\ determines the end of the series towards which the 
lines approach for high vatues of vz, but daes not influence 
the difference of wave-numbers of any two lines. Th hay 
nearly the same value for all the series observed. and © 
may be said to determine the spread of the series, cars 
Ve sponding intervals between the wave-numbers being 
larger for Jarger values of C. As Bois approximately 
know n, two wive-lengths of a series suffice to determine 
the constants A and Coand thes te calculate approxi 
nutely the wave lengths of the other lines. Tt was by 
this means that we surceeded ino dtsentangling the 
spectrum oof the gus in cleverte, and showing ts 
repularity. 
In the spectram of many elements two series have been 
observed tor which \ tas the same value, so that they both 
approach to the same limit. Tn all these ciises the series 
for which © has the smaller value. hit ts to say which 
has the smaller spread. is the stronuer of the two. Inthe 
spectrum ob the gots in cleveite we have two instances of 
the same oecurrenee, One of the two pairs of seri¢s, the 
one to which the strong yellow double tine belong 
consists throughout of double tines whose wave-numbet 
seem to have the sane difference, while the limes of th 
other pair of series appear ta be wll single, Lithium 1 
40 iMstance of a pair of series of single lines approachin, 
to the Same limit. But there are also many instances of 
two serics of double lines af equal difference of wave= 
numbers ending at the same place as sodium, potassium. 
aluminium, &e. There are also eases where the member 
of cach series consist of triplets of the same difference 
way Cnumbers as inthe spectrum of magnesium, ¢ 
strontium, anc, celmmuin, mercury. But there is no 
instance of an clement w hose spectrum contains two pitts 
of series ending atthe same plaice, “This suggested to us 
the klea that the two pairs of series belonged to differer 
elements, One of the two pairs being by far the stronger 
we aoesume that the stoner one af the two remamin 
series belongs to the same clement as the stronger pat 
We thus pet two spectra consisting of three series cach, 
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two series ending at the same place, and the third leaping 
over the first two in large bounds and ending in the more 
refrangible part of the spectrum. This third series we 
suppose to be analogous to the so-called principal series 
in the spectra of the alkalis, which show the same 
features. It is not impossible, one may even say not un- 
likely, that there are principal series in the spectra of the 
other elements. But so far they have not been shown to 
exist. 

Kach of our two spectra now shows a close analogy to 
the spectra of the alkalis. 

We therefore believe the gas in clevcite to consist of 
two, and not more than two, constituents. We propose 


to call only onc of the constituents helium, the one to | 


which the bright yellow double line belongs, whose spec- 
trum altogether is the stronger one, while the other 
constituent ought to receive a new name. 

We have confirmed this rather hypothetical conclusion 
by the following experiment. The connection leading 
from our supply of cleveite gas to the vacuum tube con- 
tained a side branch parting from it and joining it again. 
There were stopcocks on either side of the side branch, 
and a third one in the side branch. In the main tube 
between the ends of the side branch a plug of asbestos 
was tightly inserted. To prepare the vacuum tube only 


the tap leading to the supply was closed, the whole space | 


up te this tap being carefully evacuated. Now the side 
branch was closed, and the tap leading to the supply was 
opened. Then we observed that the light of the electric 
discharge in the vacuum tube was at first greenish, and 
after a while grew yellow. By cutting off the current of 
gas after a sufficiently short time, we succeeded in making 
a vacuum tube which remained greenish. On examining 
it in a small spectroscope with which we could overlook 
the whole spectrum, we found that the intensities of the 
lines had changed. The yellow line was scarcely as 
bright as the green line 5016, and the red line 7065 had 
apparently decreased relatively to 7282 and 6678, although 
it was still stronger than 7282. The two lines that had 
decreased in intensity belong to the second set of series, 
while the others are members of the first set. The other 
visual lines of the second set could not very well be 
examined because they are more in the violet part. 

This observation confirms our spectroscopic result. 
The gas in cleveite may be taken to be a mixture of two 
gases of different density, of which the hghter one is more 


rapidly transmitted through the plug of asbestos. There | 


is, however, the objection to be raised, that in the green 
tube the pressure is less, and that the difference of in- 
tensitics is due to the pressure being different. his must 
be further inquired into. 

We were not satisfied with the visual observation of 
the change of intensities in our green tube, but thought 


it desirable to test the conclusion by the bolometric | 


measurement of the two lines that we have discovered 
in the ultra-red part of the spectrum. If we were right, 
the ultra-red line of smaller wave-length, which belangs 
to the second set of series, ought to have decreased in 
intensity relatively to the other ultra-red line. This we 
found to be so indeed. In the yellow tubes the intensity 
of the smaller wave-length was to that of the other on an 
average as 3 to 1, while in the green tubes it was as 1°8 
to 1. This confirmation we consider the more valuable as 
it does not depend on any estimation which may be biassed 
by the personal opinion of the observer, but is based on 
an objective numerical determination. 

Another confirmation may be gathered from the spec- 
trum of the sun’s limb and that of several stars. Let us 
confine our attention te the six strongest lines in the 
visible part of the spectrum : 


7066, 6675, 5876, 5016, 4922, 4472. 
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six lines have all been observed in the spectrum of the 
sun’s limb, as Norman Lockyer and Deslandres have 
pointed out. Now, according to their appearance in the 
spectrum of the sun’s limb, they may be classed in 
two groups, one group bemg always present, the other 
group being sometimes present. C. A. Young long ago 
called attention to the difference in the frequency of 
appearance of the chromospheric lines. He has given them 
frequency numbers, roughly estimating the percentage of 
frequency with which the lines were seen during the six 
weeks of observation at Sherman in the summer of 1872. 
According to Young, 7066, 5876, 4472 have the frequency 
number 100, while 6678, 5016, 4922 have the numbers 25, 
30, 30, showing that one of the two constituents was 
always present, while the other was only seen about once 
in every four cases. 

The lines ef both constituents have been observed in 
the spectra of a considerable number of stars /3, 6. «, G y 
Orionis, « Virginis, 3 Persei, 3 Tauri, y Ursz majoris, 
B Lyre. In the spectrum of @ Lyra, thirteen lines 
have been identified with certainty. But the most 
interesting case in point is the spectrum of Nova Aurigie, 
that wonderful star whose sudden appearance was 
announced toastronomers in 1892 by an anonymous post- 
card. In the spectrum of Nova Aurigz the two lines 
5016 and 4922 were very strong, while 4472 was weak and 
5876 has only been seen by Dr. Huggins, we believe only on 
one occasion, and appears to have been very weak, Now 
5016 and 4922 belony to the lighter constituent, and are 
together with 6678 the strongest lines in the visible part 
of the spectrum ; while 5876 and 4472 are the strongest 
lines of the other constituent in the visible part of the 
spectrum. In Nova <Aurigz, therefore, the hghter con- 
stituent gave a much brighter spectrum than hehum 
proper. Dut there may here be raised an objection, 
which indeed we do not know how to refute. Why has the 
line 6678 not been observed? It isa pity that the red part 
of the spectrum cannot be more easily photographed. 
Nova Aurigze has now become very weak. and besides 
the spectrum is quite altered, so that we shall never know 
, whether the red line 6678 was really absent or has only 
escaped notice. 

From the fact that the second set of series is on 
the whole situated more to the refrangible part of the 
spectrum, one may, independently of the diffusion ex- 
periment, conclude that the element corresponding to 
the second set is the heavier of the two. In the spectra 
of chemically related elements like Li, Na, kK, Rb, Cs, 
or Mie, Ca Sr, on Zn, Cd, He the jsernes shite tay the 
less refrangible side with increasing atomic weight. 
Lui it appears that in the spectra of elements following 
each other in the order of their atomic weights in a row 
of the periodic system like 


Nay AEN; 
Ie ars 
Cu, Zn; 
Rb, Sr 
Neg, Call, Wigs 


the series shift the opposite way, so that the spectrum of 
the clement of greater atomic weight is as a whole 
situated further to the more refrangible side. Now in 
our case the density of the gas has been determined by 
Langlet (published by Cleve: and by Ramsay to be about 
double the density of hydrogen. .\ssuming the atomic 
weights of the two constituents to be between that of 
lithium and that of hydrogen, they would both belong to 
the same row of the periodic system, and therefore the 
more refrangible set of series would correspond to the 
greater atomic weight. 

For convenience of reference all the observed lines are 


The first, third, and sixth belong to the second set of ) given in the following table, the wave-lengths being 


series ; the second, fourth and fifth to the first set. “These 
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aa 
Lighter Constitiucnt, 
First Second 
PA! sen subordinate series. subc ruiate series. 
20400 6678 ae Peas 
5010 Ase at 5045 
3905 43555 tee 4455 
Rly qlgy 3 4169 
344 : 4000 4 402 
3355 =i 3927 ae 3930 
3297 3972 ” 3878 
3255 3554 a 3935 
Read 3500 305 
3213 3795 
Heir Cuitituent (Helium prop.r\. 
Tout le Wines, Doulde lines. 
11220 5870 7Obvb 
oe) 4472 4733 
gIss ne 4020 4121 
2945 ee 3920 3505 
2820 . 3795 3733 
27 04 3034 3652 
ayes 3587 . 3599 
2090 3555 3503 
2077 353! 3537 
3513 ” 3517 
3499 3593 
5455 3491 
3479 3452 
3472 
3466 
3401 
C. RUNGE AND FL PYSCIIEN, 
LOT FEES 


THt third International Congress of Zoologists (an account 
fth proceedings at which will appear in a subsequent issne of 
Nattre) has just been held at Leyden, and appears to have 
heen a great success. No fewer than twenty nationalities were 
represented, and the arrangements for the comfort of the 
members were all that conkd be wished. It was decided to hold 
the next meeting (in tSoS) in England, and Sir William 11. 
Flower was elected President. baring the meeting it was 
annovnced that the Senate of the University of Utrecht had 
conferred degrees upon Sir William 11. Flower, M. Milne- 
dwards, of Paris, and Prof. Weismann, of Freiburg. 


Trike RAMS from St. John’s, dated September 22, announced 
The 


reset of the expedition was a most disappointing one, as Lieut. 


the return, in the steamer Avvfe, of the leary Expedition. 


Peary and his companions were unable to extend their journeyings 
beyond Independence Bay, which point was the furthest north 
The main 
couse of fulure wes the loss of all the stores of provisions, save 


reache } by Lieut. Peary in’ his expedition of 18g2. 


ae, Which had been got together and deposited along the in- 
ter fed hee af march last year, all having been buried by perhaps 


oe heeviest snowfall known, which obliterated all traces of 
om. The sufferings endured by the explorers, on the verge of 
rettiew ae they were for the greater part of the time, can 


t te ctimated, and when, on July 31, the Avfe acrivedd, 
y were utterly broken down and ill, but they subsequently 
rere ureter careful treatment. The expedition, according 
eter Jelegram, will not be entirely barren of scientitic 
Lact. Veary is reported to have mapped Whale 


Seated, Oooeleted his tidies of the Uskime Dlighlanders. 


Ile hee ale Leech) beek another year’s meteorological record, 
Phe rehef expe itiog, toc, is credited with obtaining the largest 
Weterm of \ecte faa and flera ever acquired, and Trof, 


Se bury, of Choe: Uraversity, did good geological work, 
Be 1552, Vor, 52'] 
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UAL Noble were bracketed for the third place. 
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A COMMUNICATION was made to the press on Friday last: by 
Reuter’s .\gency with reference to the movements of the Jackson- 
Varmsworth Polar Expedition. It was admitted that the intelli- 
gence received had been made ina somewhat meagre and dis- 
jeinted form ; hut from it could be gleaned that on September 7 
of last year the expedition arrived safely on the coast of Franz 
Josef Land and in the locality of Cape Flora. On September ro 
the ice clused reund the Ji fadward, and she was frozen in for the 
winter. On February 23 the sun returned, and on March 10 
Mr, Jackson started of his northern journey, with a quantity of 
stores, and made his first depot. Various journeys to and fro 
with provisions, &c., were made, and depots formed, the most 
northern of which was about 100 miles from the camp. The 
Wondiward has, it is expected, now set sail for home, bearing 
letters and journals of the early part of the expedition. 

THE expedition to Alaska of the United States Geological 
Survey. for the purpose of examining into the coal and gold 
mines of the territory, has returned safely to San Francisco after a 
successful and very interesting season, during which, incidentally, 
many of the glaciers and volcanos were studied, Messes. Becker 
and Dall willreturn to Washington by October 1, to submit their 
report upon the mineral resources to the Director of the Survey, 
Which will be printed as soon as the necessary analyses, Xc., Cary 
he made. 


WE have to record the death, at Berlin, at the age of seventy- 
six, of Prof. Bardeleben, the eminent surgeon and author of 
* Lehrbuch dee Chirurgie und Operationslehre.” 


Titk death is announced, from Bendigo, Victoria, of Dr. laut 
lloward MacGillivray, well known as a medical man and for 
his researches on Polyzoa. 


Arthe meeting of the Entomclogical Society of London, to 
be held on Wednesday, October 2, the following papers will be 
read :—"* Contributions towards the llistory of Mantina, a New 
Genus of Diptera” (Aeckedate), by Dr brite Muller: ** Re- 
marks on the Homologies and Differences between the First 
Stages of Pericoma and those of Maruina,” by Baron Osten 


Sacken, 


Tite annual meeting of the Federated Institution of Mining: 
Iingineers has just take place at Hanley, and papers were read 
on ‘© The Use of Steel Girders in Mines,” “ Economic Minera 
of the Irovince of Ontario,” and ‘Gold Mining in Nova 
Scotia.” The Enstitution seems to he in a flourishing condition, 
the membership having risen from 1189 in TS8g-90, to 2199 at 
the present time. The prizes for papers on ‘ The Hrevention 
of Accidents in Mines “ have been awarded as follows : (1) Mie 
A. Kirkup (2) Mr. W.ON. Drew: Messrs, 1. A. Alport and 


Tur Royal Society of New South Wales offers its medal and 
the sum of £25 for the best communications (provided sach b 
deemed of sufficient merit) on original research in the following 
subjects :—"' The Origin of Multiple [lydatids in Man”; *¢ Thi 
Qecurrence of Mrecious Stones in New South Wales, with @ 


the Vustralian-bern Population” : 


ology and Development of the Echidna or Ulatypus” 3 
Chemical Composition of the Products from the so-calle 
Kerasene Shale of New South Wales”: ‘The Mode of Oc 
cunence, Chemical Composition and Origin of Artesian Wate 
in New South Wales.” The competition is open to all, and o 
not subject to any restriction, save that the communication to b 
successful must be either wholly or in’ part the result of the 


competitors own original observation or research. The stte=_ 
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cessful essays will Le published in the Society's annual volume, 
and fifty copies of the paper will be supplied to their writers free 
ef charge. Varticulars as to the latest dates for sending papers, 
and all other necessary information, may be obtained from the 
onorary Seerctaries, ut the house of the Royal Society of New 
South Wales, 5, Mlizabeth-street, Sydney. 


THe Manchester Trades Council has recently passed a 
resolution strongly in favour of the Report of the Select Com- 


owe Os 


mittee of the llouse of Commons on Weights and Measures, in , 


which the Council expresses the hope that no efforts will be 
spared to make the Committee’s recommendations law. As can 
Te readily understood, the New Decimal Association is much 
«<ncouraged by the attitude taken in so important a commercial 
centre as Manchester, and it is to be hoped that at no distant 
date their efforts will be crowned with success, and that the 
present cumbrous system will be for ever abandoned. 


THE metric system of weights and measures is to he 


obligatory in the United States of Mexico from September 16, 
1896. This system has been in use in the Government depart- 
ments of Mexico for sometime past, but a decree recently passed 
makes it the sole legal system throughout the Republic, and will 
make an end of the various old Spanish measures hitherto in 
vogue in ordinary business transactions. 


Dk. VAN RIJCKEVORSEL and Iferr van Bemmelen are 
«engaged on a research which has for its object to determine the 
influence of elevation above sea-level on the magnetic elements. 
For this purpose an accurate magnetic survey must be made of 
sume moderately high mountain, of non-magnetiz material and 
sufficiently far removed from magnetic masses. The Righi 
seems to fulfil these conditions most satisfactorily ; but in order 
to decide the matter, Herrn, van Rijckevorsel and van Bemmelen 
selected thirty stations, distributed on the low ground round the 
Kighi in three concentric circles with the mountain as centre, 
The magnetic elements have Leen determined at these stations, 
ut the calculations are not yet completed. Tf these indicare no 
traces of disturbance, due to the Righi or its surroundings, the 
survey of the mountain will be proceeded with. 


THE latest number of the Records of the Geological Survey of 
India contains a translation of a paper by Jr. F, Kurtz, on the 
Lower Gondwana beds of .\rgentina (from A'ezsta def Aus. de 
fa Pata). In this is recorded an important discovery of plant- 
remains in shales at Bajo de Velis. These fossils are well- 
preserved, and while being quite different from the Argentine 
plant-remains already found, show a close affinity to the plants 
of the Kaharbari beds of the Lower Gondwanas of India, as 
well as to those of the Ekka-Kimberley beds of South -\frica. 
the Neweastle and Buaccus-Marsh beds of Australia, and the 
The previously-known plant-bearing 


Mersey beds of Tasmania. 
beds of Argentina consisted of two series—one containing a 
Khwcue flora, resembling that of the Stormberg (Upper Karoo) 
beds of South Africa, the Hawkesbury beds of Australia, and 
the Kajmahal (Upper Gondwana) series of India; the other 
containing a flora of Lower Carboniferous character. The 
newly-cliscovered flora must be intermediate in age between these 
two —that is to say, it cannot be older than Upper Carboniferous, 
nor younger than Triassic ; and with it must go the flora of the 
important coal-bearing Upper Gondwana beds of India, These 
have already been assigned to the Upper Carboniferous (at lowest) 
hy Messrs. Medlicott and Blanford, and the Indian Survey, 
and the new discoveries in Argentina give a satisfactory con- 
firmation of their views. 


WE note the publication of the first Bulletin des Observations 
Mit&oroloryues, 1894, by the Observatory of St. Louis, St. 
Meliers, Jersey, containing monthly means from direct observa: 
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tions and from self-recording instruments. The Director of this 
new Observatory is the Rev. M. Dechevrens, who has already 
done good work at Zi-ka-wei, near Shanghai, and by the 
investigation of the typhoons of the China Seas, in connectlon 
with the Shanghai Meteorological Society. The St. Louis 
Observatory is provided with a tower about 150 feet high, for 
the special study of vertical wind currents and atmospheric 
electricity. 


Tur Acclimatisation Society of Moscow must be credited 
with more than ordinary originality and ingenuity in its efforts 
to improve the system of bee-keeping in vogue among the 
Russian peasants. Antiquated and unremunerative methods of 
hive management are still in general use in Russia ; and, in order 
to diffuse a knowledge of the more rational methods of modern 
apiarists, the Society last year organised a travelling bee-keeping 
exhibition upon a novel and, as it proved, most successful plan. 
A barge, 70 metres Jong and § metres broad, was procured and 
fitted up with a museum, a garden with trees and flower-beds, 
hives of all kinds, old and new, and a number of hives with 
living bees; there were also dwelling-rooms for the travelling 
stafl. The museum contained examples of bee-keeping appli- 
ances and products, together with a set of preparations illus- 
trating the structure and life-history of bees and their natura] 
enemies. The staff in charge of the exhibition consisted of a 
practical bee-keeper, two entomologists, and ten men-seryants 
for the vessel. The floating exhibition was towed down the 
river out of Moseow by twenty horses, ten on each bank ; and 
six towns and about twenty villages were visited between the 
old capital and the town Kaluga, The travelling was done 
during the night. During the day, from 8 a.m. tog p.m., a 
halt was made «at some town or village; the objects in the 
museum were explained to visitors by the staff, and the methods 
of working the model hives were demcnstrated to the hee-keep- 
ing country folk. The exhibition has worked with great success. 
The great expense which this interesting and instructive exhi- 
bition demanded was most willingly defrayed by Herr F. 
Motschalkin, who is himself an enthusiastic bee-keeper. 


«A NEW determination of the lowest temperature at which a 
hot body becomes visible is published by Sgr. P. Pettinelli, in 
the .Vuovo Cimento. Me heated a cast-iron cylinder 30 em. 
long and 14 cm. broad in a wrought-iron jacket over a Bunsen 
burner to avtemperature of 460° C., as indicated by an air ther- 
mometer, and then observed its flat end ina dark room from a 
point 60 cm. above it. When it had cooled to about 415°, the 
red heat vanished and gave way to an indefinite hazy glow. 
This glow completely disappeared at 404 , and repeated obser- 
vations gave an error of only 3°. Tlighly emissive substances, 
such as the ‘* mantles” made by Auer and others for incan- 
descent gas lighting, became visible at the same temperature ; but 
reflecting surfaces had to be heated 20 higher before they 
appeared to the eye, and glass still more. These low tempera- 
ture rays were found to traverse glass and water like ordinary 
light rays, but they suffer a comparatively greater absorption. 
Different eyes differ slightly in their capacity of seeing them, the 
maximum divergence being about 6°. But then the extent of 
surface must be the same. Sgr. Pettinelli found that if he 
screened off all but goth of the surface, the body had to be 
heated 6° higher than before to become visible ; if 1/200th, 207 
higher : and if 1/Sooth only was exposed to view, the minimum 
temperature of visibility was 460°. lence he rightly concludes 
that the contradictory results obtained by previous experimenters 
are due to differences in the areas of the hot bodies investigated. 


Tne Irish elk (Afeguceros Atheruteus) has hitherto had a some- 
what isolated position as the only species of its genus known to 
naturalists up to the present. A new claimant to the’ same 
generic title has, however, been recently unearthed in Germany, 


and has been desertbed by Prof. Nehring, of Berlin, under the 
name JW. Ajit, The new species is intermediate in many 
its characters between the Irish elk and the tallow deer 
(Dame cutart.). VW appears to have lived during the first 
interglacial epoch, while the trish elk Nourished ata somewhat 
later geological period. It may possibly, theretore, be regarded 
as the ancestor of the latter type. Vhe antlers of 14 Andis 
have fewer “ points ~ or processes than those of JA Aréernrens ¢ 
and, although the skull of the animal was as large as or even 
larger than that of MW. Aréera as, the antlers were markedly 
smaller and diverged trom one another much less widely than 
in the case of the latter species. .\ restoration of the animal 
accompanies Prof. Nehring’s description in HVAt uaz Hund for 
July to, 1895. From this picture the ditlerences between this 
new species and J. Avhermicus may be at once detected, 


SOME important experiments of great practical interest have 
jvst been published by Dr. Breslauer on the antiseptic properties 
possessed by disinfectants mixed with different fats in the shape 
-\s long as fourteen years ago Koch pointed out 
that carbolic acid combined with olive vil or ** carbolised oil.” 
contrary to the prevailing impression, pussessed no antiseptic 


of ointments. 


properties. Dr. Breslauer has extended these experiments to an 
exhaustive examination of various disinfectants, such as carbolic 
acid, currosive sublimate, boric acid, nitrate of silver, &c., in 
cumbination with oil, vaseline, fat, lanolin anhydricum, lanolin, 
Tt was found that the degree of anti- 


seplic power possessedl by the disinfectant depended. in a very 


and] unguentum lemens. 


remarkable manner, upon the particular diJuent employed, and 
that wm all cases the best antiseptic results were obtained with 
dist itectants in combination with lanolin or unguentum lentens. 
Thus in a series of experiments on the antiseptic elect produced 
by abling five per cent. of carbolic acid to various substances, it 
Was ascertained that the StapApla ois pyogenes aureus was still 
living after being immersed in carbolised oil tor three days, in 

irbolisxed vaselin it survived one day, in fat four hours, in 
lenolin anhydricim two hours, in Janolin thirty minutes, and in 
unguenturt leniens twenty minutes, Similar results were ob- 
‘uaed net only with other bacteria, but also with ditterent disin- 
fectants. Dr. the 
{Topertics of other ointments in frequent use, such as unguentum 


Breslaner has also exammed bactericidal 
And, wnguentn cinereum (benzoatum), and unguentum pre- 
yotabnn albem, and whist the two latter were found to be 
gsessel of highly antiheptic properdes, the former exercised no 
vere *jtitde eflect whatever, In employing vintments it would 
tppear, therefore, advisable to use the disinfectant selected in 
ew thrition with Janolin or unguentum leniens insteal of sup- 
AyOrs vaseline, oil, or o her fits, the addition of the latter, ac- 
eording t+ Dr. Bresliwer, serving only to reduce the antiseptic 
witha) oof the disinfstant, 


© had, se far, hardly any attention bestowed Upon it, and with 


Vhis subject is curiously one which 
ee xkeepition of some experiments by Gottstein, published in 
1959, wel, still inere recently, an inquiry by Ludwig Tach into 
Dis 
MM ideanescems to be the only one which hes appeared, 


ctlest of various eye ointments, Dreslauer’s 


ms hepu 


banc Ce GAs 


Who toe recently received (wo mew parts af the /adran 
bh Voge, trate the Vrustees of the Museums, being vol. in. 
wy 5. Tart qt devoted tan ae eount of the inserts and 
tak the tea-phintan Tidia, an bainecludes full de- 
J feet eques, good figures of the prin “ipl Insects, 

tstomally ot their perasites also. Whe # 

a re importint plant-teeding onder + 
wh ri Wor tnerkable is the very Baye nimbier ct 


re VU PP 
Tote, only three beetles are mentioned, 
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SC, Wcheyean ule 


Peed, and Cur utr net 
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respectively : as against nineteen Lepidoptera Aeteroera of 
various families. The pamphlet concludes with a practical 
appendix on insecticides, It must not, however, be supposed 
that a treatise of seventy pages can possibly exhaust the subject 
of the enemies of any particular plant, especially when they are 
discussed in detail. A glance at the most important European 
book on entmological botany (IKaltenbach’s ‘* Pianzenfeinde ”) 
is suthicient to show us that many plants are attacked by 
hundreds of different species of insects : ani if this is the case in 
Europe, it cannot but be true toa sull greater extent in tropical 
countries. 
abundant, 


But fortunately inseets are not always uniformly 
They are affected by variations of the season; 
parasites, and many other influences which are more or less 
obvious to us: and it is only occasionally that one or other of 
the numerous species which feed upon any given plant becomes 
sufficiently abundant to cause any serious injury to it, The 
other number of the fafa Museum Notes lefore us (part 5) 
is more varied in its contents, It contains an account of the 
progress of entomology in the Indian Museum, from 1854-1894, 
by Mr, E. C. Cotes; some short papers by different entomo- 
Jogists on Indian Diptera and RAyvichota, and a series of 
miscellaneous notes on insects of all orders. by Mr. Cotes. 
This part is not only illustrated, like the other, by numerous 
woodcuts, but also contains three well-executed plain plates. 


TURE important papers by Prof. i. 1D. Cope, and two by Prof. 
W. B. Scout, make up, with seven plates, the part recently dis- 
tributed (vol. ix. part) of the Jovewz/ of the \eademy of Natural 
Sciences of Philadelphia, Prof. Cope treats of new and little 
known Pale oeoican? Mesozoic fishes, and describes Cyph ornis — 
an extinet genus of birds, “he genus is established on a species of 
bird represented by the superior pact of a tarsometatarse, 
obtained by Dr. G. M. Dawson from a bed of indurated greenish 
clay of unknown age from Vaneouver Island. Vhe bird appears 
to possess real affinities with the Steganopaides, combined with 
attinities to more primitive birds with a simple hypotarsal 
structure. ‘The presumed attiaity with the Steganopodes,” 
remarks Prof, Cope, ‘tindicates natatory habits, and) probable 
Should this power hive been developed in 
Cyphornis migaus, iw wl have been much the largest bird of 
fight thus far known.” Another paper by Vrof. Cape is on 
estinet Boride, Canthe and felide, from the Mleistocene of 
Southern Kansas and Western Central Oklahoma, Prof. W, 
B. Scowt’s memoir on the structure and relationships of. dco zas 
supplements the extensive investigations of Kowalevsky and 


capacity for flight. 


Filhol by giving an account of the American species of that 
genus, and by showing the points uf resemblance and differences 
between the approximately contemporaneous species of fa odes 
in Vmericaand Europe. Prof Scott conclu tes his valuable paper 
ws follows: - With the facets at present known, all seem toy 
point to the origin of eo de in the Old World and its mignt 
tion to Aerie in the interval between the Eocene and the 
Oligocene (Uints and White River), yet until the America 
artiodactyls from the middle ant upper Eocene are far better 
known thin at present, such a conchtsion cannot be regarded at 
final These® on Lpaper by Prof Seott deals with the ostenlogy 
of ier ndon 
materials then available would permit. 


agents described by him in 1877, so far as che 
The 
pedition of bast year resulted in the collection by Mi, Matchet of 


Prin selown 


Several more or Jess complete skelet ats representing a number 
afspetes, Vhoss sp: inens of Zeon dur enable | Prof, Scott 
Le supplement the earlier acount with the present paper, iM 
whieh is givea a restorwtion of the skeleton of the very cutouts 


wl remurkable animal wath which at deals, 


AMrsses. Kowrvsn Warp vst Cn,, of Piccadilly, are send 
Ing out invitations to naturalists to inspect a mounted example a 


the White Rhinoceros (Adan reres fat) trom Zululand. The 
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two specimens brought home about two years ago were from 
Northern Mashonaland. Thus this animal, unti) lately sup- 
posed to be quite extinct, has now been found in a second 
locality. But these are now the only two spots on the face of 
the earth where this huge creature, formerly abundant in the 
Cape Colony, still exists, in very dwindling numbers, which 
will, no doubt, be now rapidly diminished. 


-\ COMMITTER of six gentlemen has been appointed by the 
Governor-General of Goa, India, to carry on excavations in the 
ancient city of Goa, in rearch of relics of the traditional grandeur 
of the past, and to take the necessary steps for the preservation 
of the monuments of Portuguese rule in India in the carlier time. 


AWN electrical forge, where the whole of the heating required 
is done by electricity. isin operation at Niagara lalls, the power 
being supplied by the great cataract. The cost of making a 
horse-shoe at the electric forge is, it is stated, much less than at 
an ordinary coal forge. We hear, (ov, that corn is heing threshed 
by electricity, with very satisfactory results, at Mjolby in 
Sweden. 


We have received from Mr. W. Radclitle, of Andreas School, 
Isle of Man, the inventor of the **Gonagraph,” an instrument 
for drawing perfectly accurate equilateral triangles, squares, pen- 
tagons, hexagons, heptagons and octagons, an arithmetical 
puzzle. The puzzle consists of nineteen small cubes, having a 
face on each numbered with one of the first nineteen numbers, 
which are to be placed upon squares, symmetrically arranged on 
a board, five on the middle row, and two rows of four and three 
squares to right and left of this. The numbers are to be so 
arranged that their sum along each of twelve straight lines shall 
make up thirty-eight. This sum is also obtainable from other 
symmetrical arangements. ‘It will thus be seen that the puzzle 
is of the nature of a magic square, and is a very ingenious one. 
The author has favoured us with his solution, which naturally is 
at present kept back. Ile has not furnished us witha clue to his 
arrangement, and we have in vain searched for it; nor docs he 
say Whether he has attempted any extension of the puzzle to 
thirty-seven or a higher number of cubes. The ‘thirty-eight ~ 
puzzle can be obtained direct from the inventor in a stall box 
for sixpence. 


A DESCRIPTION has been sent to us of a new are lamp for 
projection purposes, which has been devised by Mr. Cecil M. 
Hepworth. The instrument has three regulating discs or milled 
heads of vulcanite, which project at the back, so as to be under 
the control of the lanternist. The top and bottom discs are for 
the purpose of regulating the positions of the carbons, and the 
middle disc has three duties to perform, viz. to bring the carbons 
slowly together as their points waste in consumption, by a push 
action to cause the carbons instantaneously to touch, and by a 
spring to as quickly separate, while by an upward mavement 
the Worm-wheel is thrown completely out of gear. and the car- 
bons can be rapidly separated or brought together by hand, a 
provision necessary for the saving of time when inserting new 
carbons. 


THE September part of the Proceedings of the Physical Society 
of london has reached us, and contains, in addition to the 
usual valuable supplement of ‘Abstracts of M'hysical Tapers 
from Foreign Sources,” the following papers :—‘ \ Theory of 
the Synchronous Motor,” by W. G. Rhodes (continuation) ; ‘On 
the Use of an lodine Voltameter for the Measurement of Small 
Currents,” by Prof. E. F. llerroun, ** On the Condensation and 
the Critical Phenomena of Mixtures of Ethane and Nitrous 
Oxide,” by Dr. Kuenen; ‘An Electro: Magnetic Effect.” by 
PF. W. Bowden; and ** The Electrical Properties of Selenium,” 
hy Shelford Bidwell, FLR.S. 
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T+ September-Octoher part of the S%ysecal Review 
(Macmidan) contains the following articles: ‘* A Study of the 
Polarisation of the Light emitted by Incandescent Solid and 
Liquid Surfaces,” by RK. .4. Millikan, ‘* Nlternating Currents 
when the Electromotive Force is of a Zigzag Wave Type,” by 
Kk. C. Rimmington, ‘On Ternary Mixtures,’ by W. 1D. 
Jancroft, part 2; and minor contributions. 


30URNE'S IIandy .\ssurance Manual for 15y5, by William 
Schooling, has been published. It contains in a small com- 
pass a whole host of information likely to be of use to those who 
are interested in insurance matters, and appears to have been 
compiled with great care. 


WE have received from Messrs. G. W. Wilson and Co., 
Limited, 2 St. Swithin Street, Aberdeen, copies of their cata- 
logues of lantern slides. The list of subjects illustrated is a very 
full one, and the catalogues may be had upon application. 


On the completion of the fiftieth year of ity existence, the 
editor of the Botanische Zettung publishes a very useful index of 
the papers contained in the first fifty volumes. 


Tue September number of the /résh Vaturalist has just ap- 
peared, and is entirely devoted to reports of the Galway 
conference and excursion of the Irish Field Club Union, held 
in July. 


THE additions to the Zoological Society’s Gardens during 
the past week include a Bonnet Monkey (VMacacus sinicus, 2 ) 
from India, presented by Miss Larkin; a Macaque Monkey 
(Macacus cynomolgus, 8) from India, presented by Mr. od 
Aldridge ; a Purple-faced Monkey (Sem opethects leucopry mina: ) 
from Ceylon, presented by Mrs. Griffith; a Monkey 
(Cercopithecus, sp. inc.) from Africa, presented by Miss Pigott : 
two Vulpine VPhalangers (Phalangista tulfina, 6 2) from 
Australia, presented hy Mr. F. J. Horniman; a Magpte (Fe 
caudata), British, presented by Mr. 11. EK. Blandford: an 
Orange-cheecked Amazon (Chrysetis autunmalis) from Central 
-\merica, presented by the Kev. W. J. Loftic ; a Martinique 
(Jonornis martinis), captured off the Island of Ascension, 
presented by Mr. Tl. W. Power ; a Smooth Snake (Coron Jz 
devs), a Common Viper (I tfera deris), British, presented by 
Mr. G, J. S. Warner: a Brown Capuchin Cefves fatied{u:) from 
Guiana, three Grant’s Francolines (Fran olsnu, grants) from 
Fast Africa, two Egyptian Trionys (77ronjv niloticus) from 
the Congo, deposited ; a Two-toed Sloth (Chelopus didactyliss) 
from Brasil, a Yellow-naped Amazon (Chrysotis anrtpalliats) 
from Central America, purchased. 


OUR ASTRONOMICAL COLUALN. 


Tue Orr ov pg? Boorrs (3 1938).—Dr. T. J. J. See gives 
inthe «fsér, Vuk, No. 3300, Bd. 135, the results of his re- 
searches on this star. This double was discovered by Sie William 
Ilersehel in 1781. and since the time of Struve it has been very 
abundantly observed. In all parts of the orbit the pair ts 
sufficiently wide to be seen with a o-nch telescope. The 
Investigation gives the following elements of w- Bo otis : other 
elements are given for comparison. 
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The apparent erbat is: 


Major axis = 2°°656 

Minor axis = 1-480 

Angle of major axis = 175 °5 
a +) periastron = 186° ‘7 


Distance of star from centre = 0 '03 


The computed and observed places seem to justify the new 
ements given above. The period thus will hardly be varied 
Vyas much as ten years, while the resulting alteration will be | 
snall in propertion. 


THE BRITISH ASSOCIATION, 


SECTION Kk. 
Borany. 
Gi ENEN. ADDRESS av WW. OT. Trsenton-Dver, M..A.. 
br.Rs.. CLG... CLE, Dtrecrok oF THE Rovar 


(VARL ENS, 

Titi establix-hment of anew Section of the British .\ssociation, 
devoted te Botany, cannot hut be regarded by the botanists of 
this country as an event of the greatest importance. For it is 
| ractically the first time that they have possessed an independent 
erganisation of their own. Jtis true that for some years past we 
have yenerally been strong enough to form a separate department 
cf the «ld Biological Section D, on the platform of which so 
inany of us in the past have acted in some capacity or other, and 
e witch indeed many of us may be said to have made our first 
npeearance. We shall not start then on our new career without 
the reuembrance of hha) affection for our parent, and the earnest 
hi ye that our work may be worthy of its great traditions, 

The tirst meeting of the Section, vr, as it was then called, 
Goemiltee. at Oxturd was held in 1932. And though there 
has (@e% from time to time some difference in the grouping of 
the sveral bioligical sciences, the two great branches of hiology 


hav only now for the first time formally severed the partner- 
Sap i> which they entered on that occasion. That this 

sera. if inevitable from force of circumstances, is in some 
respects © matter of regret, | do not deny.  Speciahsation is 
Weep hle from scientific progress; but it will defeat its own 


ein biology if the specialist dues not constantly keep in touch 
weh these fon lamental principles which are common to all 
erginic neture. We shall have to take care that we do not drift 
ito a ypesition of isolation. Section 1) undoubtedly afforded a 
ee venicnt opportunity for discussing many questions on which 
it Wes «f great a lvantage that workers in the two ditierent helds 
SOOM conipare their results and views. But [ hope that by 
pens ¢f occasional conferences we shall still, in some measure, 
Te alle * > preserve this advantage. 


KETROSPLOL, 


|} evefees 1 feend it a great temptation to review, however 
ingeetely, the history and fortunes of our subject while it 
Ioforge ty Section DP. But to have done so would have been 
peti ly to have written the history of botany in this country | 
‘tee first lund etthe century. Yet Tcannot pass over some 


fw trking events. 
I thnk that the earliest of these must undowbtedly be regarded 
#) thy Qhest epoch-making. T mean the formal publication by 
t Ligmean Society, in 1833, of the first deseription of + the 
T nf the cell.” by Robert Brown (* Mise. Bot, Works,” 
1512. Vt sees dithcult to realise that this may he within the 
' | oof @mme who are now liing amongst us. It is, 
boosecer, Of peeulion interest to nie that the first person who 
ly Sistinguished this all-iniportant body, and indicated it in 
terre, was Draéneis Hauer, thirty years carlicr, in rs02. This 
be mar, Whose shill in applying the resonrees of art to 
rtren ef plant anatemy has never, To suppose been 
owe Sreedent draughtsman for tity years to the 
' 1 wh Gorden et Kew.’ Amdoat was at Kew, and ina 
or » np Pane eran tfoliw , vt doubt grown there, that | 
thew or eee nme 
I La with wo litle adntiration that, on refreshing 
I ry rfrece te Robert Brown's paper, [Tread 
Oth viv to vhich he gives in a footnote of the 
l wee nme, f firalar te many of us who have been 
rr, aoa | Sambal Weir of 7a antia. Sir 
J I} tf lant. S®., SST SS, 65) has well remarked 
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_ years after. a curiqus account of its reception, 
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that ‘tthe supreme importance of this observation, . . . leading 
to undreamt-of conceptions of the fundamental phenomena of 
organic life, is acknowledged by all investigators.” Etis singular 
that so profound an observer as Robert Brown should have himself 
missed the significance of what he saw. The world had to wait 
for the discovery of protoplasm by Von Mohl ull 1846, and till 
1850 for its identification with the sarcode of zoologists hy Cohn, 
who is sull, Tam happy to say, living and at work, and to 
whom last year the Linnean Society did itself the honour of 
presenting its medal. 

The Edinburgh meeting of the .Asseciation, in 1834, was the 
occasion of the announcement of another memorable discovery of 
Robert Brown's. } will content myself with quoting Hofimeister’s 
(* Higher Cryptogamia.” 432) account of it,‘ Robert Brown 
was the discoverer of the polyembryony of the Conzfere, In a 
later trealise he pointed out the origin of the pro-embryo in large 
cells of the endosperm, to which he gave the name of corpscul 
The period of the forties, just half a century ago, looks in the 
retrospect as one of almost dazzling discovery. To say nothing 
of the formal appearance of protoplasm on the scene, the found- 
ations were being laid in all directions of our modern botanical 
morphology. Yet its contemporaries viewed at with a very 
philosophical calm. Thwaites, who regarded Carpenter as his 
master, described at the Oxford meeting in 1847 the conjugation 
of the Drafomane, and ** distinctly indicated,” as Carpenter 
(*¢ Memorial Sketch,” 140) says, ‘that conjugation is the 
primitive phase of sexual reproduction,” Berkeley informed me 
that the announcement fell perfectly flat. .\ year or two Jater 
Suminski came to London with his splendid discovery (1848) of 
the archegonia of the fern, the antheridia having been first seen 
ly Nageli in 1844. Carpenter (er. e7/., T4t) gave me, many 
i * At the Council 
of the Ray Society, at which.” he sad, ‘* Ladvocated the re- 
production of Suminski’s book on the > Ferns.” Twas assured that 
the close resemblance of the antherozoids to spermatozoa was 
quite sufficient proof that they could have nothing to do wath 
vegetable reproduction, ] do not think,” he added—and the 
complaint is pathetic—* that the men of the present generation, 
who have been brought up in the /igAf, quite apprehend (in this 
as in other matters) the utter darkness in which we were then 
groping, or fully recognise the deserts of those who helped them 
to what they now enjoy.” This was in 1875, and 7 suppose is 
not hkely to be less true now. 

The Oxford meeting in 1860 was the scene of the memorable 
debate on the origin of species, at which it is interesting br 
remember that Henslow presided. On that occasion Section D 
reached its meridian. The battle was Homeric. Towever little 
to the taste of its author, the launching of his great theory was, 
at any rate, dignified with a not inconsidcrable explosion. It 
may be that it is net given to the men of our day to ruffle the 
dull tevel of public placidity with disturbing and far-reaching 
ideas. But if it were, ] doubt whether we have, or need now, 
the fierce energy which inspired then either the attack or the 
defence. When we met again in Oxford last year the champion 
of the old conflict stood in the place of honour, acclaimed of all 
men, a beautiful and venerable figure. We did not know then 
that that was to be his farewell. 

The hatde was not in vain. Six years afterwards, at Notting: 
ham, Sir Joseph Tooker delivered his classical lecture on Insular 
Floras.  Ttimplicitly accepted the new doctrine, and applied it 
with admirable effect to a field which had Jong waited for an 
Wominating principle The lecture itself has since remained 
one of the cornerstones of that rational theory of the geo- 
graphical distribution of plants which may, | think, he claimed 
fairly as of purely English origin. 


TThNstow, 


Addressing you as T do at Epswich, there is one name written 
in the annals of our old Section which LT cannot pass over that 
of Henstow. Te was the Secretary of the Biological Section at 
its first meeting in 1532, and its President at Bristol in 1836, 1 
suppose there are few men of this century who have indirectly 
more influenced the current of human thought. For in great 
measure | think it will not be contested that we owe Darwin te 
him. .\s Romanes has told ny (/¢ Memorial Notices,” 13) 2 0 
letters watten to Prof, Henslew during his voyage round th 
svorld overflow with feelings of aftection, veneration, and obligs 
tien to his accomplished master and dearest friend feeling 
which throughout his life he retained with ne diminished 
intensity. As he used himself to say, before he knew Tra 
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Ilenslow the only objects he cared for were foxes and pastridges.” 
I do not wish to overstate the facts. The possession of ** the 
collector's instinct, strong in Darwin from his childhood, as is 
usually the case in great naturalists,” to use Hluxley’s (Proc. 
#.S., sliv. vi.) words, would have borne its usual fruit in after 
life, in some shape or other, even if Darwin had not fallen into 
IIenslow’s hands. But then the particular train of events 
which culminated in the great work of his life would never have 
been started. It appeared to me, then, that it would not be an 
altogether uninteresting investigation to ascertain something 
about Ilenslow himself. The result has been to provide me 
with several texts, which I think it may be not unprofitable to 
dwell upon on the present occasion, 

In the first place, what was the secret of his influence over 
Darwin? ‘‘ My dear old master in Natural History” (*¢ Life,” 
it. 317) he calls him; and to have stood in this relation to 
Darwin! is no small matter. .\gain, he speaks of his friendship 
with him as *‘a circumstance which influenced my whole career 
more than any other ” (i. 52). The singular beauty of Ilenslow’s 
character, to which Darwin himself bore noble testimony, would 
count for something, but it would not in itself be a sufficient 
explanation, Nor was it that intellectual fascination which 
often binds pupils to the master’s feet; for, as Darwin 
tells us, ‘£1 do not suppose that any one would say 
that he possessed much original genius” (i. 52). The 
real attraction seems to me to be found in Henslow’s pos- 
session, in an extraordinary degree, of what may be called the 
Natural [History spirit. This resolves itself into keen observa- 
tion and a lively interest in the facts observed. ‘* His strongest 
taste was to draw 
observations” (i. 52). The old Natural History method, of 
which it seems to me that ITenslow was so striking an embodi- 
ment, is now, and I think unhappily, almost a thing of the past. 
The modern university student of botany puts his elders to blush 
hy his minute knowledge of some small point in vegetable histo- 
logy. But he can tell you little of the contents of a country hedge- 
row; and if you put an unfamiliar plant in his hands he is 
pretty much at a loss how to set about recognising its affinities. 
Disdaining the field of nature spread at his feet in his own 
country, he either seeks salvation in a German laboratory or 
hurries off to the Tropics, convinced that he will at once im- 
mortalise himself. But cavzat non antmunt mutat; he puts 
into ** pickle” the same objects as his predecessors, never to be 
looked at again; or perhaps writes a paper on some obvious 
phenomena which he could have studied with less fatigue in the 
Valm tlouseat Kew. 

The secret of the right use of travel is the possession of the 
Natural ITistory instinct, and to those who contemplate it I can 
only recommend a careful study of Darwin's *t Naturalist’s 
Voyage.” Nothing that came in his way seems to have evaded 
him or to have seemed too inconsiderable for attention, No 
doubt some respectable travellers have lost themselves in a maze 
of observations that have led to nothing. But the example of 
Darwin, and I might add of Wallace, of Iluxley, and of Moseley, 
show that that result is the fault of the man and not of the 
method, The right moment comes when the fruitful oppor- 
tunity arrives to him who can seize it. The first strain of the 
prelude with which the “* Origin * commences are these words: 
“When on board II.M.S. Aeag/e as naturalist, 1 was much struck 
with certain facts in the distribution of the organic beings in- 
habiting South .\imerica.” But this sort of vein is not struck at 
hazard or by him who has not served a tolerably long apprentice- 
ship to the work. 

When ene reads and re-reads the *¢ Voyage,” it is simply 
amazing to see how much could be achieved with a previous 
training which we now should think ludicrously inadequate. 
Before Henslow’s time the state of the natural sciences at Cam- 
bridge was incredible. In fact, Leonard Jenyns (*' Memoir," 175), 
his biographer, speaks of the ‘‘utter disregard paid to Natural 
Lhistory in the University previous to his taking up his residence 
there.” The Professor of Botany had delivered no lectures for 
thirty years, and though Sir James Smith, the founder of the 
Linnean Society, had offered his services, they were declined on 
the ground of his being a Nonconformist (t4zd., 37). 

As to Ienslow’s own scientific work, 1 can but rely on the 
judgment of whose whe could appreciate it in relation to its 
time, .\ceording to Berkeley (/6272., 56), “he was certainly one 
of the first, if not the very first, ts see that two forms of fruit 


_ YAS f shall have fre quent oceasion to quote the ** Life and Letters“ I shall 
insert the references in the text. 
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might exist in the same fungus.” And this, as we now know, 
was a fundamental advance in this branch of morphology. 
Sir Joseph Hooker tells me that his papers were all distinctly in 
advance ofhis day. Before occupying the chair of botany, he 
held for some years that of mineralogy. Probably he owed this 
to his paper on the Isle of Anglesey, published when he was 
only twenty-six. I learn from the same authority, that this to 
some extent anticipated, but at any rate strongly influenced, 
Sedgwick’s subsequent work in the same region. 


Boranicar TEACHING. 


Hlenslow’s method of teaching deserves study. Darwin says 
of his lectures ** that he liked them much for their extreme 
clearness.” ‘* Dut,” he adds, 61] did not study botany” (1. 45). 
Vet we must not take this too seriously. Darwin (++ Voyage,” 
421), when at the Galapagos, *‘ indiscriminately collected every 
thing in flower on the different islands, and fortunately kept my 
collections separate.” Fortunately indeed ; for it was the results 
extracted from these collections, when worked up subsequently 
by Sir Joseph Ilooker, which determined the main work of his 
life. ** It was such cases as that of the Galapagos Archipelago 
which chiefly led me to study the origin of species ” (ili. 159). 

Henslow’s actual method of teaching went some way to antici- 
pate the practical methods of which we are all so proud. ‘* He 
was the first to introduce into the botanical examination for de- 
grees in London the system of practical examination ” (‘* Memvir,’ 
161). But there was a direct simplicity about his class arrange- 
ments characteristic of the man. ‘* A large number of specimens 

. were placed in baskets on a side-table in the lecture-room, 
with a number uf wooden plates and other requisites tur dixsect- 
ing them after a rough fashion, each student providing himself 
with what he wanted before taking his seat” (rd/d., 39). bdo 
not doubt that the results were, in their way, as efficiert 15 
we obtain now in more stately laboratories. 

The most interesting feature abont his teaching was not, how- 
ever, its academic aspect, but the use he made of botany asa 
general educational instrument. ‘* 1Te always held that a man 
of zo powers of ooservation was quite an exception © (zd7d.. 163). 
He thought (and I think he proved) that botany might be used 
“¢for strengthening the observant faculties and expanding the 
reasoning powers of children in all classes of society ~ 
(?6zd., 99). The ditficulty with which those who under- 
take now to teach our subject have to deal is that most people 
ask the question, What is the use of learning botany unless 
one means to be a botanist? It might indeed be replied that as 
the vast majority of people never learn anything effectively, they 
might as well try botany as anything else. But Henslow looked 
only to the mental discipline; and it was characteristic of the 
man and of his belief in his methods that when he was sum- 
moned to Court to lecture to the Royal family, his lectures 
‘were, in all respects, identical with those he was in the habit of 
giving to hi» hitthe Hitcham scholars” (‘* Memoir,” 149); and it 
must be added that they were not less successful. 

This success naturally attracted attention. Botanical teaching 
in schools was taken up by the Government. and continues to 
receive support to the present day. But the primitive spirit has, 
Lam afraid, evaporated. The measurement of results by means 
of examination has been fatal to its survival. The teacher has 
to keep steadily before his eyes the necessity of earning his grant. 
The educational problem retires into the background. ** The 
strengthening of the observant faculties,” and the rest of the 
Henslowian programme mnst give way to the imperious neces- 
sity of presenting to the examiner candidates equipped with at 
least the minimum of text-book formulas reproducible on paper. 
I do not speak in this matter without painful experience. The 
most astute examiner is defeated by the sull more astute crammer. 
The objective basis of the study on which its whole usetulness 1s 
built up is promptly thrown aside. If you supply the apple 
blossom for actual description. you are as likely as not to be 
furnished with a detailed account of a butterenp. The train- 
ing of observation has gone by the board, and the exercise of 
mere memory has taken its place. But a table of logarithms or 
a Hebrew grammar would serve this purpose equally well. Yet 
Ido not despair of Henslow’s work sull bearing fruit. The 
examination system will collapse from the sheer impossibility of 
carrying it on beyond a certain point, Freed from its tranmnels, 
the teacher will have greater scope for individuality, and the 
result. of his labours will be rewarded after some intelligent 
system of inspection, And here To may claim support from an 
Mr. Gladstone has recently written to a 


“ai x. that the negleet of natural historyy in 
efoes multuude of branches, was the grossest defect of our old 
ystem of trainn “Ig the young : and, further, that litde or 
nthirg has been ¢ b, way of remedy tor that defect in the 
Attempts male 6 alter or refirm that system.” Tam sure 
teat the importance and weight of this testimony, coming as it 
Coe Sham ove whese taining and sympathies have always been 
Ivers, cannet be denied. That there 1s already some revival 
“ Henslow’s methods, } judge from the fact that | have re- 
ceed appheations frou Board Schools, amounting to some 
© rereds, for surj lus specimens trom the Kew Museums. With- 
eta special machinery for the purpose | cannot do much, and 
Jerbaps itis well, But my staft have willingly done what was 
ssitle, and frean the leters | have received | gather that the 
tr fear has nit been whelly misspent. 
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Tis leads me to the last branch of Tenslow’s scientific work 
which bom alle totouch, that of the arrangement of museums, 
especialy these which being local have litde meaning unless 
their purpose is strictly educational, 1 think it is now genenly 
Iyeitted that, bath in the larger and narrower aspects of the 
qyvestion, h’s ideas. which were shared in some measure hy 
F tward Forbes, were not merely far in advance of his time, but 
Were essentially sonnd, And here T cannot help remarking that 
the zo logists have perhaps profited more by his teaching than the 
P@omets, 1 donot know how far Sir William Flower and Prof, 
Lankester would admit the influence of Henslow’s ideas. But, 
>) ferss may knowledge goes, | am not aware that, at any rate in 
Forope, there is anything to be seen in public museums com- 
" pole te the cdacytional wark aceomplished by the one at the 
Twilege of Sergeens and the Natural Listory Museum, and by 
ir e other at Ontord. 

L leve Often thiught it singular that in botany we have not 
Vepe j awe in thes matter with our brother naturalists. [1 do not 
oot that vopeniale morphology and a vas¢ number of important 
tees ar eveldion, as lustrated from the segetable kingdom, 
miget he presented to the eye ma fascinating way ina carefully 

ret ced inuscim. The most successful and, indeed, almost the 
ely o tempt which has been made in this direction is that at 
Come mdge, which, TE helieve, is due to Mr. Gardiner. But our 
te hiteal methods for preserving specimens still leave much to 
(oire. Sethething more satisfactory will, may be hoped, 
cde be devised, and the whole subject is one which is well 
werth the carctol consideration of our Section. Henslow at 
Peas etlected) i vast umpravement in the mode of displaying 
foestacalbobeets: and a collection prepared by his own hands, 
whet was exhibited at one of the Paris exhibitions, excited the 
wernt adoration of the French botanists, who always appreciate 
clear atastration of morphological facts. 
NATCRAL History. 
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To the ole seheol of eatural history of which Tlenslow in his 
§ Wasa liviigr spirit is at present, as scems to he the case, 
¢ movil) bstiyats held upon ous, this has certainly not been 
Cm teits want of vue as an cducatonal discipline, or te its 
ery am: coptributing new ideas to hanan knowledge. 
Derwin Origins £ Species 7 may certainly be regarded as its 
Hoy. lof this THusley (7700. AS., stiv. SVEL) sity with 


noo trasesultfelif any single book except the * Principia,’ 
rworkerl seepeiset ed rapida revolution in serenee, sr made so 
' no faypressm oon the general mind.” Vet Darwin's 
meber, thet weintrable ** Life” which ranks with the few 
greet Mtegrephies in carr Tinguage, remarks (i155): ‘* Tn 

ratte it wih srendinded: af the older naturalists rather 
The weeberte Selteol of writers, Tle was a naturalist m 

of the werd, that ds, a man who works at many 
bier, bot nieredy a speeratistan one.” Vhis is no 
rw 0 ws net cxactly hit att the distinction between 
bowels whith has pone out of feb and that which 

1 alder workers in bialogy were orenpicd 

me al ar, at ary rate, gee ®er features of 

ms reol@tien te surrounding camditions ; the 

’ oT id, are cogapedE on the study cd internal 
tr Work a the dahoratery. with its neces. 

toy Ohi cf research in the held. One 

athe eee of the compound mitraseope 

‘ t Ve tiray hes comparcd Kabert Brow y 
“ Doers ne te totoralet, whe hive ‘more 
zi ' her deterec upeoe s ieace i the 
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nineteenth century” (NATURE, ». So’. Now it is notew orthy 
that Robert Brown did all his work with a simple microscope, 
And Francis Darwin writes of his father: *“'Tt) strikes us 
nowadays as extraordinary that he should have had ne compound 
microscope when he went his Acag/ voyage ; but in this he fol- 
lowed the advice of Robert Brown, who was an authority on such 
matters” (i. 145), One often meets with persons, and some- 
times of no small eminence, whe speak as if there were some 
Necessary antagonism between the old and the new studies, 
Thus 1 have heard a distinguished systematist describe the micro- 
scope as a curse, and a no less distinguished morphologist: speak 
of a herbariain having its proper place on a bonfire. To me ] 
confess this anathematisation of the instuments of research 
proper to any bianch of our subject is not easily intelligible, Vet 
im the case of Darwin himself it is certain that if his earlier werk 
may be said to rest solely on the older methods, his Inter 
researches take their place with the work of the new school. At 
our last meeting Pfeffer vindivated one of his latest and most 
important observations. 

Vhe case of Robert Brown is even more striking. Ue is 
equally great whether we class him with the older or the modern 
school. Tn fact. so faras botany in this country is concerned, 
he may be regarded as the founder of the latter. [tis to him 
that we owe the establishment of the structure of the ovule and 
its development into the sced, ven more important were the 
discoveries to which } have already referred, which ultimately 
led to the establishment of the group of Gymnosperms.  ‘* No 
More important discovery,” says Sachs (°° History,” 142), 
“was cser made in the domain of comparative morphology and 
systematic botany. The first steps towards this result, «hich 
was clearly brought out by Hofmeister twenty-five years later, 
were secured by Robert Brown's researches. and he was 
incidentally led to (hese researches by some difficulties in the 
construction of the seed of an .\ustrahan genus.” Vet it may 
he remembered that he began his career as naturalist’ to 
Flinders's expedition for the exploration of .\ustralia. Ie 
returned to England with jooo “ for the most part new species 
vf plants.” And these have fermed the foundation af our 
knowledge of the tlora of that continent. Brown's chief work 
was done between 1820 and 1840, and, as Sachs (/oe, e77., 139, 
140) tells us, *S was letter appreciated during that time m 
Germany than in any other country. 


: Movers Scuoor., 

The real founder of the modern teaching in this country in 
both branches of biology E cannot doubt was Carpenter. The 
first edition of his admirable “ Principles of Comparative 
Physiolazy ” was published in 1838, the Jastin 1854. ATL who 
owe, as 1 do, a deep debt of gratitude to that book will agree 
with Tlusley ("* Memorial Sketch,” 67) in regarding it as ** by 
far the best general survey of the whole field of life and of the 
broad principles of biology which had been produced up to the 
time of its publication. Indeed,” he adds, ‘although the 
fourth edition is now in many respects out af date, 1 do not 
know its equal for breadth of view, sobriety of speculation, and 
acenracy of detail.” 

The charm of a wide and philosophic survey of the different 
forms under which life presents itself could net Tut attract the 
attention of teachers. Kotleston elaborated a course of instiue- 
tion in zoulogy at Oxford in which the structures desenhed in 
the lecture-room were subsequently worked out in the laboratory, 
Tn 1872 Eisley organised the memorable course in elementary 
hinlopy at South Kensington which has since, in its essential 
features, been adopted throughout the country. Tn the following 
year, during Vhuxtey’s absence abroad through  Hl-health, 1 
arranged, at his request. a course of instruction on the same 
lines for the Vegetable Kingdom. 

That the development of the new teaching was inevitable can 
hardly be doubted, and b for my part am not disposed to regret 
the share Pteok init But it was not obvious, and certainly v 
was not expected, that it would to so large an extent cut the 
siound from under the feet of the old Natural [fistory studies, 
The consequences ame rather serious, and think it is worth 
while peanting: them out. 

Ina vast empire like our own there is a geod deal of work te 
he done wndia good many posts to be filled, for which the @ 
Natond Tiistery taining was not merely a useful but even 
neeessary preparation, — utat the present time the universitl 
ahnest entirely fail to supply men suited to the work, Th 
neither ctre to cdlect, nor have they the skilled aplitude fot 
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observation. Then, though this country is possessed at home of 
incomparable stores of accumulated material, the class of com- 
petent amateurs who were mostly (rained at our universities, and 
who did such good service in working that material out, is fast 
disappearing. It may not he easy indeed in the future to fill 
important posts even in this country with men possessing the 
necessary qualifications. But there was still another source of 
naturalists, even more useful, which has practically dried up. It 
is an interesting fact that the large majority of men of the last 
generation who have won distinction in this field have begun 
their career with the study of medicine. That the kind of 
training that Natural Ilistory studies give is of advantage to 
students of medicine which, rightly regarded, is itself a Natural 
History study, can hardly be denied. But the exigencies of the 
medical curriculum have crowded them out; and this, 1 am 
afraid, must be accepted as irremediable. [ cannot refrain from 
reading you, on this point, an extract from a letter which I have 
received from a distinguished official lately entrusted with an 
important foreign mission. I should add that he had himself 
been trained in the old Way. 

“ have had my time, and must leave to younger men 
the delight of working these interesting fields. Such chances 
never will occur again, for roads are new being made and 
ways cut in the jungle and forest, and you have at hand all 
sorts of trees level on the ground ready for study, These bring 
down with them orchids, ferns, and climbers of many kinds, in- 
cluding rattan palms. dc. But, excellent as are the officers who 
devote their energy to thus opening up this country, tacre is not 
one man who knows a palm trom a dragon-tree, so the chance 
is lost. Strange to say, the medical men of the Government 
service know less and care less for Natural Iistory than the 
military men, who at least regret they have no training or study 
to enable them to take an intelligent interest in what they see 
around them, A doctor nowadays cares for no living thing 
larger or more complicated than a éacteréion or a bacillus.” 

tut there are other and even more serious grounds way the 
present dominance of one aspect of our subject is a matter for 
regret. In the concludins chapter of the ‘ Origin,’ Darwin 
wrote : ‘*! 1 look with confidence to the future—to young and 
rising naturalists.” But ] observe that most of the new writers 
on the Darwinian theory, and, oddly enough, especially when 
they have been trained at Cambridge, generally begin by more 
or less rejecting it as a theory of the origin of species, and 
then proceed unhesitatingly to reconstruct it. The attempt 
rarely seems to me successful, perhaps because the limits of the 
laboratory are unfavourable to the accumulation of the class of 
observations which are suitable for the purpose. The laboratory, 
in fact, has not contributed much to the Darwinian theory, 
except the ‘¢ Law of Recapitulation,’ and that, ] am told, is 
going out of fashion, 

The Darwinian theory, being, as 1] have attempted to show, 
the outcome of the Natural Ilistory method, rested at every 
point on a copious basis of fact and observation. This more 
modern speculation lacks. The result is a revival of tran- 
scendentalisn. Of this we have had a copious crop in this 
country, but it is quite put in the shade by that with which we 
have been supplied from America. Perhaps the most remarkable 
feature is the persistent vitality of Lamiurckism. As Darwin 
remarks: “ Lamarck’s one suggestion as to the cause of the 
gradual modification of species—affort excited by change of 
conditions—was, on the face of it, inapplicable to the whole 
vegetable world” (ii. 189) And if we fall back on 
the inherited direct effect of change of conditions, thouzh larwin 
admits that “physical conditions have a more direct effect on 
plants than on animals” (ii. 319), I have never been able to con- 
vince myselfthat that effect isinherited. I will give one illustration. 
The difference in habit of even the same species of plant when 
grown under mountain and lowland conditions is a matter of 
general observation. [t would be difficult to imagine a case of 
“acquired characters” more likely to be inherited. But this 
does not seem to be the case. The recent careful research of 
Gaston Bonnier only confirms the experience of cultivators. 
The modifications acquired by the plant when transported for a 
definite time from the plains to the ps, or eee verst, disappear 
atthe end of the same period when the plant is restored to its 
original conditions (tv. dS. oat, 77 sér. xx. 355): 

Darwin, in an eloquent pissage, which is too long for me to 
quote (** Origin,” 426), his shown how enormously the interes; 
of Natural ilistory is enhanced ‘when we regard every pro, 
duction of nature as one which has had a long history,” ang 
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“when we contemplate every complex structure... as the 
summing up of many contrivances.” But this can only be done, 
or at any rate begun, in the field, and not in the laboratory. 

more serious peril is the dying out.amongst us of two 
branches of botanical study in which we have hitherto occupied 
a position of no small distinction. Apart from the staffs of our 
official institutions, there seems to be no one who either takes 
any Interest in, or appreciates in the smallest degree, tne im- 
portance of systematic and descriptive botany. And ge ograph- 
ical distribution is almost in a worse plight, yet Darwin calls it, 
“that grand subject, that almost keystone of the laws of 
creation ” (i. 356). 

I am aware that it is far easier to point out an evil than to 
remedy it. The teaching of botany at the present day has 
reached a pitch of excellence and earnestness which it has never 
reached before, That it is somewhat one-sided cannot probably 
be remedied without a subdivision of the subject and an increase 
in the number of teachers. If it has a positive fault. it is that it 
is Sometimes inclined to be too dogmatic and deductive. Like 
Darwin, at any rate in a biological matter, ‘*‘ 1 never feel con- 
vinced hy deduction, even in the case of 1]. Spencer's writings ” 
(i 168). The intellectual in Jolence of the student inclines him 
only too gladly to explain phenomena by referring them to 
“fisms,” instead of mtking them tell their own story. 


ORGANISATION SECTION. 


1 am afraid J have detained you too Jong over these mitters, 
on which ] must admit I have spoken with some frankness. But 
T take it that on2 of the objects of our Section is to deliver our 
minds of any perilous stuff that is fermenting in it. Bat now, 
having taken leave of the past, let us turn to the future. 

We start at least with a clean slate. We cannot bind our 
successors, it is true, a’ other meetings. Bat 1 cannot doubt 
that it will be in our power to miterially shape our future, 
notwithstanding. When we were only a department I think we 
all felt the advantage of these annual meeting, of the profitable 
discussion, formal and informal, and of the privilese of meeting 
so many of our foreign brethren whos hive so generously 
supported us by their presence and sympathy. 

[am anvious, then, to suggest thit we shoull conduct our 
proceelings on as broad lines as possible, 1 do mot think we 
should be too ready to encouraze pipers which may well be 
communicated to societies, either local or central. 

The field is large; the Jabourers as they advance in life can 
hardly exp oct to keep pice with all that is going on in it. We 
must look to individual members of our number to help us by 
informing an] stimulating addresses on subjects they have maJe 
peculiarly their own, or on important researches on which they 
hive heen specially engaged. 


OF 


NOMENCLATURE. 

There ts one subject upon which, from my offictal p> ition 
elsewhere, | desire to tuke the opportunity of saying a few 
words. ft is that of Nomenclature. It is not on its technical 
side, 1 am afraid, of sufficient general interest to justify my 
devoting to it the space which its importance would otherwise 
deserve. But 1 hope to be able to enlist your support for the 
broad common-sense principles on which our practice should 
rest, 

As] suppose, every one knows we owe our present method of 
nomenclature in natural history to Linnwus. [le devised the 
binominal. or, as it is often absurdly called, the binomial 
system. Phat we must hive a technical system of nomenclature 
I suppose no one here will dispute. Tt is mot, however, always 
admided by popular writers who have not appreciated the 
difficulty of the matter. and who think all nimes should be in 
the vernacular. There is the obvious difficulty that the vast 
maarity of plints do not possess any names at all, and the 
attempts to minuficture them in a popular ship2 have met with 
but litde success. Then, from Jack of discriminating power on 
the part of those wha use them, vernacular nimes are often 
ambiguous ; thus Bullrush is applied equally ta 7ypA2 and vo 
Scapas, plants extrem-ly different, Vernacular names, az 
are only of local utility. while the Linnean system is intell 
throuszhout the world. 

-V technical name, then, for a plant or animal is a necessity. 
as without it we cannot fix the object of our investigations into 
its affinity. structure, or properties (** Linn, Phil.,” 210). 
‘Nomina si nescis perit et cognito rerum. 

In order t> get clear ideas on the matter let us look at the 
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Wegecal p mnciples ca which such namesare based. 1 1s fortunate 
rous that these are stated by Mill, who, besides being an 
ethorty on Jagic, was also an accomplished botanist. ~ He 

tells us (*' System of Logic.” i. 132): ** \ naturalist, for put poses 

connected with his particular science, sees reason to distmbute 
he animal or vegetable creation into certain groups rather than 
nto any others, and he requires a name to bind, as it were, each 
f his groups together.” Te further explains that such names, 
whether of species, genera. or orders, are what logicians call 

nnotative : they devote the members of each group, and connote 
the distinctive characters by which it is defined, A species, 
then, connotes the common characters of the individuals belong- 
ny tu it: a genus, those of the species; an order, those of the 
zener. 

Mut these are the logical principles, which are applicable to 
nanes generally, A name such as Aasineculus repens does not 
hitter in any particular from a name such as John Smith, except 
that ane denotes a species, the other an individual. 

This being the case, and technical names being a necessity, they 
sptinually pass into general use in connection with horticulture, 

mimerce, medicine, and the arts. Tt seems obvieus that, if 
serene is to keep in touch with human affairs, stability in 
acwenclature is a thing not merely to aim at, but to respect, 

Changes become necessary, but should never be insisted upon 

without grave and solid reason, In some cases they are inevitable 
nless the taxonomic side of botany is to remain at a standstill. 

From time to time the revision of a large group has to be under- 

raken from a uniform and comparative point of view. Lt then 
ften occurs that new genera are seen to have been too hastily 

wounded on insufficient grounds, and must therefore be merged 
mothers. This may involve the creation of a large number of 
New names, the old ones becoming henceforth a burden to 
erature as synonyms, Wt is usual in such cases to retain the 
specific portion of the original name, if possible. If it is, how- 
ever, already preoccupied in the genns to which the transference 
ismade, a new one must be devised. Many modern system- 
atists have. however, set up the doctrine that a specific epithet 
once given is indelible, and whatever the taxonomic wanderings 
of the organism to which it was once assigned, it must always 
acccippany it. This, huwever, would not have met with much 
sympathy from Linneus, who attached no impertanee to the 
speeiic epithet at all; ** Nomen specificum sine generico est 
juast pistllun: sine campana™ (** Phil. 219). Linnieus always 
had a solid reason fur everything he did or said, and it is worth 
while considering in this case what it was. 

tefore his time the practice of associating plants in genera 
had made some progress in the hands of Tourneford and others, 
Dut Specitic names were still cambrous and practically unusable. 
(cncra were offen distinguished by a single word ; and it was 
he great reform accomptished by Linnivus toadopt the binominal 
Jmneiple for species, Lut there is this difference. Generic 
names are unique, and must not be applied to more than one 
listinet group, Specific names might have been constituted on 
the same basis: the specific name in that case wauld then have 
never been used te designate more than ene plant, and would 
have been suticient to indicate it, We should have lost, it is 
‘roe, the uselul information which we get from our present 
ractice in learning the genus to which the species belongs + but 
theoretically a nomenclature could have been established on the 
fe name principle. Vhe thing, however, is impossible now 
even if it were desirable, specific epithet like radgarés may 
cling to hundreds of diterent: species belonging to as many 

itterent: venera, and taken alone is meaningless. A .innean 
wne, then, though it consists of two parts, must be treated as 
shale, ** Nomen omne plantarum constabit nomine generico 

e oypecihee " ( Thil 252). \ fragment can have ne vitality of 

own, Consequently, if superseded, it, may The repliced by 

rether whieh may be perfeedly independent? 
TH) ceomaantly fiqupens that the same species is named and de- 
reel hy more than one writer, or different views are taken of 
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cote ditterences by various writers; the species of one are 
efor “Pnnped™ by another. Tn such cases. where there 
chee af mahes, i iy customary to select: the earliest 
pot ohed. To apree, however. with the lite Sereno Watson 
Nvbope, ds. 54) that “there ty nothing whatever of an ethical 
AP At ¢ 1p tae vdetter published inthe Aadé, de 
' he dura ) tore mentof Linieees bas been te conr 
1 it yer te r ve with the specitic epithet Tt is im: 
% [ft reve wTtt tor al bw ce the ‘name ofa sper i 4 psists, 

if me he fy te tothe sae busatien, ner in the epeatie epithet, | 
toa frore fwtiteeet of tune, wad neat ngles when Laken oy Uself 

Mer 1352, OL. 52] 
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character inherent in a name, through any priority of publica- 
tion or position, which should render it morally obligatory upen any 
one to accept one name rather than another.” And in point of 
fact Linnieus and the early systematists attached little importance 
to priority, The rigid application of the principle involves the 
assumption that all persons whe describe or attempt to describe 
plants are equally competent to the task. But this is far from 
being the case that it is sometimes all but impossible even to 
guess what conld possibly have been meant,? 

Tn 1872 Sir Joseph Hooker (¢ Flora of British India,” i. vit.) 
Wrote: ‘* The number of species described ly authors who can- 
not determine their affinities increases annually, and Fregard the 
naturalist whe puts a described plant into its proper position in 
regard to its allies rendering a greater service to setence than 
its deseriber when he either puts it into a wrong place or throws 
it into any of these chaotic heaps, misealled genera, with which 
systematic works still abound,” “This has always seemed to me 
hot merely sound sense, buta scientific way of treating the matter, 
What we want in nomenclature is the masimum amount of 
stability and the minimum amount of change compatible with 
progress in perfecting our taxonomic system, Nomenclature is a 
means, not an end, There are perhaps 150,000 species of 
flowering plants in existence. What we want to do is to push on 
the task of getting them named and deserihed in an intelligible 
manner, and their attmities determined as correctly as possible. 
We shall then have material for dealing with the larger problems 
which the vegetation of our globe will present when treated as 2 
whole. ‘Po me the hotanists who waste their time ever priority 
are like boys who, when sent on an errand, spend their ume in 
playing hy the roadside, By such men even Linnicus is not to 
be allowed to decide his own names. To one of the most 
splendid ornaments of our gardens he gave the name of Wasvolia 
grandiflora: this is now to be known as Me uolia fated. The 
reformer himself is constrained (o admit, ‘The change is a most 
unfortunate one in every way” (** Garden and Forest,” 1. 015). 
It is difficult to see what is gained by making it, except to render 
systematic botany ridiculous. The genus apidieem, known to 
every fern cultivator, was founded by Swart Tt now contains 
some 400 specics, of which the vast majority were, ef course, 
unknewn to him at the times yet the names of all these are to 
be changed because Adamson founded a genus, Drvepferés, which 
seems to be the same thing as efsfrdin. What. it may be 
asked, is gained by the change? To science it is certainly 
nothing. On the other hand, we lumber our beaks with a mass: 
of synonyms, and perples every one who takes an interest in ferns, 
it appears that the name of the well-known Australian genus 
Aanksta really belongs to /fmedea : the species are theretore to 
he renamed, and ardsea is to he rechristened S¢rmuedera, after 
Sir Ferdinand von Mueller: a proposal which, 1 need hardly 
say, did not emanate from an Englishman. 

Pwill not multiply instances. But the worst of if is that those 
who have carefully studied the subject know that, from various 
causes which } cannot afford the tine te discuss, when once it is 
attempted to disturb accepted nomenclature it is almost ime 
possible to reach finality. Many genera only exist by virtue of 
their redefinition in modern times: in the form in whieh they 
were originally promulgated they have hardly any intelligible 
meaning at all. 

it can hardly be doubted that one canse of the want of attentions 
which systematic botany now receives is he repulsive labour of the 
hibliagaaphical work with which it has been averlaid. Whatan 
cnommons bulk nemenchiture has already attained may be judged 
from the ** Index Kewensis,” whieh was prepared at Kew, ane 
which we owe te the muniheence of Mir. Darwin, tn his own 
studies he constantly came on the track of names which he was 
unable to run down (o thei source, This the ‘ Index” enable: 
to be done. It is based, in fact, ona manuscript index whit 
we compiled for our own use at Kew. Bat it is a mistake t 
suppose that itis anything: mere than the name signifies, or that 
il expresses any pinion ats ta the validity of the names thenie 
selves. That those who use the book must judge of for thenpelves. 
We have indesed existing names, but we have not added to the 
burden by making any new ones for species already desertbed. 

What synonymy has new come to may he judged ly wm exe 
ample supplied me hy my friend Mr. C.K, Clarke. For a single 
species of Lrardresiydrs he tinds 135 published names under six 


7 Dorwin, who always seems tome, almost instinctively, to take the oight 
Siewao matters relating to natoral bistory, is C* bafe, val. i, pn yh4) desl 
against the pew 'opriciion of naturalists appending for perpetuiry the name 
ofthe sorsfilownioer tespectes, He ds equally agaiost the priatity onaze 
“Taoammot yet bring myseftu regent very wordé Anew names Gand., pr sg) 
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genera. If we go on inthis way we shall have to invent a new 
Linnivus, wipe out the past, and begin all over again. 

Although | have brought the matter before the Section it is 
not one in which this, or indeed any collective assembly of 
botanists, can do very much. While I hope [ shall carry your 
assent with the general principles I have laid down, it must be 
admitted that the technical details can only be appreciated by 
experienced specialists, Il that can be hoped is a general 
agreement amongst the stafis of the principal institutions in 
ditferent countries where systematic botany ix worked at; the 
free-lances must be left to do a» they like. 


PUBLICATIONS. 


| have dwelt at such length on certain aspects of my subject 
that perhaps, without great injustice, you may retort on me the 
complaint of one-sidedness ut when | survey the larger field 
of botany in this country, the prospect seems to me so vast that 
I should despair even if | had my whole address at_ my disposal 
of doing it justice. I think that its extent is measured hy the 
way in which the publications belonging to our subject are main- 
tained. First of all we have access to the Royal Society, a 
privilege of which [ hope we shall always continue to take 
advantage for communications which either treat of fundamental 
subjects, or at least are of general interest to biologists. Next 
to this we have our ancient Linnean Society, with a branch of 
its publications handsomely and efficiently devoted to systematic 
work. Then we have the duals of Botany, which nas now, I 
think, established its position, and which brings together the 
chief nwrphological and physivlogical work accomplished in the 
country. Lastly, we have the /owrnal of Botany, a less 
ambitious but useful periodical, which is mainly devoted to the 
labours of English botanists. 1] remember there was atime when 
I thought that this, at any rate, was an exhausted field. But it 
is not so; knowledge in ity most limited aspects ts inexhaustible 
if the Iibourer have the necessary insight. The discoveries of 
Mr. .Arthur Bennett amongst the potamogetons of the Eastern 
Counties is a striking and brilliant instance. 

Besides the publication of the sfzza/s we owe to the Oxford 
Press a splendid series of the best foreign text-books issued in 
our own language. If the thought has sometimes occurred to 
ones mind that we were borrowers too freely from our in- 
defativable neighbours, I, at least, remember that the late Prof. 
Fichler paid us the compliment of saying that he preferred to 
read one of these monumental books in the English transiation 
1aither than in the original. 1 believe it is no secret that botany 
owes the atd that Oxford has rendered it in these and other 
Inatters in great measure to my old friend the Master of 
Pembroke College, than whom 1 believe science has no more 
devoted supporter. 

PALTOBOTANY. 

T have wid much of recent botany ; 1 must not pass over that 
af past ages. Two notable workers in this field nave passed 
away since our last meeting. Saporta was with us at Manchester, 
and we shall not readily forget his personal charm. If some of 
his work has about it a too imaginative character, the patience 
and entire sincerity with which he traced the origin of the exist- 
ing forms of vegetation in Southern Europe to their ancestors in 
the not distant geological past will always deserve attentive study, 
But in the venerable, yet always useful, Williamson we lose a 
figure «hose memory we shalllong preserve. With rare instinct he 
accumulated a wealth of material illustrative of the vegetation of 
the Carboniferous epoch, which, 1 suppose, is unique in the 
world. And this was prepared for examination with incompar- 
able patience either by his own hands or under his own eyes. 
He ilusirated it with absolute fidelity. And if he diel not in 
desenbing it always use language with which we could agree, 
nothing could ruflle either his imperturbable good nature or the 
noble simplicity of his character. ‘Vruth to tell, we were often 
in friendly warfare with him. But | rejoice to think that before 
his peaceful end came he had patiently reconsidered and 
abandened all that we regarded as his heresies, but which were, 
in truth, only the old manner of looking at things. -And 1 think 
that if anything could have contributed to make his departure 
happy, it was the conviction that the completion of his work and 
his scientific reputation would remain perfectly secure in the 


hands of Dr. Scott. 
VEGETABLE PHYSIOLOGY, 


Turning again to the present, the ditiiculty is to limit the 
choice of topics on which 1 would willingly dwell. In an 
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address which 1] delivered at the Bath meeting in 1888, 1 
ventured to point out the important part which the action of 
enzymes would be found to play in plant metabolism. My 
expectations have been more than realised by the admirable 
work of Vrof. Green on the one hand, and of Mr. Morace 
Brown on the other. The wildest imagination could not have 
foreseen the developments which in the hands of animal 
physiologists would spring from the study of the fermentative 
changes produced by yeast and bacteria, These, it seems to me, 
bid fair to revolutionise our whole conceptions of disease. The 
reciprocal action of ferments, developed in so admirable a 
manner by Marshall Ward in the case of the ginger-beer plant, 
is destined, I am convinced, to an expansion scarcely less 
important, 

But, perhaps, the most noteworthy feature in recent work is 
the disposition to reopen in every direction fundamental 
questions. And here, I think, we may take a useful lesson from 
the practice of the older Sections, and adopt the plan of 
entrusting the investigation of special problems to small 
committees, or to individuals who are willing to undertake the 
labour of reporting upon special questions which they have 
made peculiarly their own. These reports would be printed ¢ 
extenso, and are capable of rendering invaluable service by 
making accessible acquired knowledge which could not be got at 
in any other way. 

We owe to Mr. Blackman a masterly demonstration of the 
fact, long believed. but never, perhaps, properly proved, that 
the surface of plants is ordinarily impermeable to gases, Mr. 
Dixon has brought forward some new views about water-move- 
ment in plants, which I confess I found less instructive than 
many of my brother botanis They are expressed in language 
of extreme technicality ; but, as far as I understand them. they 
amount to this. The water moving in the plant is contained in 
capillary channels ; as it evaporates at the surface of the leaves 
a tensile strain is set up, as long as the columns are not broken, 
to restore the original Jevel. 1 can understand that in this way 
the “transpiration current” may be maintained. But what 1 
want to know is how this explains the phenomena in the sugar 
maple, a single tree of which will yield, 1 believe, 20-30 gallons 
of fluid before a single leaf is expanded. 

We owe to Messrs. Darwin and Acton the supply of a 
“* Manual of Practical Vegetable Physiolugy,” the want of which 
has long been keenly felt. Like the father of one of the 
authors, ‘I love to exalt plants” (i. 98). I have long been 
satisfied that the facts of vegetable physiology are capable of 
being widely taught, and are not less significant and infinitely 
more convenient than most of those which can be easily 
demonstrated on the animal side. How little any accurate 
knowledge of the subject has extended was conspicuously 
demonstrated in a recent discussion at the Royal Society. when 
two of our foremost chemists roundly denied the existence ot 
a function of respiration in plants, because it was unknown to 
Liehig ! 


ASSIMILATION, 


The greatest and most fundamental problem of all is that of 
assimilation, The very existence of life upon the earth 
ultimately depends upon it. The veil is slowly, but 7 think 
surely, being lifted from its secrets. We now know that starch, 
if its first visible product, is not its first result. We are pretty 
well agreed that this is what I have called a‘ proto- 
carbohydrate.” low is the synthesis of this effected? Mr. 
Acton. whose untimely end we cannot but deeply deplore, made 
some remarkable researches, which were communicated to the 
Royal Society in 1889, on the extent to which plants conld take 
advantage of organic compounds made. so to speak, ready to 
their hand. Loew, ina remarkable paper, which will perhaps 
attract less attention than it deserves from) being published in 
Japan (Bull. College of Agric. Jip. Cute. Tokio, vol, 1.), has 
from the study of the nutrition of bacteria, arrived at some general 
conclusions in the same direction. Bokorny appzars recently 
to have similarly experimented on alge, Neither writer, how- 
ever, seems to have been acquainted with Acton’s work. The 
general conclusion which T draw from Loew is to strengthen the 
helief that form-aldehyde is actually one of the first steps of 
organic synthesis, as long ago suggested by Adolph Baeyer. 
Plants, then, will avail themselves of ready-made organic 
compounds which will yield them this body. Thata sugar can 
be constricted from it has long been known, and Bokorny has 
shown that this can be utilised by plants in the production of 
starch, 
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The precise mode of the formation of form-aldehyde in the 
process of assimilation is a matter of dispute. But it is quite 
clear that either the carbon dioxide or the water, which are the 
matenals from which it is formed, must snffer dissociation. And 
this requires a supply of energy to accomplish it. Waringten 
has drawn attention to the striking fact that in the case of the 
niniying bacterium, assimilation may go on without the interven: 
lien of chlorophyll, the energy being supplied by the oxidation 
of amninia. This brings us dewn to the fact. which has Jong 
been suspecte |]. that proteplasm is at the bottom of the whole 
business, and that chlorophyll only plays some subsidiary and 
indirect part, perhaps. as Adolph Baeyer long age suggested, of 
temperanly pxing carbon oaide ike hemoglobin, and so 
facilitating the disseciation. 

Chlierophyl) itselfis still the subject of the careful study by Dr. 
Schunck. onginally commenced by him some years ago at Rew. 
This will, T hope. give us eventually an accurate insight into the 
chemical cemstituticn of this important substance. 

The steps in plant metabolism which follow the synthesis of 
the preto-carleéhydrate are stil obscure. Brown and Morris 
have arrived at the unexpected conclusion that **cane-sugar is 
the frst sugar to be synthesised by the assimilatory processes.” 
T made seme remarks upen this at the time ( Jew. Chem. Soe., 
1$03. 6731. which ] may be permitted te repreduce here. 

~The point of view arrived at by botanists was briefly stated 
hy Sachs in the case of the sugarbeet. starch in the leaf, 
glucese in the peticle, cane-sugar in the reat. The facts in the 
sugar-cane seem te be strictly comparable (Aca Audleten, 1891, 
35-41) Cane sugar the botanist: looks on, therefore, as a 
reserve material. We may call * gluec se the sugar‘ currency * 
of the plant. cane-swyar its ' lanking reserve.” 

“The innediate result of the diastatic transformation of 
starch is net glucose, Lut maltose, But Mr, Plorace Brown has 
shewn in his remarkable cay erimerts en feeding barley cmliryos 
that, while they can readily convert maltose into cane-sugar, they 
altegether fail te do this with glucose. We may conclude, there- 
fore. that vhicese is, trem they oint cf view of vegetable nutriticn, 
a semewhat inert beds. On the ether hand, evidence 1s 
ayyarently wanting that maltese plays the part in vegetable 
metal olism that vaght Le expected of it. Its conversion into 
glucese nay be perhaps acccunted for by the ccnstant presence 
mm jlant tissues et vegetalle acids, Unt, so far, the change 
woulll seota te Se positively disadvantageous. Perhaps glucose, 
in the betamieal sense, will prove to have a not very exact 
chenedal comme tation, 

* That theo mnectie n between cane-sugar and starch is intimate 
is accom dusien to which Peth the chemical and the betanical 
evidenpe seems fe print, Andon Ietanical grounds this would 
seem tobe cq@ally true «fats connecticn with cellulese. 

“Tt must be contesscd that the ccnelusicn that teane-sugar’ 
is the first sugar to fe synthesised hy the assimilatory processes 
seems tarde ree nole with its probeble high chemical com- 
plexty. ond with the fact that, Dctanically. it scoms to stand at 
the and and met at the beginning of the series of metabolic 
change. 


PROpOPEASMIC CHEMISTRY. 


Tie synthes's ef preteids is the problum which ts sccamd omy 
in inperténee to ther ef whrbe hydrates,  Lecw's vacws af this 
deserve attentive study, .Meparagin.as bas Jong been suspected, 
plays ot ipertent qart. Tt has, he says, twa setrees in the 
plant. Tt may either be foamed directly dram plucese, 
erent er matates an sulpates, cr an may be a transitory 
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more than one chemistry. I am glad to see that a somewhat 
similar idea has been suggested by other fields of inquiry. Prof. 
Meldola (NaTURE, In. 250) thinks that the investigation 
of photochentical processes ** may lead to the recognition of a 
new order ot chemical attraction, or of the old) chemical attrac- 
tion ina different degree.” 1} am delighted to see that the ideas 
which were floating, T confess, ina very nebulous form in my 
brain are being clothed with greater precision by Loew. 

In the paper which | have already quoted, he says of proteids 
(foe, ett,, 13): They are exceedingdy dahil: compounds that can 
be easily converted into relatively stable ones. great lability 
is the indispensable and necessary foundation for the production 
of the various actions of the living protoplasm, for the mode of 
motions that move the life-machinery. There is a seurie of motion 
in the labile position of atoms in molecules, a souree that has 
hitherto not been taken into consideration cither by chemists or 
by physicists.” 

Isut T must say no more. The proldems to which F might 
Invite attention on an occasion like thixare endless. | have not 
even attempted to do justice to the work that has been accom- 
plished amongst ourselves, full of interest and novelty as it is. 
Wut 1] will venture to say this, that if capacity and earnestness 
afiord an augury of success, the prospects of the future of our 
Section possess every element of promise. 


PHYSICS AT THE BRITIS# ASSOCIATION, 


“ue proceedings of this Section were commenced by the 

dehvery of the presidential address hy Prof. W. M. Tticks. 
In seconding the vote of thanks to the President, Prof. Fitz 
gerald referred to the possible change of mass with tempera- 
ture, suggested in the address, and pointed out that such a 
phencmenen would show itself by a deviation of planetary 
motions frum strict conformity to Weplers laws. owing to their 
shange af mass en cooling. 

Sir Douglas talten eshibited plans of the German Kcichs- 
anstalt, and of the new buildings m course of construction, and 
gave amoie detailed account of the management of this insuitnGon 
than is contained in his presidential address to the Association. 
His object in reading the paper was to revive a movement set 
on fact at a previous meeting by Prof, Oliver Lodge. The 
Committee appointed at that time to consider the question of a 
National Physical Laboratory for the United Kingdom made but 
little progress, possibly because they did not propose to develop 
any existing institadion., ble suggested that the scope of the 
Kew Observatory should be extended so as to inelude res 
and that it be made the starting-point for the on 
lahoratory, 

A discussion followed. in which several members took part. 
Prof. Kicker lamented the want of concentration and organisas 
tion in research work, and thought a national laboratery night 
remedy this. Ve regretted that the day was passing away when 
aman could undertake both teaching and research. because, in 
his apinion, teachers should not give up rescareh, Prof, Ohver 
Lodge drew attention to the cnornmeus advantages possessed by 
a national institution, for carrying on researches uatending ovel 
aloug period, Ina university laboratory such research would 
possibly be discontinned with a change of professor. The 
universities wold stil do pioneer wark, discoverng new fields 
of research and obtaming preliminary results. Uroft. Fitzgeral 
onthe other hand, did net think it advisable to hand over reseant 
tou national laboratory, whereas he strongly advocated 
etensinn of the standidising work performed at Kew. 1 
beheved that the highest kind of iustuuction was tlining: in 4 
scarch work, and it was the function af the universities to gi 
this instruction, Instead of that, the professors wie called npon 
to cram ald knowledge mo immature and stupid students. Th 
Section has appeainted a Committee to teconsider the questiaa 
of a national laboratory | 

Prof Tlcnrici reac paper on the teaching of geometrical 
drawing mi schools, which was, he snd, as aiuide very bad, T 
pomted oot that bachid’s constructions are generally followee 
the use af the set square being discarded and only straight-cege 
and compasses used. Te urged the desiralntig, of diseard 
Pihd an the teaching of geometrical drawing, advocating th 
wee of the set-square from the very commicncement, Th 
rWanqdes cught tobe se arranged that a student can verify Ii 
constr tons for himself: he therefore suggested the appolt 
ment of a Committee to report on the whole question and issi 
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a syllabus of examples. 
Section. 

The range of subjects included in the work of the Section was 
perhaps nowhere better exemplified than in the passage to the 
next paper, a report on cosmic dust, by Dr. J. Murray. .\n 
examination of the red clay from the bottom of the Pacific 
Ocean, in places 1000 miles from any coast, enables three classes 
of magnetic particles to be distinguished ; these are—crystalline 
fragments of magnetic or ttanic iron, dark shiny spherules con- 
taining metallic iron, and the brownish spherules known as 
chondres, The various layers of manganese nodules found 
surrounding nuclei of tertiary teeth or bones contain these black 
and brown spherules, and there is every indication that the 
brown ones are of extra-lerrestrial origin. In this case they 
ought to occur at all, or at any rate many, points on the earth's 
surface ; Br. Murray has, however, looked for them in vain both 
in the dust of Greenland glaciers and on the summit of Ben Nevis. 
Je is of opinion that the accumulation of meteoric dust takes 
place with exceeding slowness, say about 20 Ibs. of dust per 
square mile per century, and that the bed of the Pacific Ocean 
has not received one foot of deposit since the tertiary period. 
Consequently any attempt to gather these particles will probably 
be fruitless, unless continued over a long period. Ife wished for 
suggestions as to the best method of procedure in the future. It 
was pointed out that a good opportunity for the collection of 
meteorites will be afforded by the meteor shower o. November 
1899. 

Vhe Committee on underground temperature have been for- 
tunate this year in obtaining records from a hore-hole in New 
South Wales, the first observations made ta the southern hemi- 
sphere. The bore-hole is situated near Port Jackson, close to 
Sydney Harbour ; it is 2929 feet deep, and contains water. The 
gradient ohserved was a small one, heing a rise of 1° F. in 
descending So fect vertically. The observers suspected that the 
temperature of the rock was influenced by the proximity of the 
water in the harbour, but an examination of the temperature 
distribution in the harbour did not confirm this. Lord Kelvin 
suggested the .Vfrican mines as a new field for observations. 

Prof. 5. P. Thompson reported the recommendations of the 
Committee on the sive of pages of scientific periodicals. Ft is 
considered advisable to retain quarto and octavo sizes, and 
certain limits for text and margin are given for cach of these 
sizes. “Vhere appeared to be a strong feeling against any change 
in the sizes of the Koyal Suciety’s publications. During the 
year the Committee will endeavour to induce other scientific 
societies to adopt the standard sizes recommended. 

Prof. Rucker communicated the results of a comparison of 
magnetic standard instrumceats. made by himself and Mr. W. 
Watson. In his presidential address to the Section last year he 
shawed that it was useless to proceed further with a magnetic 
survey uotila direct contparison of standards used in the various 
observatorics had been made, because it was well known that 
instruments differed greatly. J)uring the year he has visited 
the various magnetic observatories. carrying a portable declino- 
meter of the Kew pattera, and with Mr. Watson's assistance has 
Mreetly compared the simultaneous readings of his dectinometer 
and that of the observatory. [errors are found in the latter, 
which are in every case traceable to magnetic material in or on 
the weoden box containing the suspended magnet. If this box 
be replaced by an ebonite one. the error disappears. 11 is. how- 
ever, easier to allow for the error than to yet rid of iti its 
amount is perfectly definite. 

On Friday the Section sat jointly with Section B, Lord 
Rayleigh read a paper on the refractivity and viscosity of 
these gases. Ile described how, by means of an electric arc, 
kept up for several weeks ina mixture of oxygen and atmo- 
spheric nitrogen, he finally obtained more than a litre of argon 
at atmospheric pressure. “his proved to have the same density 
a> the specimen obtained by the magnesium method, The re- 
fractive index was measured by the interference method of 
Fizeau, the two beams being separated by slits in front of the 
lens nearest the eyepiece. The latter was constructed of cylin- 
dyical lenses. To avoid the use of cross-wires, the tubes con- 
taining the gases under comparison were arranged so as not to 
occupy the whole field of view, some light passing parallel to, 
and outside them ; two sets of fringes were thus obtained, which 
conkd be brought to coincidence by varying the pressure of either 
gas. .Vdjustments were made for several pressures, one of the 
tubes alw ays containing air. The values of the refractivity (u - 1) 
Were, for argon o'o61, and for helium o't46, that of air being 
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taken as unity. The viscosity of cach gas was measured by its 
rate of flow through a capillary tube, the results being (air=1) 
argon 1°21, helium o'96. Lord Kayleigh mentioned that a 
sample of nitrogen collected from a Path spring, where it bubbles 
out along with the water, gave the 1); line of helium. Dr. 
Gladstone showed that the results of these experin'ents assign 
to argon the atomic weight 20, its specific refractive energy 
being intermediate between those of fluorine and sodium, but 
not between those of potassium and calcium. 

Prof. Schuster then opened a discussion on the evidence to be 
gathered as to the simple or compound character of a gas from 
the constitution of its spectrum. Kecent spectroscopic work in 
connection with argon and cleveite gas has directed attention 
to the double spectra exhibited by these substances. and 
conjectures have been made that the two spectra indicate the 
gases to be mixtures. Prof. Schuster expressed strongly the 
view that gases with double spectra are not necessarily 
mixures or compounds. Ile queted in support of this the 
cases of sodium and mercury vapours, and oxygen. in all 
of which the absorption spectrum differs from that of the 
luminous vapour. The difficulty is not explained by assuming 
dissociation to occur, because some substances have three or 
more spectra. Tle thought mere examination of spectra would 
not suffice to determing whether an unknown substance is an 
element, mixture of elements, or compound. 

The despondent view of Prof. Schuster was not shared by 
Prof. Runge, of ITanaver, who at this point contributed an ac- 
count of the researches of himself and Prof. Paschen on the 
spectrum of cleveite gas, showing that it is a mixutre. (.\n 
account of this work by the authors themselves will be found on 
p- 520.) 

lr. G. J. Stoney contributed te the discussion by a paper on 
the interpretation of spectra. 

On Saturday the Section was subdivided into two department>. 
mathematics and meteorology. 

in the department of mathematics, Lord Kelvin read a paper 
on the translational and vibrational energies of vibrators after 
impacts on fixed walls, in which he sought to find an exception 
to the Maxwell-Boltzmann theorem relating to the average trans- 
lational energy of the molecules of a gas. He calculated the 
time-average of the translational energy of a free particle after 
coming into contact with a vibrating particle, and found it 
always in excess of that which would be given by the Maxwell- 
Boltzmann law, though approximating more nearly to that 
average when the number of encounters was considerable ; and 
that it seemed ultimately to give a total average out of accord- 
ance with the law. In the discussion which followed, Mr. (i. U1. 
3ryan pointed out that the Maxwell-Boltzmann law referred to 
the statistical average energy of a great number af particles. not 
to the time-average energy of a single particle. 

I'rof. Hicks, in his paper on a spherical vortex, stated that he 
had proved the possibility of building up a compound spherical 
vortex consisting of successive shelly in which the rotation is 
oppositely directed, the vorticity and size of cach shell satisfying 
a definite relation. Ina paper on bicyclic voriex aggregates, he 
stated that it was possible. with given current and vartea-sheets. 
to have a steady sfzra/ motion round an axis, compo vnided of 
motion in planes through the axis and motion in circles round 
the axis, the cyclic constants of the two component motions 
heing independent of each other. 

Mr. G. T. Watker showed an ingenious top in the shape of 
a flattened ellipsoid in which rotaion could became converted 
into oscillations, and te verse, by means of an adj stal fe piece 
which could be arranged unsymmetrically. 

Dr. Burton made some suggestions as to matter and pravilation 
in the cellular vertex ether deseribed in Prof. Hick» > 7 residential 
address. 

Mr. 1% Uf. Cowell read an important paper on recent develop - 
ments of the tunar theory, chiefly by Dr. G. W. Hill, extended 
in the current number of the dmertean Journa by an admirable 
paper by Prof. i. W. Brown, The order of work in yttacking 
problems in the lunar theory is quite altered and much simplified 
in the new method. Ina short discussion which followed, Mr. 
Cowell stated that Prof. Brown was engaged in bringing out a 
treatise on the lunar theory. 

Prof, J. 1. Everett read a paper on absolute anc relative 
motion; and Mr. W. 11, Everett made a communic? tien on the 
calculation of the magnetic field due to a current in a sc denoid. 

In pure mathematics, Major MacMahon gave en titerest- 
ing method of graphically representing partiuons «f oun! crs. 


554 
( . nek Cunningham read a paper on Mersennes numbers, 
which are numbers of the form 2'- 1, where gis a prime. and 
wheh were frst discussed by Mersenne about the year 1664. 
C \enel Cunningham also described a book of tables which he 
propesed to calculate, giving the solution of the congruence 
2° = K (mod, f) for all moduli (4) which are primes, or powers 
of primes, up to tooo. There are to be two tables for each 
me lulus, one giving the values of K fora series of values of a; 
and the other giving the smallest values of x for a series of 
salues of RK. Te described some of the uses of such a table, and 
stated that the plan on which 1 would be drawn up would be 
J recisely hke a somewhat similar table by Jacobi, described in 
Vr. Cayley’s report on mathematical tables in the British 
Assocation Report of 1576. 

Vref. Alfred Lodge drew the attention of the Section toa 
multiplication table up to 1000 x 1000, drawn up by Mr. M. 
B. Co rworth, of Holdgate, York, which was exhibited ; it is 
similir to Crelle’s table of the same extent, though in some 
fespectS More convenient, 

Prof. M. J. M. VAM described two species of tetrahedron, the 
vlan of any member of which can he determined without 
using the proposition that tetrahedrons on cqual bases, and 
having cqual altitudes, are equal. 

In the department of meteorology, Mr. Eric 5. Bruce put 
ferwar] anew theory of lightning flashes, based on the prin- 
ciple 1 the pin-hole camera. The light from a concealed flash 
might. he supposed. pass through a small aperture in the con- 
cealing cloud and fall on another clond, forming an inverted 
image Uf the fash. If there were several apertures we should 
have as many images, They would be faint, possibly too faint 
to Meet a photowraphic plate. Moreover, if the receiving cloud 
were (f irregular shape, an originally straight flash would 
appear distorted inte a zig-zag line on the cloud. Mr. Symons 
thought a brighter patch of light onght to occur at the angles of 
the page thus distorted, and he scarcely thought the conditions 
ime gies] by Mr. Bruce corresponded with those of nature. 

Voie repert of the Committee on earth tremors was presented 
by Mr. Symons, who, in referring to the deltcacy of the instru- 
Meents used in their observations, said that an angle equal to 
that s2faended by a chord t inch Jong at the centre of a circle 
tooo miles in radius could be detected. Since ast report two 
‘ular pendulums have been purchased, of the kind described in 
Navii kk, vol. lL pp. 246 249 (1894): cach possesses ity own 
phets srap hic recording apparatus. One of these has been 


recently erected in the cellar of Mr. Davison’s house in Birming- | 


ham: the other should have heen placed in a house three- 
querters of a mile to the cast, but this was found impracticable. 
At will be placed somewhere in the neighbourhood, and compari- 
sons: f the records of the instruments will be made during the 
year, iter which the second one will be available for another 
staien. An appendix to the report by Mr. Davison gives the 
Jal hon yp hy ard classification of horizontal pendulums, 

Vea. John Milne gave an account of the long report of the 
Commertre on seismulagiad phenomena in Japan. This com- 
men “s by a reference to the great loss cansed by the recent fire 
at Hef. Milne’s house and observatory. after which follows a 
deserip tien of the records of the Gray- Milne seismograph., At 
tashe }ta the report is a catalogue of $331 camthquake shocks 
reeord Fain Japan between 1$$5 and 1892, giving fall particulars 


f the entre and area of disturbance. TCenables the approsi- 
1 ieee rAftof each to be found, and permits the divisien of 
Jap So into Hfteen distinct seismic districts, The next section of 


ty ryort deals with the rate of propagation of earthquake dis- 
s from fapan ta Knrepe. The small tremors which 


1 rin the ten seconds or so before an earthquake shock are 


4 hrelte Le@repe, but they are spread over half an hour; it 
rm, therefore, that the preluaminary tremors either travel 
teen) qe kly, or reach Durope by a shorter route than the mann 
The latter is Known to travel along the surface at about 
” ‘ree per cecond, Do the tremors travel at S000 to 
rie th owereceond, or do they pass through the carth, 
f ve? Tf the Latter, we mary hope fer some further 
. ‘ mil the intener at the lobe. Vrof, Milne 
t i. ree) pendulavys in nearly a seore of places, and 
‘« reat tert coin Vhew behaviour, They all estibit a 
comme Jlveowent, .. Oltoan the same direction, and similar 
}eee per) reevonent. Lesamined fron hour to hour, how. 
en, moofthem chow the existence of a diurnal wave. After 
lo very Laleri earch, graphically described to the 
“ Hy Trtet. STi), he 
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eccoded in tracing this diurnal | blowing down it, and Lenard’s observations on the negat 
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effect to the local removal of load from the alluvium by greater 
evaporation from exposed areas, At night the movement is 
slight, and is probably accounted for by the condensation, at the 
cold surface, of aqueous vapour after rising through the warm 
earth. Some observations have been made on the disturbance 
of the pendulums by earth tremors. Their cause has not been 
ascertained, but they always oceur with greatest intensity be- 
tween § and 9a.m, They are most marked with a steep baro- 
meter gradient and consequent wind, local or distant. 

As Prof. Milne has now returned from Japan, and the earth- 
quake catalogue is completed, the Committees on earth tremors 
and seismological phenomena have united under the latter name. 
The new Committee is a large one, and with Prof. Milne and 
Mr. Davison as joint secretarics, it ought to de good work. 

A new theory of thunderstorms was advanced by Prof. Michie 
Smith in his paperon Indian thunderstorms. 1lis observations, 
made at Madras, showed that sheet-lightning occurs there every 
evening during several months of the year, always in the south- 
west and near the horizon. Lightning phenomena in the morn- 
ing wccur, on the other hand, in the north-east. The phenomena 
consist of actual discharges between two clouds, or two portions 
of the same cloud, and are not reflections of distant lightning ; 
they take place in the upper portions of low-lying cumulus 
clouds. Prof. Smith attributes them to the clouds formed in 
the regions of still air at the meeting of the land and sea 
breezes, and has observed in these regions the simultaneous 
rise of two close parallel clouds from the edge of the cumulus; 
such clouds are scarcely distinguishable except with oblique 
umination, and it is within, or between, them that the dis- 
charges occur. The time of their formation depends on the 
hour at which the sea breeze sets in, being reughly three hours 
later. The land breeze being dry and dusty is negatively 
charged, while the sea breeze is known to carry a strong positive 
charge: equalisation of the electrical states of the clouds 
formed out of these will, therefore, give rise to lightning. Prof. 
smith referred to the iridescence or nacreous appearance of the 
cdges of the clouds when rapidly sinking, and considered this 
effect to be due to the dust left behind by them. 

This paper gave rise to an interesting discussion, chiefly with 
reference to the origin of dust in clouds, and the source of their 
electricity, Mr. fohn Aitken pointed out that thunderstorms 
are most probably the effect, not the cause, of purifying the ai, 
Tle gave instances of thunderstorms on several successive days, 
all of which left the air dusty and impure; eventually the aul 
cleared, and no more thunder occurred. Prof. Schuster alluded 
to the fact that twenty-five theories of thunderstorms had heen 
put forward in a dozen years, and ina single year tive appeared. 
He attributed the positive charge of the sea breeze to the elce- 
trification of the air by the spray from the breaking waves ¢ 
J.enard has shown that the spray of pure water gives a negative 
charge to the air, while that of salt’ water communicates a 
positive charge. He believed the dust of clouds to be acquired 
locally, except that at high altitudes, which we know to be 
carried long distances, A) proof of this is to he found in the 
Himalayas where certain valleys are dusty and others fairly free 
from dust, although all reccive the wind from the Indian plains, 
His observations of nacreous clouds in England had led him to 
connect them rather with the ice particles of cirrus clouds than 
with dust. To this latter point Vrof, Michie Smith replied that 
the niereous appearance fits the edge of the cummhis so closely 
that he believes the wo to he connected. 

The Committee on the appheation of photography to 
melvoralogy are proceeding with the photography of clouds near 
the sun by means of two cameras ata fined distance apart, and 
exposed simultaneously by an electrical arrangement. In thi 
way they hope to obtain absolute measurements of cloud ald 
tudes. For purposes of measurement the sun's image appears It 
all the photographs. A photograph of the rainbow, hy Mr 
Andrews of Coventry, is the first of ity kind received by the 
Committee, Tt shows the secondary bow, and the greater 
brightness of the region within the bow, 

During a recent visit to the Engadine, Prof. Schuster J 
made observations on the atmospheric electricity near the groun 
at different: heights above sea-level. The readings were 
taken with Lord Kelvin'’s portable electrometer, which worked 
very satisfactorily and seems well adapted for such purpases. 11 
all cases positive charges were found, increasing with height but 
in an apparently erratic fashion, ‘The normal positive charge 
the foot of a glacier was found to be strengthened by a wi 
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electricity of waterfalls were all confirmed. The daily curve 
of atmospheric potential in the valley of Pontresina shows a 
maximum at 1 a.m., dipping a little and rising again to an 
afternoon maximum at 5 p.m., then rapidly descending as the 
evening breeze sets in. Discussion on the paper related chiefly 
to the behaviour and temperature errors of portable electro- 
meters, the latter being somewhat large and quite unexplained. 
Prof. Ayrton suggested a crucial experiment to determine whether 
atmospheric electricity is due to an actual distribution in the air, 
or to induetion from the earth's surface. 

Vhe report of the Ben Nevis Observatory for 1894 was pre- 
sented. The mean hourly velocity of the wind at the top of the 
mountain, and the mean rainband, are included in the report 
for the first time. Dr. Buchan and Mr. Omond have made 
progress in collating the simultaneous records made at lort 
William and the summit: the differences between them are to 
be examined especially with respect to their bearing on coming 
storms. liven at this stage the results indicate that the present 
theory of cyclones requires great modification, 


Neel Cer: 


Vhe first part of Monday's sitting was devoted to a discussion , 


on the nature of combination tones. Vref. Riicker gave an ad- 
mirable account of the history of the subject, pointing out that 
Uelmboltz originated both the thecry that they are objective, 
and that which supposes them subjective. Ile reviewed the 
theories of Prior and others, according to which summation 
and differenee tones are explained as beat tones of various 
kinds: and he ealled attention to Tfelnholtz’s proof that an 
asymmetrical elastic body, such as the disc of a microphone or 
the drumskin of the ear, would resound to the difference tone 
between two notes. l'rof. S. ?. Thompson regretted that in his 
historical survey Vrof. Rucker did not refer to his own work. 
We read communications from Konig and [lermann, defining 
their views. Nonig distinguishes between beat tones, which can 
he resonated, and difference tones, to which the resonator does 
not respond; the latter are subjective. Hermann objects to 
Welmholtz’s theory that it is inadequate to account for the loud- 
ness of the combinational tones. Prof. Thompson mentioned 
experiments to show that difference tones may be obtained hy 
sending one sound to each ear, and in other cases where the 
drumskin dogs not reecive the sounds. le deseribed also the 
effeet of periodically intermitting a single tone, or of suddenly 
and periodically changing its phase, in both of which cases a 
tone is heard the piteh of which is the frequency of phase-change 
or intermittence. 

Vrof. Myerett sought for the cause of combination tones in the 
air itself, which would be disturbed unsymmetrically by two 
sounds of finite amplitude. He thought, however, that in the 
combined ctiect of two tones, the vibration corresponding to the 
fundamental Fourier term eommon to each would be louder than 
the difference tone, a view in which Lord Welvin concurred, 
Dr. Burton pointed out that Prof. Mverett’s explanation of com- 
bination tones would apply also to phase tones and intermittence 
tones. Dr. G. J. Stoney thought resonance by the mouth-cavity 
was an important factor in hearing, and in the selection of 
separate sounds from among a number, There was a general 
agreement that summation tones have never been heard, and 
probably do not exist. 

Mr. EK. UP. Griffiths opened a diseussion on the desirability 
of a new Practica! Ileat Standard. Te showed that the use 
of water asthe standard substance in heat measurements had 
led to great confusion, on account of the various assumptions 
as to its variation of heat-capacity with temperature. The 
curves of heat-eapacity of water and temperature, used by 
different experimenters, were exhibited ; aceording to which the 
author's results furnished a value about the mean of those of 
recent observers. Mr. Griffiths suggestsas a heat unit, absolute, 
independent of any one person's results, and convenient in 
magnitude, the heat energy of 42 million ergs. Tointerpret it 
asia water standard he proposes to take it as the thermal capacity 
ofa gramme of water at 10° C., as measured by the hydrogen 
thermometer : and he gives a formula to find the heat-capacity 
at other temperatures than 10°C. Lord INelvin said that Prof. 
Rankine had previously suggested the dynamical specifie heat 
of water as a standard. Mr. W. N. Shaw thought it advisable 
to make a distinction between the numbers for the absolute 
thermal capacity and the specifie heat of a substanee. Tle 
believed this would be done most simply by taking the thermal 
unit as the heat energy of a million ergs; the specific heat of 
Water at 10 C. would then be unity, and its thermal capacity 
42 units. The choice of athermal unit has been referred to the 
Flectrieal Standards Committee. 
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Dr. C. 11, Lees gave an acevunt of the method and results of 
experiments on the thermal conductivity of mixtures of liquids. 
The method used was that of Christiansen, in which the heat is 
conducted through the liquid enclosed between two copper dises, 
and confined by an ebonite ring if necessary. The results show 
that the conduetivity of mixtures of two liquids is less than the 
value calculated by the ordinary law of mixture, at any rate for 
water, ethyl aleohol, methyl alcohol and glycerine. Vr. Lees 
undertook the experiments to verify certain relations suggested 
by Prof. 11. i. Weber between moleenlar weight, density, 
specific heat and thermal conductivity. 

A paper by Prof. Ramsay and Miss Dorothy Marshall was 
read by the latter, the subject being a method of comparing 
heats of evaporation of liquids at their boiling-points. -\fter 
remarking that the data of heats of evaporation are very scanty 
and diserepant, Miss Marshall described a method by which 
two liquids, kept at their boiling points by jackets of their vapour 
surrounding them, are hoiled by means of equal bare platinum 
wires heated by an clectric current. A comparison of the 
amounts of the liquids evaporated in a given time gives the ratio 
of heats ofevaporation. For absolute values a speeial determina- 
tion was made on benzene by Mr. Griffiths and Miss Marshall, 
Meohol was carefully compared with benzene, and all other 
liquids were then compared with alcohol, Water was very 
erratiy in its behaviour, probably hecause of its greater electric 
conduetivity. 

Mr. G. U. Vule exhibited a harmonic analyser. 

At the meeting on Tuesday, Lord Kelvin described the results 
of experiments for the electrification and diselectrification of air 
and other gases, made by Messrs. Maclean and Galt, and him- 
self. In the earlier experiments the air inside a metal can was 
electrified by points, the can being put to earth: on insulating 
the can and blowing out the air, the charge acquired by the can 
was equal and opposite to that of the air. Electrification of air 
and other gases in gas-holders over water, by points and flames, 
was also tried, greater electric densities being thus obtained than 
by the previous method. The maximum effects were 1°5 < 1074 
electrostatic units per c.e. for air, and 2'2 x 107‘ forCO,. The 
gases were diselectritied by “© filtering” them through metal 
tubes containing conducting wire gauze and cotton wool. Very 
little electrifying effect was found when uncharged air passed 
through a platinum tube 100 em, long and 1 mm. diameter, 
until the tube was made red-hot, in which case the air acquired 
a strong positive charge. Prof. Oliver Lodge suggested the ase 
of a filter consisting of a metal tube, highly polished inside and 
illuminated by an electric heam shining into its interior. Lord 
Kelvin said that in all Ilertz’s or Elster and Geitel’s experiments 
on diseleetrification by light, the charge of the air round the 
illuminated body should be examined. ; 

Prof. Rucker made a commummication on vertical (earth-air) 
eleetrie currents. «At the meeting of the Association last year, 
Dr. Adolph Schmidt accounted for a portion of the earth's 
magnetism by assuming electric currrents to pass vertically 
between earth and air, Such currents would be shown by 
the non-vanishing of the line-integral of magnetie force when 
taken round a closed circuit on the earth's surface. The matter 
was tested in this way by Messrs. Kay and Whalley, using four 
independent circuits, three in Great Britain and one in lreland, 
and obtaining the data of magnetic force from the surveys of 
1886 and 1S89t. The results do not decide the general question, 
but they show that in the United Ningdom the upward current 
has certainly net more than one-tenth of the value required in 
Dr. Schmidt's theory. Lord Kelvin caleulated that the current 
assumed by Dr. Schmidt (o'r ampere per square kilometre of 
surface) amounts to a removal of the fine-weather charge of the 
air near the earth 36 times per second, Dr. Rijchevorsel said he 
understood that maynetic observations were about to be made in 
Switzerland, which would furnish data for similar calculations 
there. 

Mrs. Ayrton made a communication on the connection 
hetween potential difference, current and length of are. in the 
cleetrie arc. The results of carefully-performed experiments. 
verified also by recalculation from the data of other observers, 
show that the following relations hold :—(1) For constant length 
of arc the power (number of watts used in the are) is a lmear 
funetion of the current ; (2) fer constant currents the power is 
a linear function of the length of are: (3) for constant length 
of arc the eurve of potential diflurence and current is a 
rectangular hyperbola. All these Jaws are ineluded in the 
President's statement that the surface with potential ditierence, 
current and arc length as coordinates, is a hyperbolic paraboloid. 


ae; 
rare : 


Tio Aye 8 reca a paper by Mr. Mather and himself, in which 
roumen’s Were alvanced against the existence of a back electro- 
‘ive ~ recain tee electric arc. The authors descnbe a method 

f measeri eg" e true resistance of the arc, namely the ratio of a 
nell increase #1 potential ditterence to the corresponding in- 
crdlisc ip 5 etrent: this, of cofrse. isa negative quantity. The 
sane a PWS Coser ed a magnetic field tester, an application of 
the or dinéry exploring coil and Lallistic galvanometer method, 
with a svar.) sprivg to effect rapid rotation of the exploring coil, 


}a ne tined DY Arsonval galvanometer with shuttle-wound 
ewl cay? ar aune through several turns without losing the 
yep ort] vy if anzular disy lacement and restoring force. 

The vehee tye f hght in va-nim tubes conveying an electric dis- 


Warge t eV@ he svbject of a payer by Messrs. Fdser and Star- 


(Wz. \ J vibes were placed in the path of the two beams 
a Fivea. ee crference apparatus, anil the position of the hands 
serves. Noo» réciable shit ot the bands was obtained cither 

Ya s-tung 2: indwetion-coil discharge, or by the discharge of 

eon gelle are miugh the tubes when placed in series with a 

; Powe string, The discharge in the latter case lasted 

ofa steond, and the authors show that a dis- 


toe bands of so long duration would have been 


(, Daily read a paper on hysteresis of iron in an 
alernatiag Wagnetic held. in which he showed that the hysteresis 
tooren i@ereeses with the ficld up to a maximum Value, in 
decree gy ee wet) Lawane’s theory, The experiments were made 
whe (rs method, using a small laminated armature con- 
sting of? fists of charceal iron: the most intense maynetic 


fell Vas 22,000 C.G.5, units, and the hysteresis was 
geasire e rise ot temperature of the armature. 
Oy Woepese ts. Dr. Gladstone and Mr. W. Dibbert made a 
el ee no the change of molecular retraction in salts 
cae. ossciye fe water. Vhe molecular refraction of a sub- 
or me owhken the stbstance changes us state. anda 


fire, seg af crate tthes place on diluting ts soliton: the 


olor Swe nef same evidence of a close connection 
aS ners and the variations ot electric conductivity 
* eerste elitsscletions. Sucha connection would have 

0 inept wring da the theory of selunon. 
Te meer the Vlectrical Standards Committee was read. 
The © woe @ope durilig the year to institute a coniparison 
Wire Hetesh and German standards of resistance, and 
ce aatr Ws for this purpose. which have already been 
estat ° 0 We hsanstalt. The Committee. recognising the 
“al for ore ch al umits of magnetic tield and magnetue potential, 


repeenteer fer en etive adoption (1 aunt equal to ro" C.t 


nes. * Wed a rede, (2) the CGS, unit of magnetic 
“CUM. * i Lh aga. They also recommend that the 
HOT NATE TY ee -usel in deseribiny the properties of a piece 
L ver 4 hy resist oafia copper Mire, and the terniina- 


ey for the specitc properties of the material, ¢..7 


ree ete per would nfean the resistance of a aaute 
eetre vo Pret Oliver Lodge explained, and advocated 
f . oe Propescd units. Prof. S. 2. Thompson, while 
ro ee Ghamrdittee ato the desirability of having 


2 feld welinagnet potential, theusht the choice 


1 ha Ho be left with the practical men who nse 
li i (th proposed wy Aer was too darge, and ad- 
YT ton of thi: € Ss. thne? using the kilo. and 

Fiples ; further, he ahd not see any necessity 
Sotho gaypere tar in order te repleece it by the 
1. DT espeen petted Ctta more fornidable objection, 
0 oe \ieerimun Tosttute of 1 lectrieal Engineces have 
ye te dterent any, and have suggested 
for (Waals, Severd] meanhers continued the 
eel Prof. Perry expressed tis opinion that the 
‘ ahr tebe s ted by a gencral congress. 
i Wy vonts for traci the forof the wave at 
© Prone Surrent: circu were exhibited) and de- 
Meson. Derr. Bornic and Fodvers, the other 


Mr. Mather. 


‘—_ eehroaved ibe apparéias aetagned for the 

rabhire Cherinonmeters at Rew €thserv 

\ Cu whar sand Gratiths platinum 

' gl cr porveWin tube, and eur be 
' j Heermeaicter te he c@hbrated, in 

p wosalpher Vapeder, ace rding te the 

' r Pore ee ine sired by a Wheat 


fiial preenclowedl una copper Ten, 
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five sides of which are immersed in a water-bath of constant 
temperature, while the top is surmounted by a case similar to that 
of a chemical balance. The coils of the bridge are of platinum. 
silver, wound double, and are not embedded in parathin, the 
object being to allow them to assume the temperature of the box 
and surrounding water as quickly as possible. 

-\ vote of thanks to the Chairman and Secretaries terminated 
the proceedings. 


CHERGES THON MEN SL LTLS aL pee 
ASSOCIA FION. 


\W IVHT the exception of Prof. Runge’s announcement of the 

undonhtedly compound nature of helium, few of the 
communications laid before Section Boat Ipswich are likely to 
awaken great interest outside chemical circles. The discussions, 
however, which are now a recognised feature of these meetings, 
were especially successful, and it is not too much to hope that 
the joint meeting with the newly-formed Botanical Section may 
be the means. if only indirectly. of bringing about results of 
great Importance to the agricultural community, 

Following the President’s valuable address, Sir Tenry Roscoe 
and Dr, A. Harden communicated to the Section an interesting 
discovery in historical chemistry. It has been generally assumed 
that Dalton arrived at the idea of atoms with definite weights 
from a consideration of the proportions in which certain 
elements combined. From the examination of a number af 
manuscript volumes of Dalton’s own laboratory notes, which 
they have recently discovered in the library of the Manchester 
Literary and Philosophical Society, Sir Henry Roscoe and 
Dr, Harden conclude that Dalton worked out his theory solely 
from physical considerations as to the constitution of ga 
His mind being saturated with Newton's ideas concerning 
atoms, it was from these that his own atomic theory was 
developed. 

later on. quoting not only bis own results but those of 
other chemists, he seems to have been led to the law of multiple 
proportions as the only conceivable mede of combination 
between atoms. Extracts were given from his notes showing 
that certain numbers, usually quoted as having led him to his 
atomic theory, ¢..5 the analyses of marsh gas ee olefiant gas 
were only inserted in his tables some time after the publication 
of his ideas. 

Prof. Armstrong said it was satisfactory to Iearn that Dalton 
had really arrived at his conclusions from truly philosophical 
considerations, without reference to the very crnde numbers, 
usnally quoted as sutticient: basis for the laws that he worked 
out, 

The report of the Committee on the teaching of science in 
elementary schools was read by Dr, J. Hl. Gladstone. uring: 
past years there has been an increase in the minber of subjects 
taught, and in the number of pupils receiving instruction, The 
alteration in the system of inspection will have an especially 
useful effect in the teaching of science. The question of the 
training of teachers is discussed in the report. A ceurse for 
Inistresses On domestic science, dealing as far as possible with 
the nature of the processes and matenals employed in the 
household, has been found successful. Vhe great obstacles to 
good science teaching at the present time in clementary schools 
are: (1) Large classes 3 (2) multitude of subjects 3 (Ge 
sufficiency of the training course for tethers in science subjects 
(4h eflects of the old science and art system, which ts clearly far 
too formal, and pays tar too hede attention to ordmary require 
ments. 

The courses on clementary physics and chemistry, and th 
scluce af common things are faund to be more attractive than 
pure chemistry. 

Other subjects dedt with in the report are school visits te 
mffsetinis : the aght method of giving object lessons ; and the 
teaching of the metric system. bimally it is supyrested as 
question worth consideration, whether the recognised school 
should wot be mised trom Chirteen to forrteen. 

In the discussion which tollowed the reading of the report, the 
rolition of Connty Councils Go elementary schools was debate 
and at was contended that these are helped indireetly by 
Crunetls Tay INS facihues for the training of teachers. 

Wein. We oe reed a paperon the action of nitric oxi 
on Certun salts, by TA. Auden and G. J bewler, in: whiel 
MWe action of nitiic oxide on difterent salts at various tempera 
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tures is described. Oxy-salts have heen chiefly examined, the 
most interesting results being obtained with the chlorates and 
iodates of potassium and silver. With potassium chlorate action 
takes place at the ordinary temperature, chlorine being evolved, 
hut no potassium chlorate being formed. With silver chlorate, 
chlorine is also evolved, but some chloride is obtained. Votassium 
jodate yields iodine but no potassium iodide at a low tempera- 
ture, while silver iodate is completely converted into iodide, no 
iodine being Kberated, or silver nitrate formed. It is suggested 
that these results tead to show a ditierence in constitution between 
the silver and potassium salts. 

Prof. Clowes gave an account of further experiments on the 
respirability of air, in which a candle flame has burnt till 
it is extinguished. Iie finds that an atmosphere, which con- 
tains oxygen 16°4 per cent., nitrogen $0°5 per cent., carbon 
dioxide 3° per cent., will extinguish a candle flame, but is still, 
according to the experiments of Ilaldane, not only respirable. 
but would be breathed by a healthy person for some time without 
injury. An atmosphere which extinguishes a coal-gas flame, 
however, appears to approach closely to the limits of respir- 
ability, as far as the proportion of oxygen which it contains is 
concerned. The candle and lamp flames should be discarded as 
tests of the respirability of air in favour of the coal-gas flame. 

\ paper was read by Mr. 1. J. PL Berridge, on the action of 
hight upon the soluble metallic iodides in presence of cellulose, 
in which it was shown that the amount of iodine liberated from 
potassium iodide by the combined action of light, air and 
meisture, is greatly increased hy the presence of cellulose, this 
substanee probably combining with the potassium hydrate 
liberated in the reaction. By investigating the conditions of 
formation of the chocolate stain obtained when note-paper con- 
taining starch. and soaked in potassium iodide solution, is exposed 
to light, evidence is obtained of the formation of a triiodide of 
potassium. The iodides of sodium, calcium, strontium, barium, 
Iron, and zinc, all behave like the potassium salt; cadmium seems 
alone unable te form a higher iodide. 

Dr, C. .\. Kohn read the second report of the Committee on 
quantitative analysis by means of electrolysis. The bibliography 
of the subject has been completed. The experimental work 
has been carefully organised. and the results on the determina- 
tion of hisimuth and of tin are nearly complete. 

Sir Vf. FE. Roscoe presented the report of the Committee 
appointed to prepare a new series of wave-length tables of the 
spectra of the elements. 

Some interesting communications were made to a joint sitting 
of Sections Vand B; and the account of these, which we give 
M1 our report of the work ofethe former Section, is supplemented 
hy the following notes on Dr. Gladstone's and Prof. Scbuster’s 
communications, 

Dr. Gladstone's paper was on specific refraction ard the 


pertodig Taw, with special reference ty argon and other 
elements, In former years he had shown thar the specific 
refractive energies of the elements in general were, to a | ertain 
extent, a periodic function of their atomic weights. With 


regard to argon, (he specific refractive energy of argon gas as 
teckaned by Lord Raylvigh’s data is o7159. .St the suggestion 
of Decley, the bearing of this result on the atomic weight of 
argon was considered. If the atomic weight be 19‘o4. the 
molecular refraction will be 3°15. Vhis figure is almost identical 
with that belonging to oxygen and nitrogen gas, and differs 
considerably from that of calcium, which has a molecular 
refraction af 10°0 and a specific refractive energy of 07245. 
These facts tend (o suggest an atomic weight of 20 for argon, 
and ta place it in the vicinity of the alkali metals. 

The discussion, which was opened by Prof. Schuster, on the 
evidence to be gathered as to the simple or compound nature of 
a gas from the constitution of its spectrum, dealt with matters 
of rather more physical than chemical bearing. Of special 
Interest to chemists, however, was the evidence cited by Prof. 
Schuster for considering that the variations noticed in the spectra 
of sedium, nitrogen, and mereury under different conditions 
were div to differences in atomic aggregation. 

_ Monday"s sitting, was devoted to a discussion, held in conjunc- 
tion with Section K (Botany), on the relation of agriculture to 
science. Tt was introduced by Prof. R, Waringtan in a paper 
entitled, * Ifow shall agriculture best obtain the help of science 2?” 
This was devoted to a consideration of the best means for 
diffusing a knowledge of the scientific principles of agriculture. 
Certain things could be usefully done bya Board of Agriculture, 
and others by County Councils. The formation of a really 
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complete agricultural and horticultural library. freely voen to the 
public, and the maintenance of an English agricultural journal, 


are matters which might fal] to the Board of Agricultaie, The 
advantages to be derived from a Government laboratory 


and experimental station were dwelt upon. Local stations and 
secondary agricultural schools should be maintained by the 
County Couneils, who alsa should inspect the tzchnical 
instruction in their locality, he foundation of habits of 
observation and logical reasoning must be laid in the elementary 
school if higher instruction is afterwards to be giver. Higher 
qualifications should be required for agricultural lerturers than is 
at present the case. 

Mr. T. Hendrick contributed a second paper. Tle sp ske ot 
the apathy and even hostility to science shown by the practical 
agriculturist, and considered the reasons fur this attitude. 

In other countries national systems of agricultural education 
and research have been founded by the State. [Cis hopeless to 
look to Jocal ctfort and support. because the practical man 
expects immediate results, and results out of all proportion to 
the time and money expended in obtaining them. ‘The time has 
come when the State must take part in the work and devote 
(o it much larger sums than at present. 

Mr. Thiselton-Dyer said that the matter had been carefully 
considered by the last Government. Tt was ditheult. however, 
to persuade the Treasury that agriculture was entided to receive 
special aid of a kind not given to any of our other great 
industries, such as iron and textiles. Personally he Woked to 
individual effort and munificence to supply what was needed, 

Prof. Marshall Ward pointed out that it was of extreme im- 
portance that the resultsof any investigations should be made 
known at once and accurately to the practical man. and 
this was wark which might very well be undertaken by Govern- 
ment, but he deprecated any direction or control fre yi a Govern- 
ment department in any matters of original research, 

Prof, J. R. Green pointed out the necessity for investigations 
on vegetable physiology, as bearing on the growth of crops. 

Sir Douglas Galton agreed with Mr. Dyer that agriculturists 
must look ta themselves for help, rather than to the Govern- 
ment, The obtaining of really good teachers wa- the great 
ditiiculty. 

Lord Walsingham spoke of the ditheulty in pro lucing crops 
which would realise a profit, Wheat-growing was unprofitable 
in England, and his own attempts to grow tobacs> were 
frustrated by the heavy duty. 

Sir J. Evans and Sir II. Roscoe spoke of the work of the 
County Councils, and Prof, Perceval gave an acco? of the 
courses at Wye College. 

Mr. J. Long considered that schools and colleges fr boys and 
youths and demonstration plots for adult farmers were the best 
means of bringing home the Denefits artsing from the application 
of science to agriculture, 

Mr. J. R. Dunstan, ina paper on the subject under discussion. 
contended that courses of lectures were necessary as pioneer work. 
Unless farmers have a yeneral knowledge of the principles of 
science, they cannot really understand the results of expurt- 
ments. 

Prof. Liveing advised the cu-operation of County Councils in 
maintaining a central experimental station, Ife desertbed the 
system of agricultural teaching adopted at Cambridge. 

Mr. Avery gaye some account of the agricultural side attached 
te the Ashburton School in Deven, and spoke of th: difficulty 
of obtaining pupils. 

Mr. T. 8. Dymond emphasised the necessity of a knowledge 
of scientific principles, if farmers were to properly understand 
expertmental results. 

Mr. C. FE. Bothamley considered agricultural sides to secondary 
schools much better than schools restricted to farmers’ sons. The 
value af demonstration plots. as distinguished from experimental 
plots, was very great. 

Prof. Warington, in reply, remarked that the whole agricultural 


' position was such that if anything was to be done. it must be 


done at once, they could not afford to wait. 

Mr. T. 2B. Wood gave an account of work at the experi- 
mental plots in Sutlolk and Norfolk. The experiments in 
Suffolk are conducted at two stations with soils typical of large 
areas in the neighbourhood, viz. at Higham, where the sot] is 
thin and light with a chalk sub-soil, and at Lavenham, where it 
is a much deeper loam, The experiments at buth stations consist 
in the growth of various crops in rotation with various manures. 
Each year a report of these experiments is printed and circulated, 
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1 ning the summer, lectures and lemonstravions are given on 
shes. In Norfolk there are no definite fixed stations, but 


e ose of land has been granted by farmers for experiments on 
te etect of manures on crops grown in the ordinary course of 
arming. Feeding experiments have also been conducted. 

A paper from Prof, 11. W. Vogel was read. in his absence, by 
the secretary, dealing with the history of the development of 

rh chromatic photography. Vhotographs were shown illustrat- 
Ing tie advantages of the use of cosin-silver as a sensitiser, the 
j lates being more sensitive to the yellow rays than plates pre- 
jeec 1 with ordinary eosin. 

Mr. C. V1. Wethamley read a paper. illustrated by lantern 
slives and specimens, on the sensitising action of dyes on 
gelatino-bromide plates. The manner in which the dye acts 
was discussed. experimental evidence heing given against 
-Mmey’s view that an oxidation product. formed by the action of 
aught on the dve, is the active agent in assisting the reduction of 
the silver bromide by the developer. The probabilities appear 
‘aere in favour of Vler’s view that the dye or sensitiser absorbs 
the energy of the light waves, and passes that energy on ta the 
silver “romide with which it is associated. the silver bromide 
belo thereby decunrposed, and the so-called latent image being 
formed. 

In reply to questions by Lord Kayleigh, Dr. Kohn, and Dr. 
Varden, Mr. Bothamley said that, so far as he was aware, 
pheto-chemical action is always preceded by the absorption of 
lisht-waves, and in the case of colourless substances it is the 
ultra-violet rays that are absorbed and do the chemical work. 
Although the quantitative composition of the latent image is not 
knewn, we have, as a matter of fact, considerable knowledge 
as teats properties. There ts no difficulty in determining the 
alSualing action and the sensitising cflect on two contiguous 
sinps of the same plate, and therefure under strictly comparable 
comirions, No relation can be traced between the Nuorescence 
if a dye and its scnsitising action. 

The report of the Committee for investigating the action of 
tz tapon dyed calours was read by the President. With some 
few caceptions, all the available red, orange, and yellow colours, 
as .y plied to wool and silk, have now been exposed. (Vables 
are eppended giving the general result of the exposure.) .\s 

fore, is found that many natural dye-stuffs are by no means 
so tas as is generally supposed, and are exceeded in this respect 

y arificial colouring matters. 

Two papers on organic chemistry were contributed by Dr. J. 
1.> Iborough. In the first paper, the author describes the pre- 
j *retion of a monochloro-stilbene from deoxy-benzoin, dificring 
fom that described by Linin, as it is a solid, crystallising from 
aeehoal in large colourless plates. Mn cily compound, corre- 
spW ling to that of Linn, has been prepared, and is being 
‘irther investigated, ther stilbene derivatives are described. 

In a note on the constitution of camphoric acid, the author 

{ress attention to the fact that, as regards its etheritication, 

1 horic acid shows a marked resentblance to some of the poly- 
Cervensylic acids investigated by Victor Meyer and Sudborongh, 

edo hemi-melhte acid. Vhe formul) of Armstrong and of 
Vredt are regarded ay best agreeing with the behaviour of 

nwheric acict in this respect. 

Mr. Hf. J. We Fenton gave an account of the preparation and 

r pertics of anew organic acid obtained by oxidising tartaric 

niler certain cond) tions in presente of a ferrous salt. Ut 
obtained by the oxidation of moist ferrous tartrate in the 

f, wedoat is found that this reaction is much accelerated by 

The acid has been isolated, ancl proves to be a dibasic 

aving the forntila C,1T,0),, + 21,0, Tt pives a heautiful 

» colour with ferric salty in presence of alkali. The 

titation of the acid ts under investigation, Jleated with 

rit is revolved into carbon dioxide and plycollic aldehyde, 

p ‘iter wabstance polymerising to fourm a sweet-tasting solid 
ving thy formula G@1t).0),,. 

De Cofamattee for nvestigatirg rs omeric ni phthalene deriva- 


© on@ert teat the fourteen wemenc tri-chlor derivatives have 
frre 

T Werte nmann real two papers on physical chemistry. 
1 hr, rhnertal esiden ce was qated, showing the 
pet \ ( Tete constant, Dalton’s daw, Ac, for very 
ion © V8 She Sehond yptper, on the velouty of 
t fers eet cq ahha takes phice, an attempt was 
mf ee Co tioms at equilibrium from) experments 
‘by ethem® ont rote ot a hehesttion of phosphorus and 

1 oo hoe 
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Messrs. C. F. Cross and C. Smith contributed a paper on the 
chemical history of the barley plant. The work had been carried 
ont during the two years 1894 and 1895 on the experimental 
plots at Woburn. and the general conclusions drawn were that 
the conditions of soil nutrition had very little influence upon the 
composition of the plant; that the straw grown in wet seasons 
had a high feeding value and conversely a low paper-making value; 
and that the compounds known as furfuroids were continuously 
assimilated to permanent tissue in a normal season, but ina 
very dry season the permanent tissue is drawn upon by the 
growing plant for nutrient material which is ordinarily drawn 
from the cell contents. 


THE RETIREMENT Of PROBES SOR S: 


“THe report of the Committee appointed by the Treasury to 

consider the question of the desirability of a fixed age for 
the compulsory retirement of professors serving under the Crown 
has been recently published as a Parhamentary paper. Vhe Com- 
mittee consisted of Lord Mayfair, Lord Welby, and Sir M. W, 
Ridley, Mil. Mr. C. 1. Davies was secretary. The report, 
which is addressed to the Lords Commissioners of her Majesty's 
Treasury, is in the following terms :— 

We have taken the evidence of presidents and professors of 
the Queen's Colleges in relation to their retirement upon super- 
annuation at fined ages, as determined by the Order in Council 
of August 15, rSa0. We are of opinion that the Commission of, 
1S$$, upon the reportof which, to some extent, that Order in 
Council was based, did not intend that the limitations of age 
applied to Civil servants generally should be deemed applicable 
to presidents and professors of colleges, who are appointed and 
serve under different conditions from those which prevail in the 
Civil Service. 

Vhese presidents and professors are appointed ata maturee 
age, and have, by the nature of their employment at seats of 
learning, less tendency than Civil servants to become inefficient at 
the age of sixty-five. Indeed, up to that age itis often found that 
their efficiency increases, by expecience in teaching, as thet age 
progresses, though undoubtedly a time does arrive when advanc- 
ing age weakens the receptivity of the professor to new dis: 
covenes in science, and diminishes the inclination to alter his 
instruction in order to adapt it to these changes. When this 
occurs the students are the sufferers. Tn the German Univer 
sides this well-known degeneration of intellectual activity among 
theaged is partly compensated by the appointment ofacuive young 
‘Cextraordinary” professors,” who, though not on the ordinary 
stall of the colleges, are allowed to give competing lectures within 
their walls. In Edinburgh an estea-mural competition is encour: 
aged, and in each Scotch University, when protessers show 
diminished efficiency through age, itis the duty of the University” 
court to superannuate the professor under a penston scheme, 
which is charged upona fixed Parhamentary vote for all the — 
Scotch Universities. The (Queen's Colleges in Ireland are in at 
different position, for they are only to a small extent dependent 
upon votes in Parliament, being mainly supported out of the 
Consolidated Fund. Uhey are, in consequence of this peculiarity, 
in more intimate connection with the eyceulive Government), 
with which the presidents are in frequent: communication as to 
the working of the college and the efficiency of the professor 
whe are appointed by the Crown and can be dismissed hy th 
Crown, The statutes which govern the Colleges also emana 
from the Crown, and are not, like those of other calleges, the 
product of academic autonomy. 

Under these circumstances, we are of opinion that ther 
should be fixed rules as to superannuation of presidents am 
professors, and that they should be made hy college statutes and 
net by an Order in Council, j 

We aire of opimen that when a professor reaches sixty-f 
years of age the president of the college should he honnd te 
report (othe Government the condition and etficiency of the 
teaching. If these are and continue to be satisfactory, the proz 
fessor need not be superannuated ull seventy, but at dis age 
retirement should be absolute. ' 

In regard te presidents, we are of opinion that the age of 
seventy should be the period of retirement, Tt, should a 
vistors of the college formally report that the cellege wou 
suffer hy the Joss of the experience which the president hi 
acquired, we think that the Treasury, and not the Irish Othe 
should have power to continue him as president tor a cert 
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number of years not exceeding five, so that at the age of seventy- | 
five the retirement of a professor should be absolute. 

We are quite aware that there are cases where professors at 
seventy and presidents at seventy-five are fully competent to dis- 
charge their duties, but the advantages derived from superannuation 
would be seriously diminished if, to meet these rare cases, there 
Were uncertainty in regard to the application of a general rule. 
We have observed with regret that the @/:mzzed of the Queen's Col- 
leges do nat seek to go back to them as professors, and it was 
explained to us that one reason for this is that it is useless for 
them to prepare for a professorial career in these colleges while 
so much uncertainty prevails as to when the chairs will hecome 
vacant. 

We also took the evidence of Profs. Lockyer and Ricker as 
to the conditions which prevail in the Government Schoo] of 
Science at South Kensington, and we found that the age of 
seventy for professors was considered a proper age for retire- 
ment under ordinary circumstances. 

In our opinion, as the professors are not appointed till middle 
life. the addition of seven years to their period of service in 
ealenlating the amount of their superannuation obviously tends 
to secure eminent specialists as candidates for ottice. “The power 
of voluntary retirement at the age of sixty has also much to 
commend it in this sense. 


We have the honour to be 

Vour Lordships’ obedient servants, 
PLAYFAGR. 
WELnyY. 
MEN 


The report is followed by the minutes of evidence taken on 
June 17, 18, and 19, during which nine witnesses were examined. 


August 5, 1595. RIDLEY. 


INIVERSITY AND EDUCATIONAL 
UNI MSILIEM ES BINA GSE 


We learn from Sevevce, that Prof. Strahl, of Marburg. has been 
called tothe chair of Anatomy in the University of Giessen, Prof. 
Vans Lenk, of Leipzig, to that of Geology in the University of 
Erlangen, and that Dr. Ilaecker, of Freihurg t.3., and Dr. v. 
Dalla-Torre, of the University of Innsbruck, have been made 
assistant Professors of Zoology. 


Pror. CHAUMAN having resigned the professorship of Geology 
and Mineralogy in the University of Toronto, that chair is now 
vacant, 


ACCORDING to Seéerre, the conditions attached to the bequest 
made by the late Sir William Macleay to the Sydney University, 
to found a chair of Bacteriology, are such that the University has 
decided to decline the bequest. Vhe money will therefore revert to 
the Linnean Society of New South Wales, to maintain a bacterio- 
logist, who will carry on bacteriological investigations and also 
take pupils. 


THE Examinations for the Royal Agricultural Society's Junior 
Scholarships have been fixed to take place on November 12 and 
13 next, at the schools of candidates and at the Society's house, 
13 Ilanover Square, ‘Ten scholarships of £20 each are thrown 
open for competition by candidates between the ages of fourteen 
and eighteen, and the subjects of examination comprise: (1 
Vhe Principles of Agriculture, especially with reference to the 
rotation of crops, the nutrition of plants and animals, and the 
mechanical cultivation of the soil: (2) Chemistry as applied to 
Agriculture; (3) Elementary Mechanics as applied to Agriculture ; 
(4) land Surveying. The latest date for receiving entries is 
October 15. 


Tue following courses of Gresham Science lectures are 
announced: ** Physic,” by Dr. Symes Thompson, on October 
Sto tr, “Astronomy,” by Rev. 1H. Ledger, on October 22 to 
25; ** Geometry,” by Mr. W. 11. Wagstaff, on November 19 to 
Vhe lectures will all be delivered at six o'clock in the theatre 
of Gresham College, E.C. 


Tite London Society for the Extension of University 
Teaching announces that, in co-operation with the Royal Geo- 
graphical Socicty, arrangements have been made for the delivery 
at Gresham College of a course of twenty-five lectures by Mr. 
Hi. J. Mackinder, on ‘* The Principles of Geography.” The | 
course is specially arranged for pupil teachers, and the Sessional 
Certificate, granted in connection therewith, will carry marks at | 
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the Queen's Scholarship Examination, The lectures will be 
given on Monday evenings at six o'clock, beginning October 7. 


Av the City of London College, Moorfields, a course of 
twenty-five lectures on ‘* The ITistory of Chemical Discovery ~ 
will be delivered, under the auspices of the London Society for 
the Extension of University Teaching, by Prof. W. iKameay, 
- The course will be begun on Tuesday evening. Ortober 


[Beles 
S, at eight o’clock, and be continued weekly. 

On Tuesday evening, October 1, Sir Henry EF. Roscoe will 
preside at a meeting at the Royal Victoria Hall, Waterlou ridge 
Road, when the presentation of certificates to students of the 
Morley Memorial College will take place. The lecture arrange- 
ments at the Royal Victoria Hall for the month of October are 
as follaw: -On the Sth, Mr. W. 1. Bloxam will lecture on 
“Combustion: on the 15th. Dr. W. D. Halliburton will 
lecture on the ** fluman Brain“: and on the 22nd, Mr. P. J. 
ITartog will lecture on ** Lavoisier.” 


SOVTEMTTOEUE SI BIG LAL, 


American Journal of Sclence, September.—Wistribuuan and 
secular vanation of terrestrial magnetism, hy T.. .4. Lauer. 
Starting from the supposition that the earth iy magnetised sym- 
metrically to its axis of rotation, the author shows that the chief 
cause of distortion of this primary field can be represented as 
due to a secondary polarisation approximately equatorial in 
direction. Of these two systems, the polar systems woul] have 
to be five or six times stronger than the cquatorial, Since. in 
going round the earth along a geographical parallel of latitude, 
the deflections due to the secondary system almost balance each 
other, the inference might he drawn that the secondary field is in 
some way connected with the earth’s rotation. — Relations of the 
diurnal rise and fall of the wind in the United States. by Frank 
Waldo. For January the rise of wind towards the mid-day 
maximum is followed by a more rapid fall over nearly the whole 
of the United States. For July the same law holds, except in 
the Western States, where the morning rise is more rapid. As re- 
gards the time during which the wind rises, this is about seven 
hours in the Mississippi valley. On the Adantic coast there is a 
decrease from ten hours in the north to five hours on the coast 
of Florida,—The rate of increase varies from 0'4 to 0°6 miles 
per hour, Native sulphur in Michigan, by W. Il. Sherzer. 
During the past year interesting deposits of sulphur have been 
discovered in the Upper Helderberg limestone, of Monroe 
County, Michigan. The sulphur bed lies from sixteen to 
eighteen feet below the surface between a compact, dolomitic 
limestone and a calcareous sand rock. The sulphur generally 
occurs in bright lustrous masses towards the centre of the cavity, 
intermatted frequently with the above minerals. Fragments as 
large asa fist are readily removed. Some of the smaller cavities 
contain nothing but sulphur, and one was fonnd filled with 
selenite crystals, About an acre of this bed had been removed 
when the locality was visited, and from this the superintendent 
estimated that one hundred barrels of pure sulphur had been 
obtained. 


Wtedemaniws Aninailen der Physth und Chemie, No. $.— 
Simple objective presentation of the Iertzian reflection experi- 
ments, by Victor Biernacki. The author places one of Lodge’s 
**coherers” in the focal line of the secondary mirror, Under 
these conditions, mirrors with a length as small as 45 cm. and 
an aperture of 30 cm.,. with a focal length of 3 cm., exhibit the 
reflection phenomena well. The coherer employed is a hori- 
zontal glass tube filled with copper filings, whose resistance is 
reduced as suon as electric oscillations impinge upon it. The 
polarisation experiment is easily performed with a tiled wall, 
which behaves as a transparent solid to the electric rays. 4 
striking experiment analogous to the introduction ef a doubly- 
refracting crystal between two crossed nicolls is the introduction 
ofa thick slab of good ice between the two crossed mirrors, with 
its axis of 45 to both the focal lines. The galvanameter con- 
nected with the coherer, which before was motionless. now gives 
a distinct reflection, thus showing the doubly-refracting nature of 
ice. —-\ convenient method for showing the electric refractive 
powers of liquids, by TI. Drude. For this purpose, strong 
oscillations are necessary. These may be produced by a modi- 
fication of Blondlot’s arrangement, using an exciter without a 
condenser, whose total length is slightly smaller than half the 
wave-length required. The wave-lengths in water and other 
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sare Ptained Py condecting the parallel wires through a 
nz treegh nlled with the hquiel A bridge is put across them 


ere they e ter the water. \nother bridge is placed on the 
 fes an air en the other side of a Zehnder tube connected with 
we leat clectreseape. This is shifted until the gald-leaves 
lapse. The distance between the two bridges is then. say. 
30. he Prifge on the water's edge is then gradually shifted 
siemg the immersed wires. and the points at which the gold- 
leaves diverge and collayse are noted. The distance between 
PA) seecessive nevles is gem... that the refractive index of 
water Ter electric waves is Q, and the specific inductive capacity 
St. Alewhol, glycerine. and other not very highly conducting 
Tyeeds uty be similarly investigated.—Inconstancy uf spark 
yvential. by G. Jawmann. The author shows that the potential 
whi h leads toa spark discharge depends upon several elements 
besides the thickness and nature of the dielectric, the chief one 
bei? the presence of variations of electric force, which hasten 
the fischarge and lower the necessary ditterence of potential. 
When these variations are avoided. diflerences of potential 
ung to several times the ordinary ones may become 
nevessary fer discharge. The spark gap is also alfected by 
previews swarks and by a delay in discharging. 


SOCIETIES AND ACADEMIES. 
Parts. 


Academy of Sciences, September 16.—M. .\. Cornu in 
chair. .\ memoir by M. F. V. Maquaire, on protection 
#jainst naval collisions, was referred to a Committee. = The 
sxerpetmal Seeretary, mi presenting wol. vi. of ‘ CEuvres de 
Christiaan Muygens.” reminded the Academy of the loss of M. 
Brrens de Hahn. The Haarlem Society will continue the 
pullicaben of this work, so ably edited by M. Hlahn.- On the 
“eqeilat res included in the equations @ = 3," = “41, = IL, 
Oar MVS VW + all). by M. Wauleeereeia Researches 
a \lzenan phosphates. The case of a phesphatic rock from 
Hoagie, having the composition of a superphosphate, by MM. I. 
etl A. Malbot. The results of a number of any alyses of rocks 
rom Varlvus sources are tabulated. The Bougie rock is de- 
scribed 13 detail, as it presents several peculiarities. © With 
regard to the method of analysis. the conclusions are drawn : 
}§ The jresence of organic matter may produce a loss 
shen the phosphoric acid is estimated hy direct precipitation as 
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Wweernesiw ammonium phosphate in citric liquor, and 
Ma cree is nat always diminished by a preliminary 
vapomiwen with nitric acid on the sand bath. (2) The 
seme oer does not occur if the phosphoric acid be first 
preiptatel as animonium — phosphonwilybdate. (3) Vhe 
erement between the two methods is exact when the 


ercanic matter is first destroyed by valeination at a red heat. 
Toe necfirmation of nerve cells in the brain of the monkey. 
Mews the complete ablation a the eecipital lobes, by M. 
Vex N Natvou, of Bucharest. A detailed account is given of 
the grade) recovery of the power of perceving extemal objects 
yamechrs after complete ablation of the occipital lohes. An 
min, tion revealed the fact that the space formerly filled by 
epcay tal lobes had been filled up by new: tissue which was 
fowl Ue omist throughout ef pyramidal nerve celly and nerve 


‘ieee, “ll ell. being less numerous than in the ordinary occipital 
bohes of thevadelt. The new tissue was not due to hypertrophy 
tM ene nor lobes. On repeating the ablation the monkey 


ne the power of perceiving external objects, and 1s still 

Vr Oration MCh. V2 Zenger records in a note the 

rome of atmosphert cisturbénees at certain points in 
Contral Derope on September to and 11. as predieted by him, 


New Sovrit Wares. 


Linnean Society. July 3teeMr. Menry Deane, lresident, 


the rf. Catalogue of the descnbed Coleoptera of Australia, 
Sealer pert hoe Chindelate and Carabite, by George 
Mester Ht oy proposed to give as far as possible complete 
Wt 8 dee Ae tralian Coleoptera described since the year 
1S*6. Slee to ll in the ontissions previous to that date. he 
}rowent perl cemtans references to 429 species, besides many 


Correcueh*®, and Gilditional localities. Australian Zermitude, 
yart, by We OW. broggatt. ‘Vhe author gives an account of 
the distribution of Zervif in general and of the damage done 
by thm, and jxose 
range of Auftrahan forms, concluding with a general account of 
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on to a consideration of the habits and 
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the structure of the termitaria of both the common mound-build- 
Ing species. and of those of /zfermes which form arhoreal nests 
as well as on the ground. (2) Report on a fungus (edi Za 
anipitiri di, Vries.) on Dysexy/ a. The fungus is found on the 
leaves of Dasoaurha rufien, Benth., on the Richmond River, 
N.S.W., and has not previously been recorded for this colony. 
(4) Notes on Crompeesamrgdali. Cooke a synonym of Fuccinta 
prunt, Vers. -Vrune rust. This leaf rust is of great economic 
Importance, since it attacks such valuable fruit trees as peach 
and nectarine. plum anid apricot, cherry and almond, causing 
them prematurely to shed their leaves, and ay a consequence, 
either to bear no fruit. or only small quantitics of an inferior 
kind. Though sometimes called ** Peach Vellows,” it must not 
be confounded with the dreaded disease, due to bacteria, known 
by that name in the United States. Specimens of affected peach 
leaves, forwarded by Mr. Tryon from Queensland. yielded both 
uredospores and two-celled teleutuspores. In Victoria in the 
summer season. even as late as July, only the uredospores are at 
allcommon, (¢) Groundsel rust. Fucaiata erechttits, MeAlp.. 
with Gimorphic teleutospores. The accidial stage is common on 
groundsel ; but this is the first record for teleutospores im 
Australia. The rust is identical with that on Zvechirtes, de- 
scribed last year. The specimens were procured at Hobart, 
Tasmania. By D. MeAlpine, Government lathologist, Mel- 
bourne. (Communicated by J. 11. Maiden). Ona new species 
of Eheccarfus trom Northern New South Wales, by J. U1. 
Maiden and KR. VY, Baker. .\ large tree (height $0-100 feet, 
und a trunk diameter of 2-3 feet asseen), found on the Brunswick 


Kiver. The aftinities of this species lie between Z. serteopetals, 
FiviM., and AL saaetitatis, Pov. M. 3 it differs fram these two 
species in the number of stamens, lobed petals, bracts, and 
fruits. It is named in honour of Mr. William Bacuerlen, 


Botanical Collector to the Technological Museum, Sydney.— 
On a new cone fiom the Sulomon Islands, by John Brazier. 


BRISBANE, 


Royal Geographical Society of Australasia, ~\nnual 
mecung. July Mr J. VU. Thomson, President, in 
the chatr.—The Secretary, Mr. J. Fenwick, read the yearly 
report of the Council, which stated that during the year sixteen 
ordinary members had been added to the roll of the Society. 
The library had received some valuable donations and exchanges, 
and the finances of the Suciety were ina satisfactory condition, 
Vhe Mresident read an address on the subject vf the physical 
geography of Australia, after which the election of officers took 
place. 


eer 
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eastern Siberia, including Lake Baikal and the Afoun- 
tains on its North-Western Shore. Volo V1. By PLP. 
Semenoff, I. D. Cherskiy, and G. G. von Petz. Pp. 630. 
(Russian: St. Petersburg, 1895.) 


HIS new volume, edited by P. P. Semenoff, from the 
MSS. of I. D. Cherskiy, and containing 630 pages 
of text, in lieu of the three paragraphs of Ritter’s work, is 
even more intcresting than the preceding volume, which 
was noticed in these columns a short time ago (NATURE, 
vol. 1. p. 471). It covers Lake Baikal and the mountains 
along its north-western shore, and embodies explorations 
either entirely new or quite unknown even in Russia 
itself. Moreover, all that has been said concerning the 
preceding volume, as regards the masterly treatment of 
the subject and a strict adherence to Ritter’s excellent 
methods—a combination of a minute description of details 
with broad generalisations drawn out of them—fully 
applies to this new instalment of the great work under- 
taken by the Russian Geographical Society. A third 
volume, containing Transbaikalia and the Gobi, will soon 
follow—the invaluable collaboration of M. Obrucheff 
having been secured for this purpose by the editor. 

When we cast a glance upon a good orographical map of 
Asia (eg. Petermann’s, in Stieler’s “ Hand Atlas,” or 
even inthe miniature “ Taschen Atlas” of the same pub- 
lishers), we see that the two great plateaus of West and 
East Asia are fringed along their north-western borders 
with a chain of great Jakes: the Caspian Sea, Lake 
Balkhash, Ala-kul and Zaisan, Ulingur, Baikal, and 
Oron; while a succession of large post-Tertiary lakes, 
now desiceated, which formerly filled the valleys of the 
Tian-shan, the Altais, the Sayans, and the Muya ridges, 
complete this chain of depressions along the outer border 
of the plateaus. Lake Baikal is one of the Jakes of this 
chain—a small remainder only of the great mass of water 
which formerly filled up the valley of the Irkut, and the 
lower parts of the eastern tributaries ef the present lake, 
and discharged its waters, as we now learn from the 
volume under review, through the narrow gorge pierced 
by the Iikut through the Tunka Alps, by means of which 
it now joins the Angara at Irkutsk. At that time, é.c. 
during the post-Tertiary period, its level stood, as shown 
by the like deposits and terraces explored by Cherskiy, 
at least 928 fect above the present level of Lake Baikal, 
which now lies 1561 feet above the sea level.! 

However, even in its present limits, Lake Baikal 
occupies the sixth place among the largest lakes of the 
globe (after Lake Tanganika), and the first place among 
the Alpine lakes. Sufficient to say that it covers 15,300 
square miles, and that the two extremities of the crescent 
which it makes on a map are 380 miles distant from each 
other. As for its depth it stands foremost. Already 
Kononoffs soundings, in 1859, indicated a depth of 5621 

1 There is still a certain uncertainty, perhaps of over roo feet, concerning 
the altitude of the level ef Lake Baikal A levelling across Stheria had been 
made a few years ago; but the death of the person who undertook the cal- 
culation of the results brought about some confusion, and Russian geo- 
sraphers suppose that some considerable error may have crept in in the 


pene between the Yenisei and Irkutsk, and consequently in the above 
igure, 
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feet, and when the Polish exiles, Dr. Dybowski and 
Godlewski, mad@, in 1867 and 1871-76, a series of very 
accurate soundings, they revealed the existence of several 
valleys in its bottom, attaining depths of 2197, 4460, and 
4503 feet, the greatest depths being located in the 
proximity of the north-western shore, so that a depth of 
1935 feet (374 feet below the level of the ocean) was found 
within a thousand metres from the coast. 

Both in its position at the foot of, and the manner it 
penetrates at its southern extremity into, the plateau, 
Lake Baikal offers a striking analogy with the Caspian 
Sea. The same analogy appears in its relations to the 
surrounding mountains. It is divided about its middle 
by a submerged ridge, which appears on the surface in 
the Olkhon Island, and in the promontory of Svyatoi 
Nos ; and of the two basins thus formed, and named 
respectively the “Great Seca” and the “Small Sea,” the 
southern, that is the one which lics nearest to the platcau. 
is the deepest. In older works, and in some recent ones 
as well, Lake Baikal used to be described as a longi- 
tudinal valley between two parallel chains of mountains ; 
but it is evident, from what has just been said, 
how false this view is. The next step would be 
to consider it as originated from two lakes which 
once occupied two longitudinal valleys, and joined 
together after the dividing ridge had been partially de- 
stroyed by geological agencies ; and this hypothesis, too, 
has heen advocated. Things appear. however, to he 
much more complicated than that. When I was work- 
ing out a general scheme of the orography of Siberia, I 
was compelled to recognise that even the two-valleys- 
hypothesis could not interpret the real features of the 
region, and although at that time (1872) we knew next 
to nothing about the geological structure of the Baikal 
mountains, I was induced, by considerations about the 
structure of the plateaus, their border-ridges, and the 
Alpine chains parallel to the latter, to draw two chains 
across the northern part of the lake. From the volume 
under review, we now learn the real state of affairs. In 
all his explorations in Siberia, Cherskiy used to pay a 
great deal of attention to the orographical features as 
they vow appear to the explorer, and tried to discriminate 
in how far they were a result of structural features—fold- 
ings of the rocks and so on—and in how far they were 
derived from subsequent erosion which has been going 
on in these parts of Siberia since the Silurian and 
Cambrian periods, when the mountain ridges and 
plateaus received their first shape. As regards the 
Baikal mountains, it now appears that there is, on the 
north-western shore, a real ridge running parallel to the 
shore, and separated by a valley from the mountains 
lying further west ; but that both this ridge and the deep 
hollow of the Baikal are due, not to structural, but to 
crosion processes. The ridge consists of slates and 
gneisses crossing it in a diagonal direction, and these 
strata cross also the northern part of the lake im the 
same direction—the direction | had indicated on the 
orogtaphical map on merely theoretical grounds—so as 
to reappear in the same succession on the eastern shore. 
The foldings of the Baikal Mountains date from the 
Silurian, Cambrian, or perhaps even the Laurentian 
period (Devonian red sandstones lic undisturbed at the 
outer footings of the Baikal Mountains), but subsequent 
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crowon and denudation have modified the primary 
featires on a givantic scale: and a valley so deep as the 
northern part of Lake Baikal is, has been dug out across 
the former direction of the chains. ‘The lake is thus an 
immense erosion valley which only partially bas been 
determined by the structural valleys at the foot of the 
pliteau, but has received its tinal shape through crosion, 
which made several parallel lakes coalesce as the moun- 
tains enee separating them were pierced through and 
obliterated. 

This instance will already pive an idea of the interest 
whieh attaches to the volume now published, and the 
wealth of data whieh will be found in it. We sincerely 
desire, in the intcrest. of geography, that at least these 
new volumes of the series should be rendered accessible 
to West European geographers. 

The deseribed region is very thinly populated, and 
contains but few cxplered remains of the past. .\s to its 
flora, it has been properly explored only on the Otkhon 
I-land. The little, however, which is known in these two 
directions is well summed up, and will give a sound basis 
for ulterior exploration. We hope to find in the forth- 
coming volume a summary of all that is known about 
the fauna of the lake. IP, 1s 


UEPIEC SEO MIS LOVE SBI ES SI BIE, TAC MEH IO Nae 
al Treatise on Bessel Functions and thetr Applications to 
Physics. By Andrew Gray, MON. and G, 1b. Mathews, 
M.A. | London : Macmillan and Co., 1893.) 
“TINS book, hke the kindred work of Prof. Byerly on 
~ Fourier’s Series and Spherical Harmonics, marks 
the madern system of mathematical treatment, and may 
be contrasted with Dr. Todhunter’s * Functions of La- 
place, Lamé, and Bessel.” of twenty years age. At that 
time it was considered desirable to devclop the purely 
mathematical analysis quite apart from the physical 
considerations to which it owed its life and interest ; 
keeping the pure and the mixed mathematics in separate 
water-tizht campartments, so to speak, with an 
penctrable bulkhead between. 
Isut_ as the Bessel function, like every other function, 
nest presented itsclf in connection with physical 


im- 


in- 
Vestigations, the authors have done well te begin, on 
p. 1, with a bricf account of three independent problems 
which lead to its introduction into analysis, before enter- 
mg upon the discussion of the properties of the Bessel 
functions. 

These three problems are: the smatlaseillations of a 
vertical chain, the conduction of heat ina solid cylinder, 

nd the complete solution of Kepler’s problem by cx- 
pressing radius vector, true and excentrie anomaly in 
teams of the mean anomaly. 

Ir very extraordinary that Nepler’s problem should, 
ss oenerabrule, be sal) left untinished in the ordinary 
joe, con ederings that the Bessel function is implicitly 
défoed ino the equation; but we need go back only 
te ntyetve year, and we find Boole's “ loifferential 
P.quation nonmby the Bessel Function and the solution 
nt the peneed Re citen equation which it provides. Tn 
thoer dys at Wa Onetomary to speak of any solution, not 
mmediately oeprew able by alebracal or tripononictrical 
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functions, as “not integrable in finite terms”; an elliptic 
integral was skirted round with the remark that it 
was “reducible to a matter of mere quadrature,” and 
even the homely hyberbolie functions were tabooed. 

String is the favourite material of the mathematician 
for lustrating catenary properties ; but it is a relief to 
find that the authors have provided a chat for the diseus- 
sion of the oscillations when suspended in a vertical line. 
The banal word s¢77ze turns up accidentally two or three 
lines lower down (ine fo, p. 1), but if a piece of string is 
used by the side of a length of fine chain, such as is now 
purchasable, the unsuitability of the string, by reason of 
its lack of fexibilty and its kinkiness, for the representation 
of catenaries and their oscillations, sat once manifest. 

The small plane oscillations of the chain about its 
mean vertical position are of exactly the same character as 
the slight deviations from the straight Ime due to 
spimning the chain from its highest point of suspension; 
and this procedure has the advantage of showing a per- 
manent figure, similar to that given for Jp (4/7) on p. 295 
of Lamb's “ Hydrodynamics”; with a little practice the 
knack of producing one, two, three er more nodes at will 
is easily attained. Vhus with a piece of chain 4 feet 
long, the number of revolutions per second should be 
Oigd, Wet) 195, 205s 

The Bessel function was first introduced by the in- 
ventor for the complete solution of WNepler’s problem, 
namely, to express the variable quantides in undisturbed 
planetary motion in terms of the time or mean anomaly 
pe ntte-—a. 

The authors avoid the awkward integration by parts 
employed by Todhuntcr in determining the excentnc 
anomaly @ by means of a differendation. Another pro- 
cedure will give a 7, where a denotes the mean distance 
and 7 the radius vector, more directly. from the relation 


po” wt esing. 
For differentiation with respect to p gives 


dp _ I 


_l+tecorsé _a 
C-ccosg@ 


SSH 1 + SB cose. 
[Weorras fu ise 


suppose, when expressed in a Fourier series, and then 


B. = 21" cos eal =" | “Ge mp — ¢sin pd = 2).A70). 
TI o dp mio . 


according to Bessel’s definition. 
An integration now pives 


(2) = (hae alt" in h 
“i 
and 
sing =? 4 axle) iy He Kes 
ce re 


Chapters ii.-ix. are devoted to the purely a 


are the earlier chapters for which the authors apologis 
in the preface as appearing to contain a needless 
of tedious analysis. In Prof Byerly’s treatise the re: 
quisite analysis is introduced in small doses, and only as 


the path atthe outside with difficulties best kept out of 
sight; thus, as Tleavistde remarks, the too rigorous 


mathematician tends to become obstructive. It 1s 
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course reassuring to know that the funcuons cmployed 
in the physical applications, rest on a sound analytical 
basis, and that the convergency of the series has been 
carefully examined. Wut there is no compulsion to follow 
these demonstrations, tedious to all but pure mathema- 
ticlans ; so we can pass on direct to Chapter x., where the 
physical interest is resumed, under the head of “ Vibra- 
tions of Membranes,” for instance the notes produced on 
a cirenlar drum-head. Lord kKelvin’s oscillations of a 
columnar vortex, Lord Rayleigh’s waves in a circular 
tank, and Sir George Stokes’s investigation of the drag 
of the air in pendulum vibrations, make up an interest- 
ing Chapter xi. on Hydrodynamics. 

Chapter xii. deals with the steady flow of electricity or 
of heat, and Chapter xiii. with the fascinating and novel 
phenomenon of Hertz’s electromagnetic waves, when 
propagated along wires, in which problem the Bessel 
function assumes an essential importance. 

The Ditfraction of Light, considered in Chapter xiv., 
contains important applications of the Bessel functions ; 
the hydrodynamical analogue would be the investigation 
of the effect of a breakwater in smoothing the waves 
which bend ronnd behind into its shelter ; for instance, 
the effect of the Goodwin Sands on the sate anchorage in 
the Downs. 

Newton rejected the Undulatory Theory of Light, 
partly because he could not understand the existence of 
shadows on this hypothesis, a curious cffect of Newton’s 
early ideas as a country boy ; had he been brought up 


on the sea coast, this apparent difficulty could not have | 


troubled him. 

It would be a needless complication to consider any 
but straight waves in the case of the breakwater ; and 
similarly in the Diffraction problem, the authors might 
have made a simplification by parallehsing the incident 
light by passing it through a lens ; or at least this special 
case, which is the one of practical importance in the 
subsequent discussion of the resolving power of a tele- 
scope, might receive separate treatment as the analysis 
now becomes almost self-evident. “This chapter concludes 
with a discussion of Fresnel’s integrals, required in the 
diffraction through a narrow slit; the integrals are ex- 
pressed by a series of Bessel Functions of fractional 
order, half an odd integer, and are represented graphi- 
cally by Cornw’s spirals. 

The problem of the stability of a vertical mast or tree, 
considered under the head of Miscellaneous Application 
in the last chapter, may well be amplified by examining 
the effect of centrifugal whirling on the stability, as in the 
case of the chain on p. 1; for the number of revolutions 
required to start instability is exactly equal to the number 
of vibrations which the mast or tree will make when 
swaying from side to side. A differential equation of the 
fourth order, with a variable coefficient, now makes its 
appearance, the solution of which will express the oscilla- 
tions of the bullrushes in a stream, or the waving of corn- 
stalks in a field. The curious appearance of permanence 
in the waves on a cornfield gives an illustration, analogous 
to Prof. Osborne Keynolds’s disconnected pendulum, of a 
case of zero group-velocity ; and by some intuitive deduc- 
tions from the appearance of these waves the farmer can 
Judge the time suitable for harvest. 
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collection of numenical tables, including those of Dr 
Meissel, who did not live qnite long cnough to see his 
valuable calculations published in this book. 

-\ collection of examples adds greatly to the interest 
of the treatise, and will probably form the nucleus of a 
still larger list in the future. 

Altogether the authors are tobe congratulated in bring- 
ing their task to such a successful conclusion; and they 
deserve the gratitude of the mathematical and physical 
student for their lucid and interesting mode of pre- 
sentinent. le (Ce URES niles, 


OUR BOOK SHELF. 

Protoplasme et Noyau. Par J. Pérez, Professeur A la 
Faculté des Sciences de Bordeaux. Bordeaux : 
Imprimerie G. Gounouilhou, 1894.) 

EXPERIMENTAL work in recent years has repeatedly 

shown that in plants as well as mn animals the physio- 

logical v/e of the nucleus in the cell is one of great 
importance. 1t has been demonstrated that non-nucleated 
fragments of protoplasm, whether of a Sf/rogyra or an 

Infusorian, are incapable of growth and reproduction ; 

while, on the other hand, fragments containing a portion 

of nuclear material are capable of complete recrescence. 

Impressed by these facts the writer of the essay before 

us has been led to doubt whether protoplasm can be 

properly regarded as the “ physical basis of hfe,” since it 
cannot retain its life when removed froin the influence of 
the nucleus. Consistently with this position the writer 
throws doubt upon the existence of non-nucleate organ- 
isms in geneval. ‘The presence of nuclei has heen 
demonstrated in many forms once believed to be destitute 
of them—e.g. Mushrooms, marine Rhizopods. and plas- 
modia. There remains only Haeckel’s group of Monera 
in which the presence of a nucleus may still be disputed. 

M. Pérez considers in turn each of Haeckel’s subdivisions 

of this most artificial group. In the Lohomonera ‘c.g, 

Protam@ba) he believes that the nucleus has been over- 

looked. In the Rhizomonera the nucleus has been observed 

in various species of LT ampyrel/a,; and it probably exists 
also in Profomyxe, since this form produces zoospores ; 
the zoospores of those Myxomycetes which most resemble 

Protomyxa have been shown by Zopf to he nucleated. 

In the Fachyinonera (Schizomycetes) the greater part of 

the body seems to consist of nucleoplasm, while the 

zoogleea may perhaps be compared with the undivided 
protoplasm of a plasmodium. 

M. Pérez concludes that non-nucleated organisms or 
cytades are creations of the imagination ; that protoplasm, 
by which our author means cytoplasm, is not the primitive 
living matter, but a product of nucleoplasm ; and that 
nucleoplasm, and not protoplasm, is the most primitive 
living substance known to us. 


Analytical Key to the Natural Orders of lowering 
Plants. By Franz Thonner. Small 8vo. pp. 151. 
(London : Swan Sonnenschein and Co., 1895.) 


Tue author's apology for his little book is that few 
“Texotic Floras” contain artificial keys to the natural 
orders, even such as contain keys to the genera and 
species. But we imagine few persons weuld attempt 
working with a flora, exotic or native, without some pre- 
liminary knowledge of botany. and especially of the 
natural orders. Indeed a considerable acquaintance with 
the subject would be necessary to enable a person to use 
the present key to advantage. For example, the author 
begins with “ovules naked,” and “ovules enclosed in an 
ovary,” &c. Now, to be able to decide this point means 
a great deal, for a person who could do it would most 


The authors have been fortunate in securing an original | likely know his gymnosperm without looking at the ovule 
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even better without. perhaps. The next alternative is 
between tsolated vascular bundles, and vascular bundles 
n acvlindcer, connected with other characters, entailing 
previous teaching and study. which should largely con- 
sist of acquiring a knowledge of natural orders. Never- 
theless this book may prove useful, especially to the 
~ollector desirous of determining the natural orders of 
his plants in the field or at home. So far as we have 
tested it, it 1s carefully compiled and edited, and we can 
conscientiously recommend it to those who knew the 


characters of many natural orders in advance. 
ise IE, Isl, 


VIE UIST Sas IMO) IGEE IELOV IRON Re: 


(The Editor does not hold hinsself responsible for opinions ex- 
pressed by his correspondents. Netther can he undertake 
fo return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications. } 


Attempt to Liquefy Helium. 


TWave received a letter from Prof. Olszewski, of Krakan, in 
which he informs me that having exposed a sample of helium 
which 1 sent him to the same treatment as was successful in 
‘iquefying hydrogen namely, compressing with a pressure of 
140 atmospheres, cooling to the temperature of air boiling at 
low pressure, and then expanding suddenly he has been unabic 
to detect any sign of liquefaction. 

The density of helium being, roughly speaking, twice that of 
hydrogen, it is very striking that its liquefying point should lie 
below that of hydrogen. it may be remembered that argon, 
which has a higher density than oxygen, liquefies at a lower 
temperature than oxygen; and it was pointed out by Prof. 
Olszewski that this behaviour was not improbably connected with 
its apparently simple molecular constitution. The similar fact 
now recorded for helium may therefore be regarded as evidence 
if its sinple molecular constitution. {fuse the word ‘ its” in- 
steal of ‘* their,” although further research may corroborate 
Prof. Runge’ contention that what is termed helium may in 
reality be a mixture of two, if not more than two elements. If 
‘his contention is true, both, or all, must have extraordinarily 
low boiling-points, Wititaw RAMSAY. 

September 23. 


Helium and the Spectrum of Nova Auriga. 


s the paper on the constituents of the gas in cleveite that we 
real before the British Association, we said that in the first 
spectrin of Nova .\urig.e the principal lines 5016 and 4922 of the 
lighter constituent were far more intense than those of the other 
somstitutnt. But we were puzzled at the line 6678 not having 
heen observed, as it is also a strong line in the spectrum of the 
lighter constituent. On inquiry, Dr. and Mrs. lluggins were 
hind enough to give us better information. Dr. Huggins writes : 

© | think there is no doubt that we did see the red line at 
6678 in Nova Auriga, We were unable to measure in that part 
the pectrvm, but on three nights we saw a bright line a litle 


xlow ©. This was a pure estimation under difficult circum- 
tweees, In the map we put the line, as a mere guess, ata ditde 
wer 6709. €in the first night we put the line in a rough 


liagram, whade at the Ume, a little nearer C, idmost exactly at 
oo78, Ona subsequent night, we made the estimation a little 
slow 6700, but the dine was not then se bright.” 
1 lon, S*ptember 27. CL RUNGE AND OI TP AscHnn, 


Latent Vitality in Sceds. 


Tittke it ono doubt, ay M. Casimir de Candolle has re- 
een 1ewn in hi Peper on latent lie in seeds, that all the 
fanctvine «f eee] fan remain completely quiescent for a long 


erixd; probellyin wme eases Uns period may be indefinitely 
In 1S75 1 published a paper? an the resistance of seeds, 


on. 
The Ceti a 'R . tea Vials int semi all’ azione prolungata di agenti 
+a te pd” Gaseths Chunica stahana, ix., 1870, po iga; and 
n ite sha r etal Van, 0 7y, pe try : 
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especially of .Wevreage sativa, or lucerne, to the action of 
gaseous and liquid chemical reagents. -\n abstract of my experi- 
ments was published in Narure, vol. xxv., 1882, p. 328. 

Recently I have examined portions of the seeds used in (he 
experiments of 1877 and 1573, to see if after the lapse of soa 
many years. during which the seeds have remained constantly 
surrounded by special gases. or immersed in different solutions, 
they had retained their vitality. The results have been remark- 
able, for in some cases a large proportion of the seeds have 
maintained their vitality after a lapse of 15, 16, and nearly 17 
years of special external chemical conditions. IT summarise 
the results of some of my experiments. 


(a) Lauperdnents 271 Gases. 


Tn all these experiments the gases were 73‘, for in these con- 
ditions moisture is rapidly fatal to the seeds. The seeds were 
introduced into small bulbed tubes, into which the dry gas was 
made to pass for some time, after whicn the tubes were rapidly 
sealed at a spirit-lamp flame. The tubes were then kept in the 
dark. 

In the following summary I give the dates of the sealing and 
opening of the tubes: 

Fydrogen.—iuceme seeds, from September 15, 1577, to 
August 5, 1894, a period of 16 years, 10 months, and 20 days. 
Out of 51 seeds sown, none germinated. Seeds of wheat, vetch, 
Cynara carduncufus and coriander, kept in hydrogen, gave the 
same negative results. There is some suspicion that the hydrogen 
had not been originally well dried. 

Oxygen.— Lucerne, from May 19, 1578, to August 4, 1S04, 
16 years, 2 months, and 15 days. Out of 293 seeds sown, 2 
germinated, or 0°68 per cent. The sceds were not thoroughly 
dry. 

Nrtrogen.—Lucerne, from 
1894, 16 years, 3 months, and 22 days, 
germinated, or 56°56 per cent. 

Chlorine and Hydrochloric Acid Gas. -Lucerme, from April 
25, 1878, to August 3, 1894, 16 years, 3 months, and 5 clays. 
Out of 342 seeds, 23 germinated, or 6°72 per cent. Originally 
these seeds had been put into pure chlorine: but the gas had 
acted on the sceds, carbonising a portion of them, so that at 
the end of the experiment the seeds were in an atmosphere 
composed chichy of hydrochloric acid gas, mixed with carbon 
dioxide. 

In a second experiment with lucerne sced, kept in chlorine, 
and then hydrochloric ack), during the same period, out of 167 
sown, 10 germinated, or § 98 percent. in this experiment the 
tube was carefully opened zz vacuo, to protect the seeds from 
the moisture condensed hy the hydrochloric acid gas at the 
moment when it is brought into contact with conunon air. 

Sulphuretted Hydrogen.—Y¥rom October 14, 1877, to August 
5, 1894, 16 ycars, 9 months, and 22 days. After the opening 
of the tube, filled with the stro: gly smelling gas, the seeds were 
left in contact with the air for 24 hours, before sowing them in 
the moist sand of the germinator. Out of 101 lucerne seeds, one 
germinated, or 0°99 per cent, Out of 50 seeds of wheat, none 
ycnminated. 

elrsenturetted Hydrogen. —Vrom April 4, 1878, to August 4, 
1894, 16 years aml g months. On opening the tube the garlic 
smell of Astl, was strongly evident. Out of 255 lucerne seeds 
sown, ISt germinated, or 70°98 per cent. tn a second experi- 
ment with seeds kept in arsenturetted hydrogen, out of 247 
lucerne seeds 170 germinated, or GS*S2 per cent. 

Carbon Monoxide, ¥rom \pril 3, 1878, to August 4, 1894. 
or 16 years and q months. Out of 266 lucerne sceds, 224 
germinated, or $4°2 per cent. 

Carbon Dioxide. —Viom September $, 15877, to August 5, 
ISyy. or 16 years, 1b months, and 27 days. The same tbe 
contained seeds of lucerne, wheat, vetch, Cyvare, and coriander. 
None germinated. — Perhaps the large number of seeds contained 
in a relatively small tuhe rendered the carbon dioxide damp, and 
therefore noxious. 

Nitric Oxide Vom May 2. 1878, to Angust 4, 1894, oF 
16 years, 3 months, and 2 days. On opening the tube, abun 
dant red fumes were produced by contact with air. Before sow 
ing, the seeds were left dry for 24 hours. Some of the seeds wer 
brownish, the rest retained their natural colour, Out of 309 
lucerne sceds, 3 germinated, or 0°97 per cent. In a second 
experiment, the tube containing the ducerne secds was opened 

(mt ractto: out of 320 seeds, 2 germinated, or 0°62 per cent. 


April 12, 1878. to August 21, 
Out of 320 seeds, 151 
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(6) Lxpertinents with Liquids and Solutions. 


I give only the results obtained with alcohol and alcoholic 
solutions. In other liquids, such as ether and amyl alcohol, the 
liquids had gradually evaporated, so that the exact period of their 
action could not be ascertained, and the seeds, covered with a 
moist oily varnish, had lost all vitality. Lucerne seeds kept in 
chloroform for 16 years and 4 months, were completely lifeless. 
In all the recorded experiments the seeds were completely 1m- 
mersed in a relatively Jarge volume of liquid. 

Strong Alcohol.—From March 26, 1878, to August 6, 1594, 
or 16 years, 4 months, and 13 days. The alcohol was originally 
absolute, but in contact with the seeds, and during so many 
years must have absorbed a small proportion of water. Before 
being sown, the Iucerne seeds were carefully air-dried on a 
filter for 12 hours. Out of 60 seeds sown, 40 germinated, or 
66°G per cent. 

Concentrated Alcoholic Solution of Corrosive Sublimate.—The 
alcoholic solution was originally prepared with alcohol nearly 
absolute, and saturated with mercuric chloride. From May 23, 
1878, to Angust 17, 1894, or 16 years, 2 months, and 25 days. 
On taking the seed from the mercuric solution, they were very 
carefully washed with alcohol at 97 per cent. until every trace of 
the mercuric compound was washed away. The seeds were 
dried at the ordinary temperature, and then sown. Out of 79 
lucerne seeds, 16 germinated, or 20°2 per cent. 

Akoholic Solution of Sulphur Dioxide.—From November 10, 
1878, to August 24, 1894, or 15 years, 9 months, and 14 days. 
Originally the alcohol was of 93 per cent. strength ; the solution 
preserved a suffocating odour of sulphnrons acid. The lucerne 
seeds were mixed with minute sulphur crystals ; the seeds were 
well washed with strong alcohol, dried and sown. Out of 645 
lucerne seeds, one alone germinated, or 0 15 per cent. 

Alcoholte Solution of Sulphuretted Hydrogen.—From Novem- 
ber 10, 1878, to September 4, 1894, or 15 years, 9 months, and 
15 days. The alcohol, originally 93 per cent. strength, had 
been repeatedly saturated with sulphuretted hydrogen gas. The 
liquid emitted a marked mercaptanic smell. Sulphur crystals 
were formed, and sedimented with the lucerne seeds. The 
latter were washed with 97 per cent. alcohol, and then air- 
dried. Out of 583 seeds, 41 germinated, or 7°03 per cent. 

Alcoholic Solution of Nitric Oxtde.—\rom November 10, 
1878, to September 4, 15894, a period equal to that of the last 
described experiment. The alcohol, 93 per cent. strength, had 
been repeatedly saturated with NO. Before sowing, the seeds 
were washed with alcohol and dried. Out of 288 seeds, 12 
germinated, or 4°16 per cent. 

«llcoholic Solution of Phenol.—The lucerne seeds preserved in 
the solution for over 15 years, showed no signs of vitality. In 
washing the seeds, previous to sowing, with alcohol, they could 
not be completely purified from the phenol. 

Many of the germinating lucerne plants developed from the 
seeds used in these experiments, were transplanied from the 
germinator into flower-pots. The plants grew well, and 
have flowered and seeded normally. 

at the beginning of these experiments, in 1877 and 15875, I 
was not aware of the noxious action of even small proportions 
of moisture. It is probable that if in all these experiments 
special care had been taken at the beginning fo exclude as much 
as possible moisture, hoth from the seeds and from the gases or 
hquids, a much larger proportion of seeds would have retained 
their vitality. The difficulty of preserving the vitality of large 
seeds must be chiefly caused, in all probability, hy the difficulty 
of thoroughly drying them. 

These experiments are of interest in showing that seeds may 
retain their vitality in conditions when all respiratory exchange 
is completely prevented for a long series of years. They fully 
confirm the results of the late G. J. Romanes, who proved that 
seeds may preserve their vitality for 15 months when kept zz 
vacizo, ot When transferred from the vacuum tubes to other tubes, 
charged with sundry gases or vapours.? 

My experiments encourage, moreover, the suspicion that 
latent vitality may last indefinitely when sufficient care is taken 
to prevent all exchange with the surrounding medium. There 
is no reason for denying the possibility of the retention of 
vitality in seeds preserved during many centuries, such as the 
mummy-wheat, and seeds from Pompei and Herculaneum, pro- 
vided that these seeds have been preserved from the beginning 
in conditions unfavourahle to chemical change. The original 


1 Nature, December 7, 1893, p. 140- 
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dryness of the seeds, and their preservation from soil moisture or 
moist air, must be the very first conditions for a latent secular 
vitality. 

In experimenting with sceds from Pompei and Herculaneum, 
I have not as yet been able to find among them any living grain. 
The greater part of these seeds are too much carbonised and 
changed to permit the entertaining of much hope as to their 
possible vitality. Especially among the seed» of Pompei, the 
carbonisation must have been caused by the slow action of 
moisture, which would speedily destroy all life in the seeds. 
Among the Pompetan wheat the destruction of organic matter 
has been so great as to leave in the seed, in its present con- 
dition, a proportion of ash as high, in some cases, as 4°2 per 
cent., and even 8°4 per cent. 

On the other hand, some of these sceds, as those found in the 
granaries of the Casa defl’ .irgo. at lerculaneum, in 1828, seem 
to have been in conditions favourable toa prolonged preservation 
of latent vitality; the millet seeds, especially, were found un- 
changed in outer aspect. Unfortunately, no test was made at 
the time of their discovery, and since then the action of moist 
air, and exposure to changes of temperature and to light, must 
have impaired fatally any remnant of vitality still lurking 
amongst the seeds. 

All researches on latent life are of great interest in ascertaining 
The present researches have estab- 
lished that. for some seeds at least, respiration, or exchange with 
the surrounding medium, is not necessary for the preservation of 
germ-life. It isa common notion that life, or capacity for life, 
is always connected with continuous chemical and physical 
change. The very existence of living matter is supposed to imply 
change. There is now reason for believing that living matter 
may exist, in a completely passive state, without any chemical 
change whatever, and may therefore maintain its special pro- 
perties for an indefinite time, as is the case with mineral and all 
lifeless matter. Chemical change in living matter means active 
life, the wear and tear of which necessarily leads to death. 
Latent life, when completely passive, in a chemical sense, ought 
to be life without death. 

It may be finally remarked that the proof of the resistance of 
seeds to vacuum, of the non-necessity of a respiratory exchange 
with onter air, together with the proof of the resistance in some 
seeds to very low temperatures, are facts encouraging the belief 
that the origin of life on our globe may be due to the introduc- 
tion of germs that have travelled, embedded in aerolites, from 
other planets where life is older than upon the earth. 

WraLo GiGhIoLt, 

Regia Scuola Superiore d’Agricoltura, 

Portici, near Naples. 


To Friends and Fellow Workers in Quaternions. 


SIncE the publication of Hamilton's ‘‘Elements of 
Quaternions,” in which the great mathematician developed 
his new calculus with admirable skill and clearness, more than 
thirty years have passed away, without it finding the adequate 
recognition which it so highly deserves. The circumstance is 
still the more deplorable as the calculus has since been further 
developed by Prof. Tait and others. 

There is, in truth, no question as to the importance of the use o1 
vectorial quantities in physics, but on account of their apparently 
preponderating importance, various physicists have been led to 
invent new forms of vector-theory excluding the idea of 
quaternions. But, as far as we sec, they are founded on defini- 
tions which are established by quaternions, and are systems of 
notation rather than logical developments of a mathematical idea. 

On the other hand, many who are prejudiced against the 
calculus of quaternions maintain the opinion that it is hard to 
understand, and that it contains a great deal which is 
useless in addition to things immediately applicable. To the 
latter charge there need be no answer, since all forms of 
mathematics are exactly alike in this respect, and since in the 
very combination of the pure and the applied lies the potentiality 
of further development. In regard to the former objection, 
quaternionists need only say that if the objectors approach the 
calculus of quaternions with proper care and meekness, they 
will ere long assuredly rejoice in having at their disposal an 
instrument of research mightier far than they had the slightest 
notion of so long as they were in the domain of cartesian 
coordinates. Certainly it would be a blessing to science “if they 
could accept these assertions, and their endeavours would find a 
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poser} in ee cctvancement wherever this Get) Tonight be 
; §. So mice for these objections. 

Now 'tauions on the calculus of quatertions must needs be 
invented from ume to tme. Lut since they are }ecuming com- 
plex uzh far simpler than in certesian coordinates as the 
proMems ere getting more con plicate |, it is highly desirable 
alroeey at this stage of development. to exchange cpiniens on 
the selection or ¢ doption of new symbols. 

By these and other considerations we have been led t> believe 
that the time has come fier those who are interested in yeetor 

lysis to comme to the fre ape fn hands. In order to 
further this perpes . we ventere to suggest the establishing of 
smethiig LEG os Tfernation. | A\sseviation for romoting the 
Caleules @ (mitersiews.” The folluwitg would be amongst: its 
princi @be bots: 

(rt Vhat tie fem ald be infortied of the publications 
Of alle pertant papers and works respecting cither the theory of 
Qevlermmas ors appleations : and if possible to have these 
nite  Weessile to them. 

12) Lim the menhbers shovl) be afforded the means af 
meses eens on the intr tuction and adoption of new 
Natali rs 

Inu these few Lines we have: tried to point out the important 
a of she Asse dation. Yet shall be obliged for any suggestion 
et bey evedment. All we desire is to assure to the caleulus the 
poe it deserves, an} emeeqiently to see it fully devcloped in 
its vari nis #speets by the combined efforts of able mathematicians 

ne paysteists. Tt is elest: needless to say that we are only 

propoming the ways and ogce the Association has been started, 
We shell te ready te place it ia the hands of persons much mare 
conpypefent thon ourselves to fdrther its best interests, 

We Sernestly hope that all friends will appreciate our 
Coie vorrs aa] show ys at once some token of approval, We 
weulll a®k these whe are in Euroye to cormmunicate with the first 
of th wees below. end those in America with the second, 

I More Npronrk, The Tague, Holland. 
SHUNKICHOE KR wiv, Vale University, UOS.AL 


is st 


et 7. 

Pes oe Te hes beer suggested by friends interested in this 
Wo tert large the scope of the proposed Assovittion so as to 
liebel- all systenis allied to quaternions and to Crassmann’s 
* Ausdchningsichre. "This suggestion we are in full sympathy 
with. The nanw of the Association might then be ** The Inter- 
PatioW | Association for Vromoting the Study of Quaternions and 
Allied Systems of Mathematics.” 1 Ne 

Siler 17. Salle 


Artificial Human Milk. 


i stated in NATURE of September 19, that ‘se far, 
wording ts Dr. Bakhaws, no satisfactory substitute has been 
prebeed tn the ybire of human milk”; and a method is then 
Omenbel ty whieh he has ‘quite recently” succeeded im 

pplymig the defiaency. Tt appears to differ litle from the 
precess first employed and wade known by me in 1854, and 
afferwards pebhshed inc imy % E xpernmental Researches’ in 
1977 5 cxccpl that, in omitting: to add the necessary amount of 
nilk: ugar ty make up for the deficiency in the cow's milk, Dr. 
Vewktems fails to obtain an artiticial milk closely resembling the 
\eewan in chemical composition, 

My re ipe has, since its first publication, been advantageously 
weelin private and hospital practice by the late Prof. WC, 
Williamson, by Dr W, Mayfr. and others, but ithas probably 
1 come wotler the notice of Lr. Backhaus, ) 

My jroc®s is bacedion the fit that by the removal of one 

Inlof the essein from cows milk, and the addition of one- 
Mie} inere milkesugar, a liquid is obtained which closely 


wy Hunan math in composition. ‘Uhe following is the 

wets at prepcang the milk. and it is so simple that any 
olfeent iether or norse ean easily carry it out. 

© Alles Ce hind of a pint of new milk te Stand for about 

Deve ferme roeive the ercam, and addat to two-thirds of a 

tesalk, se free h tron the cow as possible, Tuto the 

en protol Tluc noth left after the abstraction of the 

comm, pe epee ef rcnnet about ene inch square, Set the 

vowel ie warn) water until te mith is fully carded, cn oper 

Won requkring frev teve to fifteer inhves, according: to the 

Ty at te rer, which beall be ranoved ae soon as the 

ln pet inte a egyeeyy fer ase on 

hi ya wy Homey be ontpleyed daily fora week or 
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two. Break up the curd repeatedly and carefully separate the 
whole of the whey. which should then be rapidly heated to. 
boiling in a small tin pan placed over a spirit. or gas-lamp. 
During the heating, a further quantity of casein separates, and 
must be removed by straining through mushn, Now dissolve 
110 grains of powdered milk-sugar in the hot whey, and nix it 
with two-thirds of a pint of new milk to which the cream from 
the other third of a pint was added, as already described. The 
artificial milk should be weed within (welve hours of its prepam- 
tion: and it is almost needless to add, that all the vessels 
employed in its manwacture and administration should be kept 
scrupulousty clean.” 

In this process only one-third of the milk was sterilised : but, 
in the Hght ef modern bacteriology, it is desirable to sterilise 
the whole by tinally heating it 10 boiling. 

The Vews, Reigate. September 20, 


EL. PRANKEAND. 


The Elements of Architecture. 


Havinc. been for some weeks out of the way of secing paper, 
T have only just seen the review of ** Architecture for General 
Readers “in Nartkb of August 15. 1) ought to thank you for 
devoting so much space to a book which deals rather with art 
than ** nature.” and there are one or two criticisms on special 
points which Uthink are just, and which will have attention in 
the sceand edition of the book. But there are three remarks of 
the reviewers on which - should like to have a word. 

(1) He refers the reader to Perrot and Chipiez’ work on ** The 
Arts of Primitive Greeee ” for proof of the derivation of the 
Greek entablature from a wooden arigin. tn omy opinion, 
Messrs. Merrot and Chipies prove nothing whatever but their own 
ingenuity. “Phev argue ina circle. Assuming the prabability of 
a wouden origin tor the Greek entabliature, they proceed to con- 
Struct out of their own inner consciousness a series of wouden 
structures, quite possible but entirely imaginary, in which 
the origin of all the features of the stone cntablature is carefully 
provided for, and then produce an engraving of the stone (or, 
rather, marble) entablature to show triumphantly the result 
which they have been conscivusly leading up to all the way. 
Vou may prove anything on that kind of principle. T do not 
deny that the Greek entablature appears to be of timber origin. 
T only say it has not been proved to he so. and 1 am sure 
Messrs. l'errot and Chiptez haye not proved it. 

(2) The reviewer thinks Fam captions in objecting to Wren's 
double cupola at St. Paul's as a sham. and that 1 might as well 
object to the vault which hides the interior of the tower over the 
crossing ina medieval cathedral. But he misses the main peint 
of my objection, which is that the exterior timber dome of St. 
Paul's is made to appear, lo the eye, to carry a ponderous stone 
lantern which would, in fact, crush it at ence, and which is 
really the termination of a concealed masonic construction 
thrusting itself through the timber dome. At Flerence and St. 
Meters the stone lantern is really carried by the visible deme 
which appears to carry it: at St. Paul's itis not, and could not 
he. T consider St. Paul's by far the more beautiful design of 
the three, but it cannot be denied that it is a eonstructional 
falschood in that rtspect. (See the bleck section of it given on 
p. 99 of the book.) 

(3) The reviewer objects that [ have denicd to Ttaly any 
speciinen of true Gothic. and yet that Milan is one of the most 
Impressive Gothic interiors in existence, This may be tre as to 
general cflect ; but the detail of Milan is wretched ¢ and it is by 
detail that purity of architectural style is chiefly to be judged, 

UL, Ee virtcorm Stacia, 


(1) Mk. Srvtitvat objects to Perrot and) Chipiez’ work, on 
puimitive Greece being cited for proof of the derivation of the 
Ureck entablature from a wooden origin, 

He seems tome that in this matter possibly the main difference 
between Mr. Statham and the reviewer dies in the meaning to 
be attached to the word Aroof. Absolute mathematical proof is 
seldom to be looked for in archwological or historical descrip: 
tions, and we must: be often contented with a sufficiently high 
probability. “Vahing the word in that sense, it seems to me that 
the circle in which Verrot and Chipies are said to argue, canno 
be made to re-enter into itself 

Mr. Statham allows that the Greek entiblature ‘appears te 
be of timber origin.” Vitruvius (iv. cap, 2) says distinctly that i 
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was so. The remains of primitive architecture in Greece 
particularly at Tiryus—show that wood must have entered 
largely intoarchitectural constructions ; amongst other evidences, 
the traces of wooden dovor-cases cannot be explained away. 
Perrot and Chipiez, with whatever amount of fancifulness there 
may be (and there is no doubt much which is altogether hypo- 
thetical) in their restorations, do come legitimately to an ex- 
planation of the Doric gntta: both under the triglyphs and 
beneath the niutules, as typical of the ends of wouden pegs or 
trenails in timber construetion, which is suttiicient for the argu- 
ment in the review, in which there was no intention to approve 
Perrot and Chipiez restorations and deductions any further than 
that. 

(2) As to the second objection taken to the review =the re- 
mark respecting the cupola of St. Paul's. The remark in the 
review had reference to the objection that the external outline 
of the dome was distinct from the interna), and not to the 
question of support of the lantern; but with reference to the 
latter point, when the lantern of St. Peter's is quoted as sup- 
ported by a more legitimate construction than that of St. Paul's, 
it may be asked: Why the construction of St. l’eter’s dome, 
which is absolutely dependent for its safety on the iron chains 
by which it is hooped together, is preferable to that of St. Paul's, 
where the lantern has a much securer, and therefore not less 
legitimate, support in Sir Christopher Wren’s cone ? 

(3) One remark only on the objection raised to the style of 
Milan Cathedral. ‘he detail is said to be wretched. ‘That it 
does not confurm to the canon of Northern Gothic can be 
readily conceded, but that the shafts of the magnificent forest of 
pillars which support the interior are wretchedly designed, and 
unsuitable to the intended effect, is not so easy to admit. 

Tue REVIEWER. 


Do the Components of Compound Colours in Nature 
follow a Law of Multiple Proportions ? 

THIS question, put by Mr. F. Howard Collins jn Naturr 
(p. 438), may be answered in the negative. 

In practical work there is no indication of sucha law. It is 
found that the two rays, which together produce a compound 
natural colour, may be in any proportions; when there is a mul- 
Uple proportion, and in some cases there must be, it is anly as 
forming part of a series of variations, such as are frequently found 
within the limits of a single popular colour term. Tlow wide 
these proportions may be, can be illustrated by comparing them 
to the varying proportions of two irregular curves towards eich 
other. 

The examples of foliage quoted can only be taken as repre- 
senting individual instances. Variations of climate, age. cultiva- 
tion, and aspect alter the colaur proportions of a given variety 
of leaf: indeed, such variations are sometimes found in the same 
leaf. Josepin W. Lovisonp, 

Salisbury, September 23. 


IN view of the letters, recently printed in NaTUKE, by Mr. 
11. 1. Pillsbury and Mr. Herbert Spencer, it may be well to 
state that Chevrenl published an ‘ Exposé d'un moyen de définir 
et de nommer Jes couleur d’aprés une méthode precise et 
expérimentale ” (Paris, 1861, also Wem. de [ Acad. xxxiii.), in 
which elaborate charts are given showing the colours defined hy 
a decimal system and in ten degrees of saturation. 

Recently Prof. W. Uallock, of this College, has painted discs 
with standard colours, and determined their wave-lengths with 
the spectroscope. These discs were then used to study 6000 
samples of coloured objects, and formule were determined for 
some 500 named colours. These formule have been used for 
defining the names of colours in the new ** Standard Dictionary ” 
(funk and Wagnall’s, New Vork). 

J. McKeen Carvers. 

Columbia College. New Vork, September 20, 


A Problem in Thermodynamics. 


Ir may interest some of your readers to know that the 
problem in thermodynamics, propounded by Mr, Blass in your 
number of August 29, has actually been put to the test. I 
pointed out Mr. Tlass’s letter to my brother, who is a freezing 
engineer, and he showed me a copy of the Zettschrift fiir die 
Gesammelte Kalte-Judustric (Munich) for August, in which an 
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account fs given ot a machine on exactly the principle Mr. 
Blass suggests, by which Herr Linde has succeeded in liqnefy- 
ing air. Jt would appear, therefore, that the ‘theoretical 
minimum of temperature produced at © ~ would be determined 
by the pvint of liquefaction of the gas employed : with a perfect 
unhiquefiable gas it would, L suppose, theeretically, be absolute 
zero. Bowser T. Dinos. 
Cambridge, September 22 


LTS NE WEN Gel S LoS. 


UR knowlcdye of the spectra and other conditionin, 5 
of the new mineral gases has receivcd an im- 
portant additicn in the communication from Drs. Runge 
and Paschen which appeared in last week's NATURE. The 
employment of exposures extending over seven hours 
has given a considerable extension in the number of 
lines, and the bolometer has been called in to investigate 
lines in the infra-red ; better still, they have employed 
well-practised hands ‘in searching for serics of lines. 
Operating, by chemical means, npon a crystal of clévecite 
free fron, any other mineral, they have obtained a pro- 
duct so pure that from these series there are no ont- 
standing lines. Very great weight, therefore, must be 
attached to their conclusions, and there are several 
points of contact with the work upon which | have been 
engaged from a slightly different stand-point since last 
April, when Prof. Ramsay made his fortunate discovery 
of a terrestrial source of hehum. 

} will touch upon some of these points seazefry7. 

In the first place, there has never been the slightest 
doubt in my mind that it was a question of gases and not 
ofagas. The spectroscopic evidence in the laboratory 
alone was complete, and the case was greatly strengthened 
when the behaviour of the various lines in the sun and 
stars was also brought into evidence. Drs. Runge and 
Paschen also declare that the gas given off even by 
a pure crystal of cléveite is not simple. but consists of 
two constituents. To the one containing the line D.,, 
which } discovered in 1868, the name helium remains ; 
the other for the present, we may call ‘gas XN.” The 
chief lines of these two constituents are as follows, accord- 
ing to Runge and Paschen : 


Helium. Gas X. 
3876 6678 
4713 50458 
ae 5016 
4026 Bos 
3889 


Last May | wrote as follows? :— 

“The preliminary reconnaissance suggests that the yas 
obtained from bréggerite, by my method, is one of com- 
plex origin. 

* | now proceed to show that the same conclusion holds 
good for the gases obtained by Profs. Ramsay and Clive 
from cléveite. 

“For this purpose, as the final measures of the lines of 
the gas as obtamed from cléveite by Profs. Ramsay and 
Cléve have not yet been published, | take those given by 
Crookes, and Cléve, as observed by Thalén. 

©The most definite and striking result so far obtained is 


that in the spectra of the minerals giving the yellow line 


I have so far examined, I have never once seen the lines 
recorded by Crookes and Thalén in the blue. ‘This 
demonstrates that the gas obtamed from certain speci- 
mens of cléveite by chemical methods is vastly different 
from that obtained by my method from certain specimens 
of bréggerite, and since from the point of view of the 
blue lines, the spectrum of the gas obtained from cléveite 
is more complex than that of bréggerite, the gas itself 
cannot be more simple. 

“Even the blue lines themselves, instead of appearing 
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wn bloc vary enormously in the sun, the appearances 
being — ; 

4922 4921°3) = 30 mes. 

ans (ty 255 at ices 


* These are not the only facts which ean be adduced to 
suggest that the gas from eléveite is as complex as that from 
hroggerite, but while. on the onc hand, the simple nature 
of the gases obtained by Profs. Ramsay and Cleve, and 
by myself, must be given up, reasoning on spectroscopic 
lines, the observations | have already made on several 
minerals indicate that the gases composing the mixtures 
are by no means the only ones we may hope to obtain.” 

It will be seen that the laboratory separation of 1), 
from the lines 3048. 5016, and 4922 was complete, and 
we now know that they belong to different serics. 


$471 _- ens 
is 
a bel - 
wey 


Later on, in the same month, | returned to this subject, 
and showed that the lines at D and 447 behaved in one 
way. and that at 667 behaved in another. 

I wrote as follows! ; 

~ 1) Ina simple gas hke hydrogen, when the tension of 
the electric current piven by an induction coil is increased, 
by inserting first a jar, and then an air-break into the 
circuit, the effect is to increase the brilliancy and the 
breadth of all the lines, the brillaney and breadth being 
yreatest when the longest air-break is used. 
Contrariwise, when we are dealing with a known 
compound gas; at the lowest tension we may get the 
complete spectrum of the compound without any trace 
of its constitnents, and we may then, by increasing the 
tension, gradually bring in the lines of the constitnents, 
until, when complete dissociation ts finally reached, the 
spectrum of the compound itself disappears. 


te, 


Ds; = 
447. 492.501 5375 634. 667, 
Fu. Viagram showil 2g the order in which the Whes appear in spectrum when braggerite is heated. 


“Working on these lines, the spectrum of the spark at 
atmospheric pressure, passing through the gas, or gases, 
distilled from brogycrite, has been studied with reference 
to the special lines C (hydrogen , 13, 667, and 447. 

“The tirst result is that all the lines do not vary equally, 
a they should do if we were Cealing with a simple yay. 

“The ccond result is that at the lowest tension 667 is 
relateely more brillant than the other lines ; on increnas- 
we the tension, © and 1), considerably increase their 
brillane . C7 relatively and absolutely becoming more 


feeble. whole g47.ecen easily ay a narrow line at low 
trtion, f almet broadened out into invisibility as the 
tenon increased in some of the tubes, or is greatly 


brightened as well as broadened in others’ Fig. us. 
es + ‘ 
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Uisgram showing charges in intensities of lines hrought about by varying the tension of the spark. 
(2) Without air-break. (2) With sir-break. 
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These lines have now been differentiated by Runge and 
Paschen by a different but equally satisfactory method. 

Nor is this all. Vhe difference between the results 
obtained by Thalén and myself seemed susceptible of 
explanation by admitting a fractional distillation, accord- 
ing te which 1); and 447 came off first, and 4922, 5016, 
and 667 later on .Fig. 2). 

Here also 1 got the same result as in the diffusion 
experiment referred to by Drs, Runge and Paschen. 
They found similarly— 

Less bright. More bright. 
ID, 5016 
6675 

All these various lines of evidence tend therefore to 
complexity, and there can be little doubt from the con- 
vergence of all these lines of work, the results of which 


Ds Cc 
5875. 


agree among themselves, that we are in presence of at 
least two distinct gases, the complete speetra of which are 
those given by Drs. Runge and Paschen. 

‘The second point is that there is no connection what- 
ever between either of these gases and argon. Argon is 
of the earth, earthy, but helium and gas X are distinctly 
eclestial, even more celestial than | thought when | 
claimed for them last May! the dignity of “a new order 
of gases of the highest importance to celestial chem- 
istry.” It was supposed at first that the spectra con- 
tained any number of common lines, next that there were 
two coincidences in the red between the new gases and 
argon: one | found broke down with moderate dispersion, 
the other has yielded to the still greater dispersion 
employed by Drs. Runge and Paschen ; and, more than 
this, | have not found a single coineidence between argon 
and any line in the spectrum of any celestial body what- 


ever, ‘Vhis happens, as everybody knows, also in the 
case of oxygen, nitroyen, chlorine, «nd the like. 

The third point is as follaws. So far 1 have worked 
upen some eighty minerals, and | have found the 
yellow line in sixteen; among the lines which [ have 
already reported to the Royal Society are included all 
the stronger ones in the various series determined by the 
German physicists, but | can now add that in the region 
over which my work has extended, there is searccly a 
single line in their series which | have not cither seen or 
photographed in the spectrum of some celestial body or 
unother. The following tables will show the results T 
have already obtained with all the six series of lines 
indicated by Drs. Runge and Paschen. 
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NO. 


* Means that these lines are out of the range of my observations. 


At Ol. 52) 


Henium. In the tables, under * Sun,” C, followed by a number, 
| : ; : indicates the frequency as given by Young ; E indicates 
UNee) aE SOC? auld the lines photographed during the eclipse of 1893. Under 
‘star or nebula” the references arc to the tables given 
3889 Cc E MOTEL y in my memoir on the nebula of Orion (Phil. Trans. vol. 
3188 elxxxvi. (1895), p. 86 ef seg. NX = Nebula of Orion). 
2945 | Itydrogen, hehum, and gas X are thus proved to be 
2829 ' those elements which are, we may say, completely repre- 
27 Oty sented in the hottest stars and in the hottest part of the 
2723 sun that we can get at. Tlere then, in 1895, we have 
2696 abundant confirmation of the views | put forward in 1868 
2677 as to the close connection between helium and hydrogen. 
5876 € ioe. JPANORSURN SIEOCK ERS 
a7? G1comels ee Se em 3 
4026 @ 25 1b : 
3820 Ie a Cygni GUS SISANIICIHE TN PBOKOME OE” ZTE (ORE OVI Ol 
3705, a second volume of the Linacre Reports, which has 
3034 lately been printed, shows that the zoological 
3587 | oy pate Se A cae 
3555 | laboratory at Oxford continues to be a source of pro- 
3513 duction of many interesting and valuable contributions 
3499 tx to knowledge. taint 
3488 In the course of a little more than one year the 
3479 colleagues and pupils of Prof. Lankester have published 
BiGe a number of memoirs and essays, which, when collected 
3466 together, form a bulky octavo volume, illustrated by 
3461 numerous lithographs and woodcuts. 

There is, as might be expected, considerable range in the 
qos C He as interest and importance of the several items composing 
ae - Ge E N. a Cygni the volume, but not one of them could have been omitted 
8 > without lessening its value to the zoologist. At least four 
3777 E Bellatrix of the memoirs are of such importance that they may be 
3652 considered to be standard works to which reference must 
3599 be frequently made in future by naturalists of all nation- 
3567 » alities. Of these. perhaps, the most important is lrof. 
Soa7 x Poulton’s memoir on the structure of the hair and bill of 
3517 the duck-billed Platypus, which contains not only an 
3503 excellent account of certain histological features of this 
3491 | rare animal, but some extremely suggestive remarks, 
3482 derived from this research, on the relations of hairs and 

= as scales. 

(Rey SS Dr. Benham’s beautifully illustrated essay on the brain 

i ; of the interesting Chimpanzee “Sally,” which recently 
a St ey ancl lived and died in the Zoological Gardens in london, 
= = 7 forms an important chapter in “ Man’s place in Nature.” 
5016 C30 E The careful comparison which Dr. Benham gives of the 
3965 ? WU Gy large and valuable series of anthropoid and human brains 
3614 iB: which he has examined, makes this memoir one of special 
3448 interest and importance. : 
8355 Mr. Bourne’s monograph on the post-embryonic 
Seon development of Fungia gives us, at last, detailed inforina- 
3288 | tion and good illustrations of a subject which has long 
3231 | interested zoologists. 
3213 The description of Prof. Lankester’s collection of the 
6678 ome species of Amphioxus and the genera allied to it, which 
oie oo E has been carefully and ably written by Miss Kirkaldy, 
4388 3 i Sones torms a memoir which will be welcomed heartily by 
4144 i Wty zoologists in all civilised countries. 
4009 Ul. _ The other contributions to this volume are of less 
3927 Bellatrix importance, perhaps, than those referred to above, but 
3872 3ellatrin they are all useful additions to our knowledge of many 
3533 1B Ifid by I] line widely separated branches of zoology, and being carefully 
3806 3ellatrix written, and the result of work done under excellent 
3785 * advice and guidance, cannot be neglected by those who 
are specially interested in the branches of zoology of 
7252 2 which they treat. 
a 8 erhee With such a volume of good useful work Lefore us, it 
Been Hehe. is truly lamentable to read in Prof, Lankester’s editorial 
4024 > ately + preface of the general indifference prevailing in the 
3930 iltal tim 1k. governing bodies of the Oxford colleges towards the 
3878 ‘a ie: a Cygni progress of natural knowledge. Vhe University of Oxford 
3535 GC; Ip a Cygni and the colleges together are the possessors of very large 
3503 * endowments for the cultivation of learning in all ito 


branches. No university in the empire is so fortunately 


1“ The Linacre Reports.” Yol, ti. 


situated, as rezards funds, as Oxford 1s at the present day, 
and yet the just claims of the most progressive sciences 
upon her vast resources are persistently neglected, and 
she remains in the position of a tollower rather than a 
Ieader in most of the scientific movements of the day. 

The efforts that Prof. Lankester has so successfully 
made to stimulate his pupils to investigate natural things, 
have been made in spite ot, and not as they should have 
been with the warm support and sympathy of the collegiate 
>¥stems that prevail in Oxford. 

During the past ten years only four fellowships have 
heen awarded to youns coologists of promise by the 
ford colleges. The recipients of this support have 
each produced valuable work, which has reflected great 
credit upon themselves and the enlightened action of the 
colleges to which they belong. Net one of them has 
oincd the ranks of the idle fellows which abound in the 
old universitics of this country. “The experiment cannot, 
therefore, be said to be a failure. tis as a fact the most 


conspicuous success of any of the college enterprises of 


the present day. Why then, it may be asked, have not 
other colle,es followed the ex: unple that has been set? 
The answer to this question Is to be found in the fact 
that, in consequence of the unfortunate competition that 
exists between colleges to swell the ranks of their 
undergraduates, the income of the endowments ts frittered 
away in the salaries of the heads, the stewards, the 
Sursars, and the tutors of the pass-men. Whether the 
tine will soon come when a radical alteration will be 
made in the administration of the college endowments 

is ditheult to say, but there can be no doubt that 


the present state of affairs as rezards the support of 


natural science in Osford is little short of scandalous, 
and should call for the sertous attention of 
niuence who have her interests at heart. 


Prof. Lankester is to be conpratulated on the efforts he 


has personally made, as shawn by the two volumes of 


“The Linacre Reports” to stimulate research in his own 
granch of science at Oxford; and itis to be most sincerely 
hoped that, ina hte while, his enterprise will meet with 
the recognition from the colleges that it deserves. 
SVPNES J. TcKSON, 


OV ETAL VLE ENE JEN TIEGES TAME IVETE. 
Ni DEEPER spat in the ocean thanany yet known has 
been recently found by ULM. surveying ship 
eneuin. Uniortunately the observation was not com- 
plete, asa fault in the wire caused it te break when 4yoo 
fathoms had run out without bottom having been 
reached. 

Commander Balfour reports that this oceurred in lat. 
23 40 S., long. 175 10° W., about Go miles north of a 
sounding of 4428 fathoms obtained by Captain Aldrich 
niS88.  \ previous attempt to reach bottom had been 
forled by a similar aecident to the wire when 4300 fathoms 
had passed out, snd the rising wind and sea prevented 
any further attempt at the time. As the deepest cast 
hitherto obtained is one of 4655 fathoms near Japan, it 
Satany rete certain that che depth at the position named 
s at lease 245 fathoms greater, 

It is hoped that before long a more successful attempt 
to ind the actual depth will be nade. 

September 28. NA Won aul Soe NGHTEN TC TCDS 


TEUNC USB REL TMH 
N Saturday afternoon, VM. Pasteur died at Garches, 
near St. Cloud, where he had gone for the summer 
norder to be near Paris, «nd at the same time to be 
vear the large establishinent for the preparation of 
ANnUtOx © Sernm, 
In 176, Pasteur suffered from an attack of paralysis, 
he result apparently of a cerebral haimorrhage 3 but 
Uthough trae 
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of this paralysis remained, he enjoyed j Emperor William, that, during the bitterness caused 
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fairly xood health until 1887, when he developed 
toms of heart and kidney disease, probably a recru- 
deseence of the diseases associated with his carlier 
paralysis, Four years ago he suffered from intluenea, 
which appears to have left further weakness of the heart 
Last winter he was unable to do any work, and in fac 
was confined to bed for several months : but when 
summer came, he was able to go to his country house a 
Villencuve Vietang, near St. Cloud, where he ret 
in comparatively goad health. though easily fatigued, 
until about three weeks ago, when, he seems to have felt 
that the end was approaching. It is stated that “about 
three weeks ago he kissed his yrandchildren fondly, and 
pressed each for some time to his breast. sobbing as he 
did so, On being asked what was the matter, he said 
‘The matter is that T must so soon leave them’? He 
appeared to be no worse at this time, but about a wee 
later symptoms of urzemia began to develop, he became 
comatose, and on Wednesday last the uremic poisoning 
became more marked. and by Friday it was evident that 
there could be only one termination to the illness. 

In 1891 (NATURE, March 26) we gave a sketch of hi 
life fram the pen of Sir James Paget, some features of 
which may now be repeated. “louis Pasteur was born 
on December 27, 1822, at Dole, in the Jura. where hi 
father, an old saldier wha had been decorated on the 
field of batile, worked hard as a tanner.” Father and 
mother alike seem to have been earnest. thoughtral 
people, whose one ambition seems to have been to “ mak 
a man” of their son. 

“In 1825 they removed to Arbois, and as soon as ht 
was old cnough to be admitted as a day boy, Pasteu 
began his studies in the Communal College, and ther 
after the tirst year or two, he worked hard and g 
distinction.” Ile a in turn, studied . for al 


aw p- 


Tle was cate (ounce when he tirst applic dl tor Bint 
but it was net until he had studied for a year that hi 
went in for the examination ; and m 1843 it is recerde 
that he was fourth on the list of successful competitor 
Atavery early period he devoted special attention t 
chemistry under Darlay at Besangon, and then unde 
Dumas at the Sorbonne, and Balard at the Eee 
Normale, lere, too, in the Ecole Normale, he con 
meneed that study of molecular physics, espec 
in relation to the formation of crystals, which led 
to his now classical investigation on the 1 
crystals of the tartrates and paratartrates of 
and ammonia. In 1847 he took his degree of Doct 
of Science, after which he was appointed Assistant an 
then Professor of Chemical Physics in the Universit 
of Strassburg. In 1854 he was appointed Dean of dl 
Faculty of Scienees at Lille, where he spent three vea) 
in organising the new school, and commenced thos 
experiments on fermentation which seemed to folla 
naturally on his researches on the tartaric acids. | 
found that certain processes of fermentation were sett 
by distinet micro-organisms, under the action of wh 
organic salts and even inorgame substances were brok 
down, and others were formed in their place. Th 
years later he was appointed Director of Studies in t 
Ecole Normale in Paris, which office he retained ui 
he During this same period he was Vrofessor, firs 
Geology, then of Physics, and latterly of Chemistry in| 
Ecole des Beaux Arts. He also held the positiar 
Professor of Chemistry at the Sorbonne, 

As carly is 1856, before his recall to Paris, the Ra 
Society of eons awarded to him the Kumford Me 
for his researches on the polarisation of Tight. 
1869 he was made a foreign member of the Re 
Society, and in 1874 the Copley Medal was piven to] 
It is interesting to note in connection with his ree 
action as regards the Order offered to him 
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the war, M. Pasteur sent back the Diploma of Doctor 
given to him by the University of Bonn in 18658, and 
subsequently received a message from the students call- 
ing him an impostor and a quack. In 1881 Vasteur 
was elected a member of the Freneh Academy, suc- 
ceeding to the seat of M. Littré. About the same time 
he was made an honorary Doctor of Science of the 
University of Oxford. In 1887 he was appointed per- 
petunl secretary of the Academy of Sciences, but in 
1889, owing to the faiture of his health, he was compelled 
to hand over the duties of this position to M. Bertholct. 

At the conclusion of his researches on crystals and 
wine fermentation, Pasteur commenced an inquiry into 
the diseases of the silkworm, and in no investigation 
that he undertook were his method and thoroughness 
more fully exemplified than in this. When he com- 
menced his inquiry he had never even scen a 
sitkworm, but for four years he spent several months 
of cach year in tracing the germs of the “ pebrine ” disease 
through the various stages of development of the worm, 
egy, lara. chrysalis, and imoth. Ile found what he 
described as “corpuscles, which he indicated were 
the contagious clements of the disease. These were 
taken up from the mulberry-leaves on which they 
had bcen previously deposited by diseased moths: 
some of the worms died, but others went on to the 
chrysals and even to the moth stage, still affected by 
these “corpusctes,” and the cggs laid by these moths 
were also found tocontain them. Je was convinced that 
the only way was to breed from moths not affected by 
the disease, and “to this end he invented the plan which 
has been universally adopted, and has restored a source 
of wealth to the silk districts: each female moth, when 
ready to lay eggs, is placed on a separate picce of linen, 
on which it may Jay them all ; after it has laid them and 
has died, it is dried, and then pounded in water, and, the 
water is then examined microscopically. 1f “corpuscles” 
are found init. the whole of the eggs of this moth, and the 
Imen on which they are laid, are burnt; if no cor- 
puscles are found, the egys are kept, to be, in due time, 
hatched. and yield healthy silkworms.” 

-asteurs experiments on fermentation began to have a 
more direct bearing on discase when Sir Joseph Lister, 
applying the principles to the changes that occur in 
wounds, was able by his antiseptic practice to exclude 
putrefactive and septic yerms from wounds, and so to 
prevent those terrible sequelic which were the terror of 
surgeons of the past generation. 

Then came Pasteur’s great work in bacteriology, his 
attenuation of the anthrax bacillus and of other pathogenic 
organisms by which he procured a vaccinating virus, cap- 
bie of producing a mild form of the disease : as a result of 
this attack vaccinated animals were protected against the 
ttacks of the non-attenuated organism. ‘his was first 
proved in connection with fow!-cholera, then in connection 
vith swine erysipelas; but the most important application 
it that time was in connection with anthrax. lis work on 
1ydrophobia is still fresh in the minds of all. Vasteur’s 
york does not end with his death. He had collected in the 
netitut Pasteur, which was raised as a memorial to his 
fe’s work, a band of able and well-trained investigators, 
sho are imbued with the spirit that animated his mind 
nd sout men who, under his advice and encouragement, 
re working out the details of the great works that he 
Aitiated, who are endowed with some of his great mental 
ower, and who have been fully trained under his eye im the 
ethods of direct experiment and accurate observation. 
en who have been taught by him “n’avancez rien qui 
puisse ctre prouvé dune fagcon simple et décisive,” 
rule always practised by himself. 
lrance may well offer a public funeral. Louis Pasteur 
as one of her noblest sons--an honoured one during 
is life, and deeply lamented now that he is dead. 

!n Pasteur not only has France lost the greatest /rench- 
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man, but the worid has lost one of its greatest benefactors, 
not only of this age but of all time. Letters and tcle- 
grams of condolence have been sent by men of hght and 
leading in many nations, and they indicate the sorrow felt 
unto the ends of the earth. No greater testimony than 
this could be given of the esteem in which the memory of 
the great investigator is held. The blessings which the 
human race owes to Pastcur have been recognised for 
some time, and now that the mind which gave them 
birth is at rest, one great outburst of grief arises. The 
expression of sorrow im France is fulland sincere. At the 
funeral, which is arranged to take place next Saturday, the 
President of the Repubhe will be present, and other 
representatives of the French Government, together 
with a multitude of fellow-workers and fricnds who revere 
Pasteur’s memory. ‘The funcral procession will first pro- 
ceed to Notre Dame, where a solemn requiem will be 
chanted in presence of the Archbishop of Varis. The 
body will afterwards he placed in one of the vaults of the 
cathedral until the celebration of the Centenary of the 
Institute of France, in three weeks’ time, when it will be 
removed to its final resting-place. 1t has been arranged 
that the body of the great investigator shall be finally 
interred at the Institute which bears his name, and which 
will form a fitting monument to him. The representa- 
tives of science who will be assembled in Paris for the 
Centenary will accompany the wansfer of the mortal 
remains of their forcmost fellow-worker : 50 that while 
they unite to celebrate the foundation of the Institute of 
France, they will join together in sorrow for the deep 
loss which science has sustained. 
NOTES. 

THE eleventh International Geodetic Conference was opencd 
at Berlin on Tuesday. Representatives were present from 
Austria, Belgium. France, Italy, Japan, Norway. Servia. Spain. 
Sweden. Switzerland, and the United States. The proceed- 
ings were opened by Dr. Bosse, the Prussian Minister of lublic 


Education. 

-\ NEW meteorological observatory is reported to have been 
opened on the Brocken. in the ]arz Mountains, on Tuesday. 
The observations obtained there will be useful for discusston in 
connection with those made at the observatory on Ben Nevis. 

Sir Davo SALoMoxs has arranged for an exhibition of 
horseless carriages on Tuesday, Octoher 15, at the Tunbridge 
Wells Agricultural Show Ground, which has been lent to him 
for the occasion. The carriages will enter the ring at three 
o'clock p.m. The entrance money received will be used for 
prizes to be awarded at the show of the Tunbridge Wells and 
South Eastern Counties Agricultural Socicty next year, fer the 
best horseless carriages intended to be used for agricultural, 
trade, and private purposes. Invitation tickets for the exhibi- 
tion may be secured in order of application by Fellows and 
Members of the following Institutions sending an addressed 
envelope to one of the Seeretaries—the Institution of Civil 
Engineers, the Institute of Electrical Engineers, the Institute of 
Mechanical Engineers, the Koyal College of Vhysicians, and the 
Royal College of Surgeons. 

Tite Medical Schools attached to V.ondon and provincial 
hospitals. commenced a new session on Tuesday with the 
customary introductory addresses. Prof. J. K. Bradford, at 
University College, discussed the positions occupied by biology, 
anatomy, and physiology in the medical curriculum, Dr. A. 1’. 
Laurie addressed the students at St. Marys Hospital on the 
anedical profession and unhealthy trades. At the London Hos- 
pital, Dr. J. llughlings-Jackson was presented with his portrait 
and a piece of plate, in recognition of his great services to the 
J.ondon Mospital and Medical College, of his distinguished 
position in the profession, and of the advance he has cffeeted in 
medical science by his laborious investigations and profound 
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insight into the diseases of the nervous system, The presenta- 
tion was made by Sir James Paget, who also presented the 
*rizes to the students. Mr. G. 1). Pollock advised the students 
.t St. George s Hospital as to their methods and aims of work. 
-\ valuable address on the more important developments of 
inedern medicine, especially in the department of bacteriology, 
was given at Westminster ]lospital by Dr. S. M. Copeman, 
Dr. W. J. Mickle discoursed on psychological medicine at 
Middlesex Hospital, and Dr. G. D'Ath read a paper at Guy's 
Hospital on ‘Our Profession, our Patients, our Public, and our 
Press” The introductory address to the students of the London 
School of Medicine for Women was given by Miss Elaby. 

Ti annual exhibition of natural scientific specimens of the 
South London Natural History Society will be held at the St. 
Martin's Town Halt, Charing Cross, on the evening of 
October 17. 


A roRTRALT bust in bronze of the late Dr. Robert Brown, 
the botanist, has been presented to the Montrose Town Council 
by Miss Maton, a kinswoman of the botanist ; it has been placed 
in a niche in the house where Dr. Brown was born in 1773. 


Tutt Lancet announces that a subscription has been opened in 
Bristol to provide for the purchase and retention in that city of 
the celebrated! collection of relics belonging to Jenner in con- 
nection with his introduction of vaccination. The collection is 
at present the property of Mr. Frederick Nockler, of Wotton- 
under-Edye, and was exhibited by him at the Bristol Exhibition 
in 1893, and since then in London, at cach of which places it 
attracted a considerable amount of attention. 

Was any record obtained of an earthquake in England on 
September 13? A correspondent informs us that at 12.25 a.m. 
on that day, four slight but very distinct shocks were felt two 
miles north-west of Southampton. The shocks caused the 
room to shake, and a deep grinding noise was heard; they 
eccurred a fers seconds after each other, but the interval between 
the third and fourth was a little longer than that between the 
|'revious tremors. The last shock appears to have been the 
most intense. 


Osx Saturday, September 14, the ceremony of breaking 
the soil preparatory to the erection of the new building 
of the Brooklyn Institute, was performed in that city. The 
estimated cost of the new building is several millions of 
dollars, as its projectors intend it to he one of the finest and 
most complete of its kind erected. The Institute, which 
has a membership approaching 4000, has never yet had a 
suitable home, and it is confidently anticipated that rapid strides 
in membership and usefulness will be made when the present 
scheme has heen carried to a conclusion. 

We much regre! to have to record the death, from injuries 
received whilst riding his bicycle, of Prof. C. V. Riley, of 
Washington. Prof. Riley, who was fifty-two years oll and a 
native of England, died on September 14. le way for many 
years State entomologist of Missouri, and from 1878 ull 1594 was 
t,overnment entomologist of the United States, and as such did 
very much in devising and applying means to destroy noxious 
Insects. 
the white scale in California, a few years ago, by introducing the 


Tis successful experiment in checking the ravages of 


paratitic lady bug, Medadiz cardinals, was among the most 
Prof. Riley has 
wetten and published much. lie was one of the original Fellows 


Vrillient triumphs of economic entomology. 


+f the American Association for the Advancement of Science, 
end Treident of the Zoological Section in i888, when he 


deliver dw eldres on the causes of variation in organic forms. 


At cHorpiob have dittered niuch as to the character of 


crystallised browane. 
eld 


Sehetvenberge r 


temelin-Kraut’s Hand-book describes the 
subetante a 


ays‘ 
MONI 953, VOL. 52) 


feel grey and similar to iodine, whereas 
oli Lromine is a crystalline, brawn-red 
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mass, and not grey-blne, as it is often described.” The Ze7¢- 
schript fiir Anorganische Chemte (x. tand 2) gives a short ac- 
count of its preparation hy Henryk Arctowski by a new method. 
A very concentrated solution of bromine in carbon bisulphide, 
when cooled to ~ 90, deposits the halogen in the crystalline form 
and free from the solvent. When thus obtained, bromine forms 
amass of fine needles of some millimetres length, which have a 
fine dark carmine-red colour like that of chromium trionide. 
Solid bromine, obtained in mass, has a crystalline fracture, and 
has no well-defined metallic lustre like iodine ; at the best, it has 
a dall black metallic appearance. 

Tie boiling point and the critical temperature of hydrogen, 
concerning which Vrof. K. Olszewski made a preliminary state- 
mentin NATURE some little time ago, have since been determined 
by him with every precaution against error, with the result that 
his first estimate is proved to have been very near the truth. In 
the current number of MWiedemann'’s Annalen the process is 
described in detail, The ‘expansion method,” which had 
already been suceessfully employed to determine the critical 
pressure, was again utilised, the critical temperature being the 
temperature at which liquid hydrogen, when slowly released from 
pressure, first boils up, and the boiling point being the tempera- 
ture attained when the pressure is reduced to that of one atmo- 
sphere. The chief difficulty was, as usual, that of determining 
the temperature accurately. Prof. Olszewski succeeded here by 
using a coil of thin platinum wire immersed in the hydrogen, 
whose varying resistance indicated the amonnt hy which it was 
cooled. This coil was placed in a cast-iron cylinder into 
which hydrogen was conducted from a reservoir under 1$0 
atmospheres pressure. The cast-iron cylinder could be brought 
down to a temperature of - 210° C,, not far from the absolute 
zero, by means of liquid oxygen. But the critical temperature 
of hydrogen was found to be still lower, viz. — 234°5° C., and had 
to be found by extrapolation. The boiling point was - 243°5" C., 
or —406°3° F. 

IN a report on the Coosa coal-field, published by the Geo- 
logical Survey of Alabama, Mr. A. M. Gibson describes some 
remarkable effects of the great “ cloud-bursts” which devastatec 
that region in 1872, and are still conspicuous after a lapse of 
over twenty years. Clean-cut channels, in one case sixty feet 
wide and three or four feet deep, are described as extending 
down the mountain sides. They were formed by the direet 
force of the downpour of water, and along them were carried 
great masses of rock—one weighing a hundred tons—earth, 
trees, Xe., which formed moraine-hke masses al the base, or 
were scattered far over the lower ground. 

Vo. vi. of the new series of Reports of the Geological Survey 
of Canada has recently been published, and contains the annual 
reports for the years 1892 and 1$93, two special preliminary 
reports on particular districts (namely, parts of Ontario and 
Nova Scotia), and chemical and mining reports illustrated by 
numcrous statistical diagrams. Among the matters of genera 
interest, we may note the results of Mr. Low’s exploration ¢ 
He finds that the interior of Labrador is well 
wooded, heing a treeless wilderness as  generall 
supposed, and finds evidence that the continental ice-cap toe 
its rise in the interior of that country. In the chemical repor 
Mr. G. C. Hoffmann records a remarkable mineralogieal di 
covery, Inthe kaolinized perthite from a pegmatite vein a 
found spherules of metallic iron, mostly minute but at tint 
measuring. as much as a millimetre in diameter, and having 
Mr. Hoffmann refers to similar spheru 
described by him some years ago (Zrans. Nay. Soc. Canaa 
vol, vin. sec. iii, p. 39), on the joint-surfaces of a quartzite, 
considers that the explanation suggested in that case applies ht 
again ~that the iron has heen reduced from limonite by the ach 
of organic matter. 


Labrador. 
instead of 


siliceous nucleus, 
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Tite Canadian (Geological Survey has published the second 
part of yol, iii. of its monographs on ‘ Paleozoic Fossils,” 
in which Mr. Whiteaves describes and figures fossils—chiefly 
Gastropods and Brachiopods—from the (Guelph and ITudson 
River formations. 


We have received from Mr. J. If. Knowles, of Lavender 
Hill, S.W., a catalogue of various hooks of science which he 
has for sale. Many interesting and valuable works on Ornith- 
ology, Botany, Astronomy, and other sciences are included. 


Messrs. JARROLD AND SONS have just published an abridged 
edition of ** The Official Guide to the Norwich Castle Museum,” 
at the small price of sixpence. The chief author of the book is 
Mr. T. Southwell, who has produced a work that should be in 
the hands of all visitors to the muscum, which it so well describes. 
The little work is admirably compiled, and is illustrated by 
numerous figures in the text. 


THe valuable series of reprints now being published by Mr. 
Engelmann, of Leipsig, under the title of Ostwald’s ** Klassiker 
der -xakten Wissenschaften “ has recently had four more volumes 
added to it. These, numbered 63 to 66, contain respectively the 
following papers :—“‘ Zur Entdeckung des Elektromagnetismus,” 
hy H. C. Oersted and-T. J. Seeheck : ‘* Uber die Vierfach 
Periodischen Functionen Zweier Variabeln,” by C. G. J. 
Jacobi; ‘‘ Abhandlung ueber die Functionen Zweier Variabler 
mit vier Perioden,” by G. Rosenhain ; and ‘* Die Anfange des 
Natiirlichen Systemes der Chemischen Elemente,” by J. W. 
Docbereiner and Max Pettenkofer. 


We have received part i. vol. vi. of the Transactions of the 
Norfolk and Norwich Naturalists’ Society, by which it appears 
that the Society has just completed its twenty-sixth year, and to 
be financially in a prosperous condition; now numbering 275 
members, amongst whom we recognise many well-known names. 
The presidential address, by Dr. Plowright, was mainly devoted 
to the consideration of some obscure points in the life-history and 
development of the various forms of Pucezufa, which he showed 
had by no means been worked out, and indicated the directicn 
in which further investigations should be pursued. Amongst 
the papers read hefore the Society, and published in their 77razs- 
actzons, is a very interesting one on ‘‘ Neolithic Man in Thetford 
District,” with illustrations of the various types of flint imple- 
ments found in the river-gravels of that neighbourhood. The 
usual ‘Report on the Ilerring Iishery of Yarmouth and 
Lowestoft ™ is also published, which having been continued 
for fourteen consecutive years, in the alsence of trustworthy 
statistics on the subject elsewhere, should be possessed of value ; 
and the same may be said of the very full meteorological notes 
hy Mr. A. W. Preston. A chatty paper on ‘‘ Old-time Yarmouth 
Naturalists,” by Mr. F. Danby-l’almer, should also be men- 
tioned as giving some particulars of the more noticealle of che 
old-time naturalists, for which that ornithologically rich section 
of the east coast has always been remarkable. There are fifteen 
published papers in all, each of which speaks well for the 
vitality and usefulness of the Society. 


Tie additions to the Zoological Society's Gardens during 
the past week include two Bonnet Monkeys (.)/acacus 
Sénteus,? 9) from India, presented respectively by Mr. 
Thomas Mackenzie and Messrs. Davies and Sons: a Chim- 
panzee (dathropopithecus tragldytes,&) from West Africa, 
presented by Captain G. C. Denton; a Piping Guan (Prpzle 
éumanensts) from Urmguay, presented by Mr. 1’. du Pré Gren- 
fell ; four Green Lizards (Lacerta eiridis\, three Wall Lizards 
(Lacerta muralis), Vuropean, presented by Mr. C. W. 
Tytheridge ; two Laughing Kingfishers (Dacelo gégantca) from 
Australia, deposited ; a Common Seal (Pahoca vtiidtia) from 
Scotland, purchased. 
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RETURN OF Faye’s ComnET. A telegram from Kiel, received 
on September 28, announces that Faye’s comet was observed by 
Javelle at Nice on the 26th. At 12h. 34°Sm., Nice time, it was 
in R.A. 21h. 8m. tts., and Decl. 1° 54/5. It is accordingly 
well situated in the north-western part of the constellation 
Aquarius, crossing the meridian a little before g p.m. At the 
time of observation it was noted as ‘ fecble.” 


ELEMENTS AND EPHEMERIS OF COMET a, 1895 (SWIFT).— 
Wr. Berberich has computed the following new elements of 
Swilt’s comet, from observations made at Mount Hamilton, 
-August 21; Nice, August 31; and Strassburg, September 16. 

These elements represent the comet's orbit with a greater 
degree of accuracy than those previously deduced, and the 
ephemeris determined from them closely represents observations 
made at Paris. [In continuation of the ephemeris given in 
NATURE of September §, we print the following, from Edinburgh 
Ctreular No. 46 :— 


T = 1895, auz. 20, 88450 AL 7. Berlin 
°o ’ “ 
™-Q = 167 47 78} B = 502"°654 
& = 170 16 17°3; 1895-0 log a@ = 0°565825 
ens) 24-9) log g = 07112686 
@ = 40 22 17°6 Period = 7°059 years. 
Ephemeris for Berlin Midnight, 
1895, a. app. 6 app. Bright- 
he Ts 58 A Ness. 
Oct 2 eee 7) +4 32:9 
Ei ied aes 4 23°9 o'62 
6 225 9 . 4 15°73 
$ PBR SU ce SEAL GIST ee CED 
ihe) Ls es Sos So) 
12 1 26 6 3 52°55 0°50 
ref 1 26 19 38 46°2 
16 1 26 31 OMS 5 OR 
18 Te2On2 Basso 
20 HH GS ben BG) 038 
22 D7 8 ooo 3 29°0 
A 1 27 19 5027.0 0°33 
AS wo, ) 2 RE 3 25°9 
28 Ae BS cox PS BBR 0°29 


It will be noticed that the comet is diminishing in brightness, 
and on October 12 will only be half the brightness at the time of 
discovery, August 20. 


y Vircinis.—Of the many double-star orbits which have 
recently been computed by Dr. See, of Chicago, none presents 
more features of interest than that of y Virginis. This famous 
double star has been very persistently observed since its dis- 
covery in 1718, but none of the orbits previously determined are 
consistent with the most recent observations. Including some 
of his own measures, Dr. See finds the following elements 
(Astronomical Journal, No. 352) :— 


P= 194'0 years 2 = 504 
Te — 5153655350, oe z= 31°0 
o = 08974 ,, eo) AL 27010) 
a= 3°°989 ie w= 1°S557 


Apparent orbit : 


Length of major axis = 6824 

+. 9s minor axis = 3'7°530 

Angle of major axis = 1407°°4 

ys +, periastron = t40°'y 

Distance of star from centre = 3062 


A comparison of computed and observed places shows, 
according to Dr. See, that these elements are probably the most 
exact yet found for any binary star. It will be seen from the 
figures given that the line of nodes coincides with the minor 
axis of the real ellipse, which is also the minor axis of its projec- 
tion ; and, owing to the small inclination. the apparent ellipse 
is only slightly less eccentric than the real ellipse, so that the 
foci of the two ellipses nearly coincide. Dr. See points out that 
one of the consequences of this disposition of the orbit is to 
make the movement of the radius vector in the apparent orhit 
very little different from that in the real orbit, so that y Virginis 
furnishes the best test we have for the exactness of the law of 
gravitation in stellar systems. ‘* If there is any deviation from 
the Keplerian law of areas, it must be extremely slight. There- 


egbe faces aniyoentral. agli it differs ar all from the 
hew of Nowtel@ th deviation mist be relatively unimportant.” 

Tw orbit is also remarkable for its great eccentricity. which 

rpasses that of any known stellar orbit. 

Tir many years to come the angular motion will be very slow, 
2). Tir, see drews Sttention tv) the fact that observations of 
castatiee will be mere Valuable than anguler ieeasures in effecting 

furl) cr haprovenent in the clements. 


LTTE ELITR LIENS 2 TL NUL AOOL OG TC dae 
(LOIN CHR sei hd Mae EIEN 


KOM frst ts last this Congress. the Session of which 
lasted from September £5 ty 21, was favoured by ex- 


ce qiti nally tige autun in weather, and the quaint old town of 
Leytlen., where the gS was held. as well as the island 


Mather. the Zoological Park at Graveland (where apteryx 
thnves av | mus are kept in free pastures . the Zoological Station 


<t Pleld@r. the se)-beach of Katwijk and Scheveningen. and 
the port Wattertam, t+ all of which places excursions were 
orgagise |. were udder these circumstances seen at their very 
best. 

Ve slberacter of the mecting was eminently international. 


The daly tatletin, although edited in French, contaimed an- 
peeneemen Ss of Iectures to be held and of papers to he read in 
Loglishand inGierman, and inthe Sections these three difterent 
tongues ¢ften succeeded one another rapidly and fraternally. 

Qo the Sunday evening preceeding the official opening there 
he! been an informal mustering of the torces then already 
wsseritled. and Vrof. Iubrecht, of Utrecht. who, as lresident 
of the Netherlawds Zpelogieal Society, gave a hearty welcome to 
those present, hinted at the madyvisability of allowing the use of 
mére than these three langiages. 

sull, besides forty-two represensatives fron) Great Britain and 
the Tnited States. siaty-thive from Trance and Belgium, and 
twenty fron (rerpiany and \ustria, there were ne less than eleven 
Kuussiins. eight Seandinavians, and sixty-four Dutchmen in- 
scribed os members. whe had te restiet the use of their native 
language ty conversation among themselves, 

The total number of members inseribed was 232. and not only 
the nuntler but also the quality of the zoulogists assembled was 
such as to make this internstional gathering really a very 
te] resentative one, Which served to bring together some of the 
veterans cf the old guerd, and a great number of the younger 
rencration of zoologists. 

A glance along the list of those that were present will show 
this at onee, Vhere we tind ful. Viet. Carns. Th, Vimer, V. 


Hlensen, .\. Metzger. F. E. Schulze. KB. Semon, J. Spe 
Kk. Virchow, Aug. Weismann. K. Grobben, Ch. Julin, FE 
Selys Longchamps, Litken. 1H. Field, 0, C. Marsh. W. 1. 
Seatt C. We Stiles, 1. Blanchard. KE. Bouvier. A. Certes, .\. 
Milne-ldwards, b.. Perrier, 1. Vaillant, [) Anderson, Sir W. TL. 
Tlower, S.J. Plichson, Jebn Murray, Adam Sedgwich, KK. 1. 


Sharpe. I. Trimen, 
C. Tmern, hk. 


d Arcy Thompson, S. Apathy. S. Urusina, 
: Collen, .\. Kowalevsky, W. Schimkevitch, 
AN. Selenshy, W. Bhusius, N. Zogralf, We Leche. bo AS Smit, 
Th. Steller, van Whe, Wax Weber, Vosmacr. Sluiter, van 
Locos, Lidth de Jeude, Kerlert Jentink, Uubrecht, loffmann, 
Hees. Merst. Lverts. Bo tikofer, MLC. Dekhuayzen, 1, Rosenberg, 
ent san Pemmelen, Very many of these read papers in: the 
Sefions, three of them (John Murray, .\. Milne- edwards and 
Wornenn) addressed general meetings; whereas on the 
Teedey evening a lecture on the curiosities of bird: life, 
ie trtcd by colofred Wntern-slides, was given by Dr Lowder 


Nae URE 


Sheer ae cl the British Museura, and was attended hy the young | 
(ise awl the (Oucen- Regent. 

Th Cofmuttee of Organisation, to whose excellent arrange- 
ret ue hoof the success of the meeting was dae, were Prof 
Pere Btef Ctrccht, Dr. Jentink, Director of the Natural 
Heer Muse, Leyden (President of the Congress), Dr. 
| Ser rory). and Dr. Tarst (Treasurer). 

Ther wer gix ditterent Sections, a new feature of which 
woe the re brten ef pe deontalogy with recent zoology, There 
Wet ret pees Pybentological Section. 

In thy fret Se (oh nal coolopry, geopen, Ae aut 
wel) the elwen oof tee) bunwe and evolution theory), Mr. 
Sedg@with. of Cgint ss mvean exposition af his views con- 
ohing direct eclialer coetiamity ia the living organism. Ina 
ee te oSe Gon, Pref. Apathy, of Klausen- 
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bur, (Hungary), demonstrated 4 series of the most beautiful and 
delicate microscopical preparations, which. already at an earlier 
date. have led him to conclusions very similar to those of 
Sedgwick just referred to, 

Prof. Mensen, of Kiel gave an interesting account of the 
Plankton expedition, its aims and its results. 

Vrof. Eimer, of Tubingen. spoke in this Section on the 
subject of orthogenesis, and on the impotence of natural selection 
for the production of new species. 

In the sccond and third Sections, deveted to living and extinet 
vertebrates, their anatomy and embryology, papers were read by 
Profs. Zograti of Moscow, Vaillant. O. Co Marsh, Bittikefer. 
Lutken. Leche. Semon, Hubrecht, and van Benmelen. 

The fourth, fitth and sixth Sections embraced the invertebrates, 
one of them being specially devoted to cntomology. — Messrs. 
Wardell Stiles (from the United States), Tlickson, Blanehard, 
Goto (from Tokyo), Perrier, Kowalevsky, Schimkevitch, Gilson, 
Salensky, and Julin were among the principal speakers in these 
Sections. 

The sectional meeting which proved to le the most attractive 
was the one that was held on the last day of the meeting, when 
in the second Section. temporarily presided over by Rudolf 
Nirchow, Dr. EK. Dubois. the indefatigable naturalist, whe has 
devoted the last six years te the collection of paleontological 
sper imens in Sumatia and Java, gave a full account of the find- 
ing of the remnants of his Pithecanthropus erectus. 

The four fragments (a femur. the upper part of a skull, and 
twe teeth) upon which this new species, looked upon by its 
author as an intermediate stage between the anthropoids and 
man, was founded, were laid betore the Section, tegether with a 
good many pieces intended for comparison, .\ most interesting 


discussion followed, in which Virehow, ©. C. Marsh. Emil 
Rosenberg, Sir William) Flower and Prof. Martin took a 
prominent part. Virchow’s contention was that the four 


fragments did not belong to the same animal. Ile attempted to 
derive arguments trom pathological anatomy, which would show 
that the osteophytic outgrowths of the femur described by 
Hubois were indications tending rather towards the human than 
towards the simian arigin of the femur. Nevertheless, he spoke 
in a very appreciative tone, telling the Section that he had only 
wished to put ina point of interrogation where Dubois’ athirma- 
tions did not appear to him to be as yet fully justified. 

Prof. Marsh was inclined, on grounds derived from his vast 
experience in- pal.contological excavations, to support many of 
Dubois’ conclusions. He had noticed exestoses of a similar 
nature as these of lithecanthropus im fossil animals of quite 
different orders. Ie pointed out the necessity of carefully 
comparing these remains with those from the Sivalik Hills. 

Prof. Rosenberg. considering more especrily the femur and 
the cranium from the point of view of the anatomist, tried to 
show that the four characteristics, by which Dubois separates 
the femur of Pithecanthropus from that of man, are found also 
in himan femora, in some few cases even all of them combined. 
The skull, on the contrary, is more that of a primate: but he 
did not agree with Dubois atzument that certain peentiari- 
les of its Adaen niu hak tended to show that the animal had 
assumed amore erect: gait. Very stiilar peculiarities are 
found in the New-Woudd Cebus. which moves on all fours, 
Kosenbery acknowledged, however, that the high intrinsic valtte 
of the fragments was in no way diminished by the doubts ex- 
pressed by him, because the femur, even if human, would ie C 
Tertiaty man to have existed in Java, the origin of man being 
thus pushed further back towards the earlier Tertiary period, 

The results of this discussion, though not a decisive (riumply 
for Vitheeanthropus as a valid species, was a unanimous 
recognition of the great impertanee of Dr, Dubois’ researches. 

Another interesting atterneen lectitre, which attracted numerans 
members of different Sections, was given by Prof, W. 1. Scott, 
of Drinceton, and was illustrated hy Jantern-slides. “The won- 
derful continuity of the American tertiary formations, the vast 
geographical scale on which they are developed, and the excel- 
lent state of preservation of thei fuses, was specially insisted 
upon, Skeletons of many members of the beautifally contimous 
phylogenetic scrics were projected on the screen, 

Of the lectures held ‘ the general meetings, those of 11, 
Jotm Murray and Prof. Milne-Udwards were most interesting 
to the audiences they addressed, Vrof. Milne: Edwards spoke 
on the estinct avifauma of the Masearene Ishinds in its relation 
te that of certain islands in the Pacific Qeean, and Dr. Murray 
gaye an admirable survey of deep-sea exploration im yencral.. 
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and of its principal results, In seconding a vote of thanks to 
Dr. Murray, Prof. Milne-Hdwards availed himself of the oppor- 
tunity of complimenting him, in terms of the highest eulogy, on 
the completion of the Cha/lenger Reports, the cost of which has 
been so liherally met by the British Government, and the editor- 
ship of which has been in the hands of Dr. Murray since the 
death of the late Sir Wyville Thomson. 

Prof, Weismann’s lecture to the general meeting treated of a 
much more abstruse and complicated subject, viz. Germinal 
Selection. Under this name he introduced what he holds to be 
a supplementary hypothesis to that of Natural Selection, and by 
which he explains the fact that useful variations appear to be 
protected from their very first appearance, so that, when natural 
selection would require them, they are indeed always there. 
The simultaneous development of harmontous variations 
different parts of the samme organism was at the same time 
elucidated on similar principles. 

It may be noticed in passing, that these theoretical views of 
Weismann’s approach very closely to views expressed as the 
result of quite different series of paleontological observations 
by W. B. Scott and others. It is clear that an explanation of 
certain groups of facts is yet wanted. Weismann will have to 
show that his speculations do indeed bridge this gap. 

In the three general mectings other questions of international 
significance were settled. In the first one, presided over by the 
Minister of the Interior, Mr. van Houten, the prize to which 
the name of the present Emperor of Russia is attached was 
awarded to Dr. kk. T. Scharff, of Dublin. In the second one, 
of Wednesday, September 19, the conclusions cra report of M, 
Bouvier, on the question of bibliographical refurm, were unani- 
mously carried, and seven members ot the Controlling Commis- 
sion nominated, viz. Messrs. Spengel, Sidney Hickson, W. B. 
Scott, Blanchard, lloek, Schimkevitch, and Lang. 

Another commission for the definite codification of the rules 
of zoological nomenclature was appointed, and consists of 
Messrs. Blanchard, Victor Carus, Jentink, Sclater. anc Wardell 
Stiles. 

In the fine] mecting, Sir William Flow er was nominated to the 
presidency of the next Zoological Congress, in 1898. Upon the 
proposition of the President of the Congress, in the name of the 
Committee of Organisation, it was decided to meet in England, 
the exact place of meeting being left to the consideration of the 
permanent Bureau. 

During the Congress. as has already been announced in 
NATURE, three of its most eminent members— Messrs. Weis- 
mann, Milne-Edwards, and Sir Wm, llower—received the 
honorary degree of Doctor in Science (Section of Zoology and 
Botany) from the Senate of the Utrecht University, upon the 
proposal of the Faculty of Natural Philosophy. 

On Saturday the meeting closed, and the members united 
in a farewell banquet in the concert hall, where the Minister of 
the tnterior was again present. 

On Sunday, the 22nd, the .\msterdam Zoological Society 
Watura -Artty Magistra invited the members to a luncheon party, 
and to a visit to its well-known gardens and aquarium. 

After this the memhers of the Congress definitely separated. 
There is not one of them who has not extended the circle of his 
personal acquaintance amongst his fellow-workers in the field of 
zoology. And this extension of the feelings of international 
scientific fraternity is one of the great advantages of these cosmo- 
politan gatherings. 


THE INTERNATIONAL CONGRESS OF 


PHYSIOLOGISTS AT BERN, 
i 


\ ONDAY, September 9.—Presidents, Profs. Chauveau and 
Bowditch, Dr, Boruttau (Gottingen) demonstrated on 
2 platinum wire contained in a glass tube filled with ‘6 per cent. 
salt solution, electrical changes (negative variation), analogous to 
those occurring upon stimulation of a nerve trunk. The 
negative variation occurred not only upon electrical, but also 
upon chemical and mechanical stimulation of the wire. The 
apparatus used for the purpose were a Ilermann’s repeating 
rhcotome and a Thomson's galvanometer. 

Profs, Ewald and Goltz (Strassburg) showed a dog from 
which they had removed, at three successive stages, large 
portions of the spinal cord. In all 158 mm. had been removed : 
this involved all the spinal cord below the middle dorsal region, 
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inclusive of the cauda equina, Tue dug had already survived 
the last operation two years. The condition was as follows : 
(1) Entire muscular degeneration of hind limbs, and back 
muscles below mid-dursal region; (2) evacuation of fieces, 
and sphincter ani ext., normal ; (3) large quantities of urine 
collected in bladder, but were eventually evacuated; (4) 
vascular tone normal. .\nimal gave birth to young ones since 
last operation, and suckled them normally. 

Prof. Fano (Florence) showed a special apparatus by which 
he could measure exactly motor reaction time. He worked on 
the dog, and found that it was 32°6 sec. for anterior paw, 27°32 for 
posterior, .\tter removal of parts of cortical layer of frontal and 
occipital lobe» this reaction time was diminished ; upon stimula- 
tion ef same regions it was increased. From this the author 
concluded that the cortical cells, especially of the frontal region, 
exert a constant inhibitory action on the spinal cord. 

Prof. Langley (Cambridge) gave a demonstration on (1) the 
general anatomical relations of the sympathetic system ; (2) 
connection of nerve cells and nerve fibres; (3) reflexes from 
the sympathetic system. 

Dr, Mann (Mdinburgh) read a paper, accompanied by lantern- 
slides, and gave a demonstration on the position of the psycho- 
motor areas in the rabbit. hedgehog, dog. and cat. The result 
of the author’s researches was to show that (1) the same general 
scheme of arrangement of the psycho-motor areas holds good 
throughout the animal kingdom, and (2) that there exist in the 
above animals centres of varying psycho-motor value (higher 
and lower centres in the physiological sense). 

Vrof. Gaule (Zurich) discussed the growth of muscle, andl 
came to the conclusion that it was periodic. and that there exist 
in muscular fibres changes corresponding to these perinds. Ile 
further discussed and showed the eflect of excision of the 
infertor cervical ganglion upon the biceps and psoas of the same 
side. Within twenty-four hours of chis excision these muscles 
increase in weight, and have their resistance to mechanical 
strain greatly diminished (rapture easily). 

Prof, Vitzun (Bucharest) produced blindness in a monkey by 
removal of the occipital region of the brain : two years after the 
operation the animal recovered, tv a slight extent, its sight. Upon 
examining the brain at the seat of the lesion, he found a tissue 
of new formation ; this tissue was verv vascular, and its extirpa- 
tion reproduced the blindness. 1 }istological examination of this 
lissuc showed the presence of nervous elements, which the author 
regarded as of true new formation. 

Dr. Demoor (Grussels) stained the brains of animals to which 
he had given a strong dose of morphine or chloral hydrate by 
Golgi's method, emoor found that the plotoplasm of the cell 
processes in these animals presented a characteristic mannilliform 
The 


author showed his preparations 

JWonday tflernoon, ~ Vresidents, Prof. Wensen and Mosso.— 
Prof. Herzen , Lausanne) described the characters ofa gastric juice 
obtained by the author and Dr. Fremont (Vichy) from the isolated 
stomach of a dog, The resuphagus was sutures to the duodenum, 
and a fistula was made, from which the gastric juice was 
collected. The juice was without smell or colour, was highly 
acid, and could digest its own weight of coagulated albumin. 
The author further gave the result or his researches on the 
influence of the spleen on pancreatic digestion. Ile found a 
given quantity of blood from the splenic vein, added to a 
pancreatic infusion, greatly increased its digestive power, whereas 
the same quantity of ordmary arterial blood did not, 

Prof Schiff (Geneva) discussed the effects of an isolated lesion 
of one pyramid, and showed that it produced degeneration in 
the pyramid only, and not in the pyramidal tract. 

Dr. Gurber (Wiwzhurg) described the results of his researches 
on the crystallisation of serum albumin, Te treated horse serum 
after Hofmeister’s method (ammonium sulphate). and obtained 
four kinds of crystals. The author showed diagrams of these, 
and gave the results of their analysis. 

Prof. Tigerstedt (Stockholm) described a new apparatus, on the 
principle of Pettenkofer and Voit, for respiration experiments on 
man. The author's apparatus is of such volume as to be able to 
contain several men at the same time. 

Tuesday Morning, ~ Presidents, Prof. Rutherford and Hegir. 
—Dr. His, junr. (Leipsig) supported Engelmann’s view that the 
propagation of the rhythmic cardiac wave takes place from fibre 
to fibre. Ile could not contirm WNent’s results. Ie found in 
mammals, including man, a single muscular bundle which 
showed cross stration, going from the inter-auricular down into 
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the inter-ventricular septum. in the neighbourhood of a cusp of | 
the mitral valve. The author divided this bundle hy a transverse 
incision of 2mm., and found that after this the auricle and 
ventricle beat each with its own rhythm. This hundle contained 
th» nervous elements. 

Dr. Kaiser (1 eidelberg) showed that upon pinching off the lower 
two-thirds of the partially emptied frog’s ventricle. this portion 
remained motionless ; but en subsequently clamping the bulbus 
arteriosus, tension being produced in the ventricle, it recom- 
menced to beat. Dr. Kaiser explains this result by supposing 
the existence in the frog’s heart of a series of neurons which 
are discharzed by an impulse which starts in the sinus, so that 
the mechanism is that of a reflex actions he believes the 
janching destroyed the continuity of the nervous apparatus, 
while it left the muscle intact. 

Prof. Kronecker (Bern) demonstrated in) a most striking 
manner the efiect of a sudden arrest of the coronary circulation, 
hy injectuung paratnn melting at 39° C. into the descending 
coronary artery. The heart at once stops and enters into 
marked fibrillar contraction, from which, except occasionally in 
young animals, it never recovers. This cfect is not produced by 
ligature of the same artery : this, in Prof. Kronecker’s opinion, ts 
due to collateral circulation being at once established. From 
this experiment Kronecker infers that the cardiac rhythin is due 
to the activity of some structures which are exceedingly sensitive 
ta sudden cessation of their blood supply ; this is not tme of 
muscles or nerve trunks, but is of a nerve plexus or a ganglion 
cell. 

Dr. Magnus (IMeidelburg) showed a sphygmograph for use on 
a dissected out artery. 

Prof. Hurthle (Breslau) showed a new method of registering 
the arterial blood-pressure in man. The arm is made bloodless 
by means of an Lsmark’s bandage, and introduced into a 
phlethysmograph connected with a tambour, Ilurthle also 
showed a method for simultaneously recording the heart meve- 
ments and rendering andible the heart sounds. The latter was 
effected Dy a resonating box placed against the chest-wall: to the 
bex a wooden tuning-fork was attached ; the limbs of this vibrated 
in unison with the heart sounds. and varied the intensity of a 
current led through the primary coil of an induction apparatus, 
and through a microphone placed between the limbs of the fork ; 
a telephone was connected with the secondary coil. 

Dr. White (london) made experiments to show that perfect 
cardiac perfusion was nut obtained with a Kronecker’s canula as 
modihed by Williams, the actual perfusion in a Williams’ only 
extending to the top of the end-piece. 

Dor, Zunts (Berlin) described a new method for determining 
the velocity of the blond: it consisted in injecting into the 
carotid artery, during arrest of the heart produced by stimula- 
tion of the vagus, sufficient blood ta bring the blood pressure 
lack to the normal. Knowing the amount of blood which has 
to be injected, and the time this takes, the velocity ot the blood, 
“s well as the amount propelled by the heart, can be deduced. 

Tu sday Afternoon, ~Vresidents, Vrofs. Wedensky and Tiger- 
stedt. Dr. 4. Dastre (Parts) showed that iffresh fibrin is placed in 
Strong neutral saline solutions, one finds after a certain ime two 
globulins in the selation, (1) Globulin coagulating at 54°: 
(2) Globulin having the properties of serum globulin; and 
further, that proteose and true peptone are also present. This 
action of saline solutions on fresh fibrin can be divided into 
difieeent stages, If fresh fibrin be submitted in the same 
nanner to the action of the digestive juices, the same results are 
produced : it ws then quite justifiable to speak of a ‘* saline 
thgestion” of fibrin. Fibrin submitted to the action of oxygen: 
wted water, and te that of micro-oranisms, gave the same 
results, When gelatin is similarly treated, yvelatoses are pro- 
eterd, and the gelatin loses its power of coagulation, 

Por. AL Tech (Lemberg) discussed the velocity of blood in the 
Jrartal vein. Theauther found that the normal velocity was from 
27 ert) 2860 cus. per second, and that 0°62-0°79 emu. of blood 
flowed thr ugh 1 yrm, of liver tissue intwenty-four hours. “The 
ee hor wed Cytalsky’s method, 

Prof. Vesey Hayeraft (Cardiff) read a paper on the change of 

ape! fthe he red sring contraction, The author found itdithcult 


te bill awa with the Heart in systole: this he finally did by | 
injesttony of bleC).  silling anumals with the heart in diastole 
premoted @) dine tty. The animals were frozen immedhately 
afeer death, wnd tone of their hearts cut at ditterent levels. 


The wether) rewaltee sntrmed those of Ludwig and lesser. 
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Prof. F, Gotch (Oxford). The discharge of Jalapierurus 
electricus. The electrical discharge of the organ evoked in the 
living fish by mechanical and electrical stimulation was investi- 
gated by the capillary electrometer, the frog nerve muscle 
galvanoscope, and the galvanometer. Each apparently single 
shock of the organ was found to be multiple in character, 
showing an iniual primary, followed hy several secondary elec- 
trical outbursts. The primary outburst had a latency of 4/1000” 
and a duration of 2, 1000", The K.M.1I. = 120 to 200 volts, 
The secondary effects which follow the primary are plainly 
perceptible in the isolated organ after killing the fish: hence 
the multiple character of the single secousse is due to the organ 
itself. Mach of the secondary effects occurs at an interval of 
from 4,/1000"- 6/1000" after its predecessor. The primary as 
well as the secondary effects are monophasic in character : hence 
avery profound phystological effect is produced. 
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FORTHCOMING BOONS OF SCIENCE. 

AL ESSRS. C. GRIFFIN & CO., Ltd., will shortly issue :— 
ia An exhaustive treatise on ‘+ Petrolenm ; the Geographical 
Distribution, Geological Occurrence, Chemistry, Kefining, and 
Testing, &c.,"” by Boverton Kedwood and Geo, T. Molloway, 
in two volumes: ** The Chemistry of Gas Manufacture: a 
Handbook on the Production, Purification, and Testing 
of HMluminating Gas, and the Assay of the Bye-Products of Gas 
Manufacture.” by W. J. Atkinson Butterbeld ; ** Chemistry for 
Engineers and Manufacturers,” by Bloxam Blount and A. G. 
Bloxam, in two volumes: vol. i. *t The Chemistry of Engineer- 
ing, Building, and Metallurgy”; vot. ii. ‘* The Chemistry of 
Manufacturing Processes’; ‘‘ 1Electrical Measurements and 
Instruments : a Practical Hlandbook of Testing for the Electrical 
Engineer,” by Charles 11. YVeaman: ** Textile Printing: a 
Practical Manual of the Processes used in the Printing of Cotton, 
Woollen, and Silk Fabrics.” by C. 5S. Seymour Rothwell, with 
illustrative specimens (companion valume to the ' Manual of 
Dyeing,” by Messrs. Knecht and Rawson); ‘t Bleaching and 
Calico-lrinting : a Shout Manual for Vractical Men,” by Geo, 
Duerr, with specimens designed specially to show various stages 
of the processes described ; a third edition, revised and enlarged, 
of the ‘Outlines of Practical Physiology,” by Dr. Wilham 
Stirling ; a fourth edition of {foods : their Composition and 
Analysis,” and a third edition of “ Poisons; their Mileets and 
Detection,” both enlarged and revised, by .\. Wynter Blyth an 
eleventh edition, revised, of Munro and Jamieson’s ** Flectrical 
Pocket-book ~ ; 2 third edition, also revised, of Seaton and 
Rownthwaite’s ‘* Marine Engineering Vocket-book; a new 
issue. revised, of **Grithn’s Mlectrical Mngineer’s Price-book,” 
brought up to date and edited by I]. J. Dowsing : a second 
edition, revised, of ‘* The Design of Structures,” by S. Anglin : 
and the thirteenth annual issue of +t Phe Vear-book of Scientific 
and Leamed Societies of Great Britain and Ireland,” comprising 
Lists of the Papers read before Societies engaged in’ Fourtcen 
Departments of Research during 1595. 

tn the Cambridge University Vress’s announcements we 
notice a series of volumes dealing with geographical and 
cognate subjects, which will be under the general editor- 
ship of Dr. FL IL VL Guitlemard. The first, volume will be by 
Prof. WN. 11. Keane. and will treat of Fthnology, This will be 
followed by ‘* The Geographical Distribution of Mammals,” by 
RK. Lydekker, Mr. tL #. Toveris ta write on the 1 Listory of 
Ancient: Geography “2 and other volumes will deal with the 
** Renaissance Period of Geographical Discovery,” by C. 1. 
Kavenstein, and ‘ Oceanography, > by J. VY. Buchanan. : ** The 
Scientific Papers of John Couch Adams,” vol. i, edited by 
Prof. William Grylls Adams, with a memoir by Dr. J. We 1. 
Glaisher: “ Vhe Collected Mathematical Papers of the late 
Arthur Cayley. val. is. ott \ Treatise on Spherical Astronomy,” 
hy Sir Robert S. Ball: ‘* Catalogue of Scientific Papers compiled 
hy the Royal Society af London,” 1874-1883, vel. si. ¢ a second 
edition of Heath's “Treatise on Geometrical Optics)" A 
Vicatise on Abel's Theorem,” by Hi. Bakery ‘tN Treatise on 
the Tamar Theory.” by EW. Browns 't.An Elementary 
Treatise on Kleetricity and Magnetism,” by Prof. J. J. Thomson : 
‘CA Treatise on Geometrical Optics,” by R.A, Terman, In the 
Hitt Tress Mathematical Series: ‘Euclid,’ books xi. and 
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xii., by Hf. M Taylor; and in the ‘‘ Cambridge Natural Science 
Manuals: ‘* Mechanics and Ilydrostatics: Part iii. Lydro- 
statics,” by RK. T. Glazebrook ; ** Electricity and Magnetism,” 
ly the same: ‘Solution and Electrolysis,” by W. C.D. 
Whetbam ; ‘‘ Sound,” by J. WW. Capstick ; ‘‘ Mossi] M’lants: a 
Manual for Students of Botany and Geology,” by A, C. 
Seward; ‘The Vetebrate Skeleton,” by S. 11. Reynolds ; 
**Text-Book of Physical Anthropology,” by Prof. Macalister + 
and a second edition of ‘ Practical I'hysiology of Plants,” by 
bY. Darwin and I. 17. Acton. 

Messrs. Swan Sonnenschein and Co.’s list includes :—‘ Text- 
Book of Embryology: Invertebrates,” by Drs. Korschelt and 
cider, part i., translated and edited by Dr. FE. 1. Mark and 
Dr. W. M. Woodworth, with additions by author and trans- 
lators; parts ii, and iii. translated and edited by H. T. 
Campbell; ‘‘Text-book of T'aleontology for Zoological 
Students,” by Theodore T. Groom, illustrated ; ** The Indian 
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Calendar,” containing complete tables for the verification of , 


Ilindu and Muhammedan dates for a period of 1600 years (1.0. 
300 to 1900) for the whole of India, by Kohert Sewell, of the 
Madras Civil Service, in collaboration with Sankara Balkrishna 
Dikshit, with a table of eclipses by Dr. Schram: “ Practical 
Flant Physiology,” by Vrof. Wilbelm Detmer, translated by 
S. .\. Moor; ‘Introductory Science Text-books "—* Zoology,” 
by B. Lindsay, with illustrations and diagrams ; ‘* Elementary 
Biology,” by Dr. 1H. J. Campbell, second edition, with appendix ; 
* Organic Chemistry,” by J. Wade; Voung Collector Series : 
“Wishes,” by the Rev. HI. A. Macpherson; ‘* Manimalia,” 
by the Rev. II. .\. Macpherson; ‘‘ Birds’ Eggs and Nests,” 
by W. C. J. Ruskin Butterfield. 

Messrs. Longmans and Co.’s forthcoming books inchide :— 


““Tbhe Romance of the Woods: reprinted Articles and | 
Sketches,” by Ired. J. Whisbaw; ‘* The Life of Joseph 
Wolf, Artist and Naturalist,” by <A. Hi. Palmer: ‘* The 
Life of Sir Hfenry Halford, Bart., F.R.S.. President of 


the Royal College of Physicians, Physician to George IIT., 


George 1V., William IV., and to Iter Majesty Queen Vie- | 


toria,” by Dr. William Munk: ‘* Darwin, and After Darwin : 
an Ixposition of the Darwinian Theory, and a Discussion on 
Vost-Darwinian Questions,” by the late Dr. George John 
Komanes, F.R.S. Part ii. Vost-Darwinian Questions : Heredity 
and Utility; ** The Life and Letters of George Jobn Romanes, 
F.R.S.,” written and edited by his Wife: ‘Studies of 
Childhood,” by Prof. James Sully; and in a new series of 
‘Physical and Electrical engineering Laboratory Manuals,” 
*« Elementary Physics,” hy John [lenderson; ‘‘ The Magnetic 
Circuit in Theory and Practice,” by Dr. 11. du Bois, translated 
froin the German by Dr. FE. Atkinson. 

Messrs. George Philip and Son's announcements inclde :— 
Maps—-Topographical Map of the Argentine Republic, in 10 
shects, scale 1: 2,000,000, by II. D. Tloskold. Geological 
Map of the British Isles, forming part of the International Geo- 
logical Map of Europe, scale 1:1,500,000, hilip’s Topo- 
graphical Map of Ingland and Wales, in 40 sheets, scale 
1: 200,000. Philip's Library Map of India, scale 1 : 5,000,000. 
Philip’s Large Map of Western Australia, scale 1 : 1,500,000. 
Philips New Map of Liverpool, scale 6 inches to t mile. 
Books— Telescopic Astronomy,” by .\. Fowler; ‘The Anatomy 
of the Iluman Ifead and Neck,” illustrated by means of 
movable coloured plates, with description, by William 5. 
Furneaux ; ‘The Ox,” its external and internal organisation, 
illustrated by means of movable coloured plates, witb descrip- 
tion, by Prof G. T. Brown; “ The Oarsman’s Guide to the 
Navigable Rivers and Canals of the British Isles,” by Members 
of the Cruising Club, 

Messrs. Crosby Lockwood aid Son hope to issue :—‘‘ Kural 
Water Supply : a Practical Hand-book on the Supply of Water 
and Construction of Water Works for Small Country Districts,” 
by Allan Greenwell and W. T. Curry; ‘Dangerous Goods : 
their Sources and Properties, and Modes of Storage and Trans- 
port,” by 11. Joshua Vhillips ; ‘ Practical Masonry : a Treatise 
on the Art of Stone-cutting,” comprising the construction, set- 
ting out, ancl working of stairs, arches, niches, domes, &c., with 
fifty lithographic plates, by Wm. R. Purchase ; “ Refrigerating 
and Ice-Making Machinery,” by A. J. Wallis-Tayler ; and new 
editions of “The Metallurgy of Gold,” by M. Eissler, with 
twenty-five additional plates and working drawings, and chapters 
on recent milling operations in the Transvaal, and tbe future out- 
look in the South African Gold-fields ; and ‘‘ Practical Tunnel 
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ing,” by F. Simms, with large additions on recent tunnelling 
practice by D. K. Clark. 

We find in the list of the S.P.C.K.:—‘* The Romance of 
Science ” Series, ** The Splash ofa Drop,” by Prof. Worthington, 
witb numerous diagrams ; ‘* The Work of the Spectroscope,” by 
Dr. Iluggins; © Time,” by Prof. Boys. Manuals of Science 
“ Vhysiology,” by lrof. Macalister: ‘* Ancient I listory from the 
Monuments: Babylonia,” by Prof. Sayce, a new edition, edited 
and brought up to date; © Simple Methods for Detecting Food 
Adulteration,” by J. A. Bower, with diagrams ; *t Gosse’s Even- 
ings at the Microscope,” a new edition, revised by Prof. F. 
Jeffrey Bell; *‘ Iceberg, Prairie and Veak: some Gleanings 
from an Emigrant Chaplain’s Log,” by the Rev. Alexander A. 

3oddy : ** The Zoo,” vol. iv., by the Kev. T. Wood, with 
coloured illustrations. 

aAAmong Messrs. A. and C. Black’s new books will be :—The 
last part of Prof. Newton’s *‘ Dictionary of Birds” 5 ‘ Artistic 
and Scientific Taxidermy and Modelling,” by Montagu Browne ; 
Vol. i. of “ Zoology,” by Prof. Kay Lankester ; ‘* Text-book 
of General Pathology and Pathological Anatomy,” by Prof. R. 
Thoma, translated by Dr. Alexander Bruce, two volumes, illus- 
trated: ‘* Introduction to the Study of Fungi.” by Dr. M. C. 
Cooke, illustrated ; ‘* Dynamics,” by Prof. P. G. Tait; ‘* Milk : 
its Nature and Composition,” by Dr. C. M. Aikman, illustrated ; 
and a new edition of ‘ Black’s General Atlas of the World,” 
with twenty-six additional maps of the North American States. 

Messrs, Cassell and Co., Limited, promise :—The Century 


| Science Series, edited by Sir Henry Roscoe, F.R.S. ; ‘¢ Charles 


Lyell: his Life and Work,” by Prof. T. G. Bonney, F.R.S. : 
“British Birds’ Nests: How, Where,and When to Find and 
fdentify them,” by RK. KNearton, with illustrations of nests, eggs, 
young, &c.. in their matural situations and surroundings ; 
‘* Popular llistory of Animals for Young People,” by Henry 
Scherren, with thirteen coloured plates and numerous illustra- 
tions in the text; ‘‘ The Vear-book of Treatment for 1896," 
twelfth year of publication, illustrated. 

The Religious Tract Society promises: ‘* Rambles in Japan : 
the Land of the Rising Sun,” by Canon Tristram, with forty- 
five illustrations : ‘f.\ Visit to Bashan and Argob,” by Major 
Algernon Ieber-Perey, illustrated ; ‘* I'lants of the Bible,” by 
Rev. George Henslow, illustrated ; ‘A Primer of Tlebrew 
Antiquities,” by Rev. O, C. Whitehouse, illustrated ; ‘* Hidden 
Beauties of Nature,” by Kichard Kerr. illustrated : ‘* Consider 
the Heavens: a Popular Introduction to Astronomy,” by Mrs. 
William Steadman Aldis, illustrated ; ‘tA Popular Handbook to 
the Microscope,” by Lewis Wright, illustrated, ‘* Lighthouses : 
their Iistory and Romance,” by W. J. Ilardy, illustrated. 

Messrs. Sampson Low and Co. will publish by subscription 
‘Twentieth Century Practice: an International Encyclopedia 
of Modern Medical Science,” by leading authorities of Europe 
and America. edited by Dr. Thomas L. Stedman, in twenty 
volumes. Their other scientific publications include the second 
edition of ** A History of Scandinavian Fishes”; *t A Manual of 
Obstetric Nussing,” by Marian Jlumfrey, vol. ii, and new 
editions of Hofmann’s ** Treatise on laper-Making,” and 
Davis's “ Tractical Treatise on the Manufacture of Brick, Tiles. 
and Terra-Cotta,” both fully illustrated. 

Messrs. Whittaker and Co, announce the following works :—- 
‘* Transformers for Single and Volyphase Alternating Currents, ’ 
by Gisbert Kapp, translated from the German; ‘* The Inspec- 
tion of Kailway Material,” by G. Kk. Bodmer; ** The Chemist's 
Compendium, a VPocket-book for Pharmacists and Students,” 
by C. J. S. Thompson ; ‘* Modern Vrinting, a complete hand- 
book of printing,” by J. Southward; a new and enlarged 
edition of ** Coal-pits and Vitmen,” by R. Nelson Boyd; *+.A4 
Practical Trigonometry for the use of I:ngineers, Architects, and 
Surveyors.” by Henry Adams. 

Messrs. Rivington, Percival. and Co. will issue :—*t Clinical 
IHustrations of the Diseases of the Fallopian Tubes and of Tubal 
Gestation,” by Dr. C. J. Cullingworth ; ‘* Mensuration,” by 
Rev. AL 1. Clarke: ‘* Beginner's ‘Text-Books of Science ™ 
Series, ‘SChemistry,” by G. Stallard; ‘* Geology,” by C. L. 
Barnes: “ Electricity and Magnetism,” by L. Cumming ; 
“Meat,” by G. Stallard: ‘* Mechanies” (treated experi- 
mentally), by 1. Cumming ; *‘ Physical Geography,” by C. L. 
Barnes. 

In Messrs. Putinan’s Son's list we find :—** Wild Flowers of 
the Nortb-Hastern States,” drawn and carefully described from 
life, by Margaret C. Whiting and [Hen Miller, with 308 
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swstrations : ' A) Natural Method of Physical Training,” by 
Elwin Checkley, Wustrated from photographs, new edition ; 
‘The Law of Psychic Phenomena,” a working hypothesis for 
the study of hypnotism, spiritism, mental therapeutics, Xe. hy 
V. J. Tudson. 

The Clarendon Vress has in active preparation :—** A + 
Vrglish Dictionary,” portions of D, edited by Dr. J. -\. 
Murray, and of I, ‘edited by II. Bradley : ‘* British ae bi 
the Highteenth Century, “edited by L. x. Selby: Bigge. two vols. ; 

‘Index Kewensts,” compiled at the expense of the late C. R. 
Darwin, under the direction of Sir Joseph D. Hooker, by B. 
Deydon Jackson, two vels.: and “An Introduction to the Mgebra 


of Cuanties.” by Te B. Ulliott. 
Messrs. G. Bell and) Sons have in the press:—‘ The 
Mechani-m of Men-of- War,” by Fleet-Mngineer oR. C. 


Oldknow, KN 3 ** Torpedoes, Torpedo Boats, and Torpedo 
Warfare.” by Lieut. J. -A\njstrong, WN. y Naval Gunnery,” 
hy Capt. Hf. Go Garbett, RON. tt Naval Architecture, the 
Designing and Constryetlon are a Warship.” hy Tee iclels: 


* Logie: a Handbook for the Use of Students.’ 
* Gas Manutacture.” hy |. Hormby. 

Messrs. James Maclehose and Sons, Glasgow, have in pre- 
J eration a volume on tt Deaf-mutism, including Chapters on the 
Fdu-ation of Deaf Mutes,” by Dr. J. K. Love and W. TI. 
Adeison; a new cilition of a ** Treatise on Dhiseases of the 
Mar.” by Dr. Thos. Barr: *f\n Account of the Institution and 
Vre sress of the Faculty of Vhysicians and Surgeons of Glasgow,” 
by Alexander Duncan. 


by F. Ryland ; 


Mesars. WW. Hlachwood and Sons announcements inclide :- 
* tutroductory Text-Books af Meteorology,” by Dr. A. buchan, 
new edition, with colevred charts and engravings; Pave's 


* Alwarced Text-Book of Geology,” new edition, revised and 
enlurged by Vrof. Lapworth: Dr. Mackay’s ** Elements of 
Phystography,” rewritten and enlarged, ** Elementary Algebra,” 
** Mental Arithmetic.” 

The following additions will be mace to Messrs. George Newnes? 
* Library of Useful Stones: ** The Story of the Earth in 
Past Ages.” by Prof, 11. G. Sceley, with original illustrations 
trowa the authors collection; and ** The Story of the Solar 
Sy sem,” by George FL Chambers. 

Mie. Fdward Arnold will issue s=** The Exploration of the 
(eneasus,” hy DW. Freshheld, in two volumes, illustrated : 
Cycling tor Health and Pleasure.” by 1. 1. Porter, revised : 
an | Strength; or, the Development and tse of Muscle,” by 

-\. Sampson, 

Messrs, Wooand kK. Chambers’s list) contains :—Mminent 
bagineers: ‘*Lives of Watt, Stephenson, Telford, and 
jnindey 3 tS Thomas Alwa Edison: the Story of his Life and 
Inventions” 3 a re-issue of Chambers’s Encylopedia, in ten 
monthly volumes. 


Mr. Fisher Unwin gives notice of: “ The Evergreen: a 
Norther Seasonal, part ii: * Electricity for Everybody,” 
illustrated. Vhe Criminology Series. © (2) ‘* Criminal Sociology.” 
by Prof. 1. ber; (3) * Our Juvenile Otfenglers,” by W. 
Douglas Morrison. 

Messrs. AD. Tones and Co. will publish : SA Naturalist 
in Mid Africa,” by OG. bk. Seote blot, with numerous 
ll estrations. 


To Mr. Walter Scatt’s * Contemporary Science Series ~ will 
be added ** Evolution in Art. as illustrated by the Life-]istories 
ef Designs,” by Prof. A. CL Hadden, 

Messi. WT. Aten and Co. have in prepanuion : 
tnush and loreign” by John Smith, and a new 
Hersechel’s * Vopular Lectures on Seientitic Subjects.” 

In Messrs. Macmillan and Co.’s announcements we find 
the following 2 Sir Joseph Tanks's Journal,” selections edited 

ry Sir Joseph Tooker, K.C.S.1., F “Sketches in Sport 
nd Natural Wistory,” by the late Dr George Kingsley, with 
HTL by his son Charles Kingsley ot .\ Pistory of Mankind,’ 
by Prof. Fnedrich Ratvel, translated from the secand German 
elinaa hy A. J. Butler, with preface by Dr. 1. 2. Tylor, with 
Party coloured plates, maps, and numerous lustrations an the 


" Perns, 
edition of 


Jk snis 2 


(eet, an thirty anonthly parts, and an three vals. ** Studies 
tn the Art Anatomy: of Anis,” by Urnest Ee. Thompsen, 
uted; © The Cambridge Natural Vistary,” edited by 
Sob. Marmer and AL. Shipley, vol v.,. Veripatus, by 
A. Selwick, TRS, Centipedes, Ac, by 1. G. Sinclair, 
Inerom, by DD. Sherp, ERS. 3 '! The Streeture and De- 
Wlopwent of the Motes and Perms (Archegomate),” ly 


NO, 1353, VOL. 52] 


dt Qe 


[Oc Toner 3, 


Dr. Douglas Mloughton Campbell; ** The Scenery of Switzer- 
land.” by Sir John Lubbock: **.\\ Llandbook of British 
Lepidoptera,” by Edward Meyrick : ‘* The Structure of Man,” 
hy Prof. Wiedersheim, translated by 11. M. Bernard, and edited 


by Prof. G. B Howes, illustrated : ‘tA Text-book of Com- 
parative Anatomy.” dw Dr. Amold Lang, translated into 
English by Wenry Vi. Bernard and Matilda’ Bernard, vol. ii 


‘Dictionary of Chemical Solubilities.” by Dr. Comey: *t.\ 
System of Medicine,” edited by Dr. T. Clitlord Allbutt, FLR.S 
five vols; ‘ON System of Gynecology,” edied by Dr. William 
Playfair and Dr. T. Clifford Allbutt. F.R oS. % Elements of 
Palvontolugy,” by Vrof. Iarl uA. von Patric translated and 
edited by Dr. Charles RK. Eastman; ** Principles of Mechanics,” 
by the late Prof. Hi. Hertz. translated by D. FL Jones ; 
* Evolution and Man’s Place in Nature,” by Rev. Dr. Henry 
Calderwood, second edition, mM great part rewritten; ** Mis- 
cellancous Tapers,” by the late Prof. 11. Uertz, translated 
hy D. E. Jones 5‘ Rlectro- Phystology.” by Prof. W. Biedermann, 
translated by Miss FL AL Wells: **The Scientific Basis of 
Analytical Chemistry.” by Vrof, Wilhelm Ostwald, translated 
hy Dr. George MacGowan : ** Text-hook of Botany,” by Prot. 
Strasburger and others, translated by Dr. U1. C. Porter ; +t The 
Life of \gassiz,” by Jules Marcon, two vols, ; ** Columbia College, 
Contrtbutions to Mhilosophy, Psychology, and Uducation ~ ; 
Columbia University Diological Series: ** Fishes. Living and 
Fossil,” by Dr. Bashford Dean; Columbia University Press 
Publications: ** Statistics and Sociology,” by Prof. Richmond 
Mayo-Smith ; ‘*.An Atlas of Vertilization.” by Prof. Mdmund 
B. Wilson: ** Elements of Geometry.” by George C. Edwards 3 
** The Theory of Sociology.” by FP. 11. Giddings ; ** Mternating 
Currents,” by D.C. Jackson: A 1 aboratory Course in 
Experimental Physies.” by W. J. Loudonand J. C. MeLennan ¢ 
“An Exercise Book of Elementary lractical Ihysics,? by k. A. 
Gregory : & Elementary Textbook of Physical Geography for 
High Schools,” hy RK. S. Tarr. 


GEOLOGY AT THis BRITISH ASSOCIATION. 


jdt ‘TEA the presidential address, which was of great local 
interest, and listened to with much attention by a large 
audience, Mr. Tlarmer read two papers bearing on the Coralline 
and Red Crags. This veteran yeologist, who, with the late 
Mir. Searles Wood, jun., did so much to unravel the age of the 
various Tertiary deposits in Last Anglia, rendered much service 
te the Section, not only by the contribution of papers and in the 
discussions, but by attending the numerous excursions, and 
placing his knowledge and experience at the service of those less 
acquainted with Pliocene and Pleistocene rocks. 

Yalhing the 2yo more abundant moltlusean species found in the 
Coralline Crag apart from those which are represented hy rare 
oresen unique species, he finds that their assemblage points, 
more distinetly than the mere ageregate of fossils. to the Southern 
character of the fauna; §7 per cent. being extinel, only one 
species is not found south of Britain, and not less than 36 per 
cent. are characteristically Southern. The following summary 
gives the principal facts on which (his conclusion is based. 


Summary of the abundant and characteristic Spectes of Mollusca 
ocurvings fn the Coralline Cras 

Not known as living (37 per cent.) .. ; 
Living in distant seas .. re og Er, hy 


be cone We Mediterranean, i 133 
yo ae the West European area ... ae 9 
. noatsouth of Britain... 0 Aes I 

Total a bors ae o. 240 


Spe ts of Furopean Mollusca ovuvring abundantly iu the 
Coraline Crag. 


Southern and not British (28 per cent.) oi 
British (rare) and Southern : 9 
(35 percent.) . : 51 

Iritish (characterisde) and Southern 91 
ne and net Southern... oe ay 1 
Total S60 143 

Total number of species a B80 430 
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In his second paper, Mr. Harmer acknowledged that the Eocene 
shells. and probably some others found in the nodule hed at 
Waldringfield, were undoubtedly derivative ; but he contended 
that it was possible that others belonged to the period which 
elapsed between the deposition of the Red Crag at Walton and 
that at Butley. This conclusion was mainly based on the fact 
that many of them are found 77 si? in the Belgian Crags of this 
a1 
“Mr. Burrows followed with a paper on the distribution of 
Foraminifera in the Crags. In the Upper Crag, or Newer 
Vliecene, there are 29 species of common North Atlantic 
foraminifera ; in the Red Crag 20 species ; and in the St. Erth 
beds 163, of which 66 occur also in the Coralline Crag. Some 
of the Coralline Crag Voraminifera appear to have been derived 
from older deposits. Notes were given on the age of the different 
portions of the Coralline Crag now or formerly exposed at several 
important localities. 

Next came two papers on Southwold : the first by Mr 11. B. 
Woodward, on a section recently exposed by denudation at the 
North Cliff. and a second on recent coast erosion there, by Mr. 
Spiller. The Norwich Crag is succeeded by chalky boulder clay, 
and that by a fresh-water loam, peaty earth, and a recent beach 
deposit, in which a human skeleton was found this year. Mr. 
Spulers paper gave an account of the erosion of the North Chiff 
during a storm in May last, and by measurements taken since, 
and comparison with a map previously made by Mr. Whitaker, 
he concluded that different points on the coast had been eroded 
at the following rate : 


Feet, 
Easton Bavents Loss in 6 years... 20 
Easton High Chiff aa cree ees oe 2S 
Covchithe Clitf Remy oes ni OSL 


In two short papers which followed, the Rev. E. Tlill attri- 
buted the formation of some boulder clays to rapid deposit by 
the agency of water under the influence of floating ice and ice- 
rafts, a conclusion strongly controverted by several advocates of 
the land-ice theory who were present. A third paper, by the 
same author, described traces of an ancient watercourse seven 
iniles long in Suffolk. 

-\ paper, by Messrs. Reid and Ridley, described their recent 
researches by boring, and an examination of the deposits above 
the water-level, at Iloxne. The following is the section dis- 
closed, revealing the apparent existence of a temperate flora he- 
tween the morainic deposits and the Arctic plant bed. A grant 
was made by the Association to enable Mr. Keid to continue 
this work, with a view of determining the relation of the 
Valvolithic remains to the Glacial epoch. 

Feet. 

Gravelly surface soil _— about 2 

Trick-earth ; towards the base Malvata pfiscinalis, 

cyprids, bones of ox, horse, elephant (?), and 
Pakvolithic implements ahout 12 


Sandy gravel, sometimes carbonaceous, with flint 
flakes ed ie about 1 
Peaty clay, with leaves of Arctic plants (7) ... about 4 


Ligmte, with wood of yew, oak (?), white birch, and 
seeds of cornel, &c. ... e : about 1 
Green calcareous clay, with fish, Taleata prscinalis, 
Bythinia tentaculata, cyprids, Ranunculus repens, 
Carex about 4 
Boulder clay. 


The day's work was closed by a paper trom the President, on 
some Suffolk wells, six of which penetrate some distance into 
the chalk. 

Tuesday was devoted almost exclusively to papers on glacial 
subjects, opening with an interesting communication by Hrof. 
Sollas on artificial glaciers, or ‘* poissiers,” made of pitch. This 
paper was illustrated by pitch models split longitudinally, lan- 
tern photographs, and models in Canada balsam, images of 
which could be thrown on the screen. The main point to which 
attention was directed was the power of the viscous substance to 
carry grains of rice, sand, or pigment uphill when confronted by 
a bamier, or when driven into a narrow gorge. The conclusion 
drawn was that ice and pitch confonned to the laws of fluid 
motion, and this was further Ulustrated by the How of water 
over a raised model of Treland, when the currents conformed to 
the directions of former ice movement. The pitch sometimes 
travelled over heaps of loose material without disturbing them. 
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Mr, Clement Keid followed with some illustrations of the 
glacial sections at Cromer, showing the great chalk boulders, 
the contortion of the chalk, and the contortion, crushing, 
breectation, and shearing of the boulder clay at that locality. 
Prof. W. B. Scott gave an illustrated description of the ‘* Rad 
Lands,” and showed that this area was in Tertiary times the 
site of a suceession of great Jakes whose history extended from 
the beginning of the Eocene period up to Vleistocene times. 
Ividence of change in climate is given by the gradual disappear- 
ance of palms, and the diminution in numbers and variety of the 
reptiles, A paper by Mr. RB. B. White described various deposits 
in Colombia (New Granada) to which he attributed a glacial 
origin; he recognises moraines, erratic blocks, hreccias and 
conglomerates, in places mostly made up of volcanic materials, 
but elsewhere made of the debris of sedimentary rocks. The 
paper concluded with some novel speculations as to the cause of 
the Ice Age. 

Mr. B. Thompson described a number of pre-glacial valleys 
Northamptonshire, belonging to the following chief types. 
New valleys without drift and having old filled-up valleys near 
at hand: {2) valleys with rock on one side and drift on the 
other; (3) streams re-excavating old, drift-filled, valleys ; (4) 
re-excavated valleys with the drift only left in the form of river- 
gravel derived from it. In his aceount of some Snowdonian 
tarns, AIr. W. W. Watts concluded that one of the shallow 
lakes in Cwm Glas was in a very shallow rock-basin, and the 
other dammed by scree- and stream-detritus. Glaslyn and Llyn 
Llydaw, though finding exit over moraine, had rock-barriers at 
depths of from thirty to fifty feet below the lake surface, so that 
they are either confined in true rock-basins, or else are very 
much shallower than is generally supposed. 

The Committee for exploring the supposed glacial shell-bed at 
Clava, hoped to bring important results out within the year, and 
that engaged in exploring the Calf Hole cave also hoped to 
finish its lists of fossils in the same period. [n reporting on the 
high-level flint drift near Tghtham, Mr. Harrison described 
excavations made into a gravel 658 feet above the sea on the 
face of the chalk escarpment: worked flints, chiefly scrapers and 
flakes, were found in great quantity. Tn the discussion Sir John 
Evans expressed seepticism as to the human origin of the 
supposed worked flints. 

The Committee on Coast Erosion published a final report 
which contains an abstract of previous reports, and a considerable 
amount of new information from Kent, Suffolk, Sussex, |amp- 
shire, Norfolk, Yorkshire, the Northern counties, Lancashire, 
and North Wales. The Committee concludes that the work of 
devastation is much aided by the abstraction of shingle and 
sand, and also hy the erection of unsatisfactory sea-walls and 
groynes. They further recommend that the subject should 
hecome the work of a departmental Committee of the House of 
Commons. The twenty-first and final report of another long- 
standing Committee gives a useful summary of principles guiding 
underground water supply, and then resigns its task to the 
local scientific societies, which are urged to communicate all 
information received to the Geological Survey Office at Jermyn- 
street, where careful records are now kept. Such a course 
naturally will give increased value to the information daily 
supplied to inquirers from that othce. Tn the last paper Mr. 
llolmes gave further information on an ancient silted-up stream 


! course which flowed between the high ground of Wauley, 


Billericay, and Maldon on the one hand, and that of Laindon, 
Kayleigh, and Althorne on the other, into the Blackwater. The 
deposits of this river were covered by the highest (oldest) gravel 
terrace of the Thames system. A paper by Messrs. Lomas 
and Kendall dealt with the stria: produced by modern glaciers. 
The first paper on Saturday was that of Prof. Marsh on some 
European Dinosaurs. He exhibited a diagram placing American 
and European forms side by side, and showing that the Enropean 
types filled up gaps in the American series. In many of his 
restorations he differed decidedly from those which have been pre- 
viously published, some of which he characterised as being like 
nothing ‘in heaven above, or in the earth beneath, or in the 
waters under the earth.” The Connecticut Triassic footprints he 
attributed to Dinosaurs and not birds. The Committee appointed 
to endeavour to recover the missing portions of the Cetiosaurus 
skeleton in the Oxford Museum had been unable to carry out 
their work within the year, but they had now determined on their 
course of action, and obtained the requisite permission, so that 
they hoped to complete the work before the Liverpool mecfing. 
Mr. Montagu Browne communicated a description of a section 
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cn the new Manchester, Shetneld, and Lincolnshire Railway, 
exposing Khextic rocks in Nottinghamshire, and gave a list of 
fossils derived from these beds. 

The first part of Monday's sitting was devoted to papers by 
authors from France and Belgium. M. G. FP. Dollfus con- 
sidered that in Upper Tertiary times there were two great seas 
in Western Europe ; one was to the east, not very far from 
Eastern England, in Miocene times, and extended over the 
Netherlands and North Germany; the other, or old .\tlantic. 
was to the west of England, and extended in gulfs into France 
znd Portugal, probably communicating with the Mediterranean 
Sea along the Guadalguiver Valley. In Pliocene times the seas 
occupied similar positions, but the land was rather higher, and 
a gulfon the Auantic side appears to have reached Cornwall. 
The English Channel was closed, and the Eastern Sea appears to 
have been upen only towards the north. M, Van den Broeck’s 
paper described the present state of knowledge of the Upper Ter- 
liary strata of Belgium. He had determined that the Upper Oligo- 
cene stratadid not exist in Belgium, but that the Upper Pliocene 
was probably present there. He concluded that the line of 
march of the Miocene fauna was from east to west, for Miocene 
forms present in Belgium were absent from England. That the 
Miocene formation had been once present in England he inferred 
from the fact that half the Belgian Miocene fauna was to be 
found in the Coralline Crag. .\ communication from M. MM. 
Boule described the finding of remains of //ephas meridtonalis 
and £. antignis in association with worked flints, some of them 
of claborate workmanship, but others of St. .\cheul type, and 
mammoth tusks. one of which was 2°$5 metres in length ; one 
Hint was found under a tusk of £. meridfonalis. 

Prof. John Milne's report on Japanese earthquakes was given 
in full to Section A, but a short account of his work was com- 
municated to Section C, The author has prepared a catalogue 
of $331 shocks recorded in Japan between 1885 and 1892. The 
instruments used have recorded earthquakes which must have 
travelled right through the earth with a velocity greater than 
if its interior were composed of glass or steel. They also indicate 
movements corresponding with variations in barometric pressure 
and strong winds, and even a diurnal variation possibly due to 
the evaporation of moisture and the condensation of dew. 

Dr. 11. J. Johnston-Lavis reported on the activity of Vesuvius 
during 895. (The substance of his report has already appeared 
in NATURE for August $). The Committee oncoral reef explor- 
ation presented an interim report on the negotiations hetween 
the Royal Society and the Admiralty as to beginning the work 
of sounding and boring. Mr. Osmund Jeffs reported that a 
number of the geological photographs collected hy his Committce 
had found a home at the Museum of Practical Geology in 
Jermyn-strect, and that the rest would shortly be deposited 
there. Vrints to the number of t200 had been received and 
catalogued, but numerous localities, and particularly the Kastern 
Counties, were as yet poorly represented. The report contained 
some valuable recommendations for the apparatus suitable for 
connuing the work, and the Committee proposed to carry on 
its collection, and to make special efforts to induce local societies 
and individuals to All up the blanks in the collection, and to make 
it a thorough photographic survey of geological phenomena 
throughout the United Kingdom. A valuable appendix to the 
report contained a list of such of the photographs as had been 
employed in illustrating geological works. Dr. Mateh's paper 
om the aurifersus conglomerates of the Witwatersrand showed that 
gold occurred only in the matrix of these rocks, and not in the 
pebbles ; it had probably been introduced by subsequent infil- 
tration, Mr. KE. A. Walford, in a report and paper, described 
the succession of limestones, clays, and sandstones which have 
Leen revealed by sinking between the Stonesfield slate and the 
Inferior Oolite in Oxfordshire, and traced these divisions north- 
west and south-east, correlating the upper calcareous division 
with the fullonian, and the middle sindy division with the 
Northamptonshire Estuarine series. 

The carly part of Tuesday was devoted to papers on deep 
Lering®, and the later part to work chiefly on invertebrate pale- 

nology. The President described the succession of rocks 
reveded Ly the experimental boring at Stutton, The section 
which bewwls the top of the next column gives that succession. 
The lowest rocks are hkely to be of Carboniferous or Silurian 
ave, butthe slocnce ad fossils renders it impossible to be sure 
which of the divmions they really belong to. The boring has 


now been carried down toa depth of 1356 feet, mostly in highly | 


welined end even vertical strata of the same doubtful character. 
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Feet. 

Drift (river gravel)... ne ra ae ae, 6 

London clay and Reading beds... B66 see SE, 

Upper and middle chalk... Boe = pen ete) 
Lower chalk, with very glauconitic marl at the 

base (almost a green sandstone) 280 one TS: 

Gault ... ws 39% 


Paleozoic rock, with a high dip. 

Mr. J. Francis gave the methods and results, hitherto unpnh- 
lished or incorrectly stated, of the attempt to determine the dip 
of strata met with in deep wells at Ware and Vurnford. After 
rejecting various magnetic and mechanical appliances, the 
following device was hit upon. The boring tools were lowered 
with extreme precautions to prevent any torsion during the 
lowering, and by means of steel points connected with them the 
direction of a known diameter was marked by vertical chases on 
the circumference of the core while still 7 srt; during the 
raising of the tool no twisting eccurred ; a wax mould of the 
top of the core #v séf was then taken, and again the lowering and 
raising were done without twisting. The core was then broken 
and lifted, and by means of the diameter marked on it a sift, 
confirmed by a known line on the wax mould, the direction and 
amount of dip was ascertained. To test the method the boring 
was continued, and after the top of the core had been ground to 
a flat surface, steel-punch marks along a known diameter, main- 
tained by careful lowering and raising with the same precautions, 
were impressed on the surface, and again the core was broken 
and lifted. This observation was within a degree of the previous 
one; so that there is probably only a negligible error, or none, 
in the observations. Vhe dip of the Silurian rock at Ware at 
$28 fect below the surface was 1° west of south, at an angle of 
41°. Similar experiments at Turnford, carried ont with rather 
less success, gave the dip of the Devonian rocks at 994 feet as 
17° west of south at 25° from the horizon, These dips corre: 
spond with those of the Secondary rocks off the Wealden axis. 
The south-easterly dip which has been published for one of 
these instancesis incorrect. Mr. Hamner, in a paper which fol- 
lowed, advocnted that the survey of deep-seated rocks by horings 
should he systematically carried out by the Geological Survey, 
the expense being provided for indirectly by the appreciation of 
real property, and directly by royalty, wherever success attended 
the operations, 

Prof. Claypole described some whole specimens of Cladsdonts 
from the Devonian rocks of Ohio, which showed that many 
species hitherto defined from single and isolated teeth can no 
longer be maintained. The Upper Devonian shales of the same 
region have yielded many genera of large Placoderms ; the head 
of Dinichthys measured from 2 to 3 feet in length » Zrfantchtays 
was still longer: and the jaws of Gorgontchthys alone measured 
24 inches in length, ending in teeth or points from 6 to 9 inches 
in length. All these genera are closely allied ta Coccostens. 

One of the most important papers of the meeting was that by 
Prof, Nicholson and Mr. Marr on the Phylogeny of the Grapto- 
lites. They are led to helieve that a character of essential im: 
portance in dealing with the classification of the Graptolites, and 
one which, in all probability, indicates the true line of descent, 
is found in the shape and structure of the hydrothec.e, the point 
of next importance as indicating genetic relationship being the 
‘tangle of divergence"! These views are illustrated by reference 
to forms belonging to the '‘ genera” Pryograftus, Diplograptis, 
Vetrasraptus, and Didymograptus, which appear in turn in this 
sequence. Out of nine Zefragrupif (and the authors know of 
no other forms referred to this genus which are represented by 
well-preserved examples), eight are closely represented by forms 
of Didymograptus, which are closely comparable with them as. 
regards characters of hydrothece and amount of “angle of 
divergence,” whilst the ninth is comparable with a Dadtymo- 
grafts as regards ‘angle of divergence” only. Moreover, 
four of the Zelragvafir are comparable as regards the (wo 
above-named important characters with forms of /échograplus 
and Sryegraptes with eight: or more branches, and the 
authors confidently predict the discovery of forms belonging 
to these or closely allied many-branched ‘‘yenera,” agrees 
ing with the remaiming Zelragrafté in what they regard 
as essential characters. They give details showing pail 
of agreement of each group an the various series, includ 
ing a two-hranched, a four-branched, and a many-branched 
form, and point out how difficult: it is to understand how the 
extraordinary resemblances between the various species of 
Tetragrapin and Didpmograptus (to take one example) have 
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arisen, if, as usually supposed, all the species of a ‘ genus” have 
descended from a common ancestral for each genus, in the one 
case four-branched, and in the other case two-branched. On 
the other hand, it is comparatively easy to explain the more or 
less simultaneous existence of forms possessing the same number 
of stipes, but otherwise only distantly related, if they are 
different ancestral types. Phenomena somewhat analogous have 
been detected amongst the species of Ammonites and Brachio- 
pods. Following these inferences to their legitimate conclusion, 


the authors point out how ‘‘genera,* like Déplograptus and | 


Monograptus, may contain representatives of more than one 
“family * of graptolites according to the classification now in 
vogue, Which would account for the great diversity in the 
characters in the monograptid hydrothec. 

Messrs. Garwood and Muir followed with a paper on the zonal 
divisions of the Carboniferous system. The following zones are 
tecognised by them :— 

Zone of Productus c.{. edelhurgensts. 

fatissinius. 

oe BD giganters. 

3, Chonetes papilionacea. 

» Sprrtfera octoplicata. 
Mr, Garwood has traced the zone of P. daddssemus occupying the 
same position relative to that of P. gfganteus from Settle, in 
Yorkshire, to the Northumbrian coast, near Hlowick Burn. In 
conclusion, the authors hope that their work may be continued 
by a Coninittec, and one was appointed by the Section and 
confirmed by the General Committee of the Association. 

Prof. T. Rupert Jones, in the twelfth report on Paleozoic 
Phyllopoda, gave a résemé of these organisms referred to in 
previous reports, and appended some valuable notes and two 
tables by Prof. Lapworth, of which the first gives a general 
correlation table of the Lower Palzeozoic rocks ; the second, the 
horizons of the chief species of Phyllopods. A third table gives 
a list of the geological order of species. After hearing interim 
reports from the Committees on Eurypterids, and on type 
specimens, the Section listened to a paper by Dr. Woodward 
on Decapod Crustaceans from the Cretaceous rocks of Vancouver, 
in which the following new species were described. Ca//ianassa 
Whiteavest?, Paleocorystes Harveyi, Plagiophthalmus(?) van- 
couverensis, and Homolopsis Richardsont. Many of these forms 
approach contemporaneous European types. The closing report 
was that on erratic blocks. The Vorkshire Boulder Committee 
and that of the Hull Geological Society are promoting a 
systematic survey of the ground. New work has also been done 
in Lincolnshire, Shropshire, Cheshire, South Wales, and Ireland. 

A very pleasant feature of this year’s meeting has been a 
series of afternoon walks or drives, carefully planned by the Local 
Secretary, Mr. Ridley ; in many of these the President took the 
leadership, and several members of the Section attended. The 
list of these included Bramford, Sproughton, Orford, SudLourne, 
Butley and Chillesford, Woodbridge and Sutton, Tattingstone, 
Bawdsey, Foxhall, and Cromer. At several of these localities 
the sections had been freshly scarped or reopened by the Local 
Committee and by the landowners. [t is much to he hoped that 
in future similar opportunities may be afforded of acquiring as full 
a knowledge of the geology of the neighbourhood tn which the 
meeting is held. 


” on 


ZOOLOGY AT THE BRITISH ASSOCIA TION. 


A® this Section was occupied with dredging excursions on the 

Saturday and Wednesday, only four days were available 
for sectional meetings, and as the number of papers and reports 
to be discussed was large (nearly fifty), the sittings were con- 
tinued late into the afternoon. The majority of the papers 
dealt with marine zoological subjects, and fishery questions 
received special attention. 

After the President’s address on Thursday, the following 
reports of Committees were taken :— 

On the marine zoology, botany, and geology of the Irish Sea. 
The report deals with nine dredging expeditions held during the 
past year, and discusses the additions made to the known fauna. 
Statistics of the dredging results are given to show (1) the 
relative richness, per haul, of the shallower over the deeper 
waters, and (2) the relatively large number of genera repre- 
sented by the species in one haul; pointing to the conclusion 
that, as a rule, allied species are not found together. The sub- 
marine deposits round the Isle of Man, and the currents of the 
Irish Sea are also discussed. 
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On the migration of birds. The nine years’ observations are 
now being tabulated for presentation at next meeting. 

Investigation of the zoology of the Sandwich Islands. Valuable 
collections are being made and brought home, and unless these 
are mad2now they can never be done, as the extinction of much 
of the present fauna is not only inevitable, but will be immediate. 

Research at the Zoological Station at Naples. The British 
Association table has been occupied hy Mr. M. D. LEN, who 
has been investigating the maturation and fecundation of the ova 
of Iechinodermata and Tunicata. 

Research at the Marine [iological Laboratory at Plymouth. 
This Committee have enabled Miss Florence Buchanan to work 
out the blood-forming organ in the larvaof Magelona; Mr. EF. J. 
Allen to work on the nervous system of the embryonic lobster ; 
and Mr. Sumner to work at the Echinoderm fauna of Plymouth. 

Investigation of the fauna and flora of the West Indian 
Islands. The Committee reported upon the progress made in 
working up the collections. 

On an Index Generum et Specierum Animalium. In Mr. 
Sherborn’s hands the Index is making satisfactory progress, 

On the physiological applications of the phonograph. The 
Committee are studying the marks on the cylinder of the phono- 
graph by microphotographs and by recording curves, and they 
propose to make these available for philological purposes in the 
study of dialects. 

The following papers were then taken :— 

On the Stereornithes, by C. W. Andrews. They are a hetero- 
geneous group of extinct birds, found in Patagonia, whose chief 
points of resemblance lie in their large size and reduced power 


of flight. Some of them, at Ieast, have no special affinities with 
the living Ratitz. They are not represented in European 
museums. 


Facts and reflections on budding in compound Ascidians, by 
Prof. W. E. Ritter (California). The author argues for the 
polyphyletic origin of the compound Ascidians ; he considers 
that there is no homologue of the ‘‘ epicardium” of Clavelina 
in either Goodsiria or Botryllus ; he suggests that budding has 
arisen in small Ascidians as a compensation for diminished power 
of sexual reproduction ; he believes that physiological necessities 
have modified the course of development by budding, so that 
the endoderm now produces some organs originally formed from 
ectoderm. 

A new classification of the Tunicata, by W. Garstang. The 
author gave his reasons for proposing to modify the classifica- 
tions given by Herdman and by Lahille, by adopting soime of 
the features of each scheme. In the main he proposes to follow 
Ilerdman in the primary divisions, and Lahille in the sub- 
divisions. Tle considers Pyrosomea to be related to the pelagic 
forms, such as Sa/pz, and not to the fixed Ascidians. Ile makes 
use of the branchial sac largely in classification. This paper 
gave rise to an interesting discussion, 

On the presence of skeletal elements between the mandibular 
and hyoid arches of Hexanchus and Lemargus ; and on the pre- 
sence of a sternum in Hexanchus griseus, by Dr. P. White. 

On the Creodonta, by Prof. W. B. Scott. This and some of 
the other papers gave rise to considerable discussion, and the 
Section did not adjourn till about five o’clock. 

In the course of the day’s proceedings it was moved by Prof. 
W. A. Lerdman (President of the Section), seconded by Dr. 
DP. L. Sclater (past-President), and carried unanimously, that the 
zoologists of this Section desire to present to Dr. John Murray 
their congratulations on the completion of the Challenger 
publications, and their best thanks for his splendid services to 
science. This resolution was duly conveyed to Dr. Murray, and 
a letter of thanks from him was received by the Section later 
in the meeting. 

Friday was devoted to papers and discussions on the marine 
fisheries. Prof. McIntosh led off with a paper on some of the 
results of scientific investigations as applied to the fisheries. He 
gave a useful summary of what had been effected by the Scottish 
Fishery Board: he showed that the three-mile limit was in- 
sufficient to protect the spawning fishes, and in conclusion urged 
that scientific investigations on the fisheries should be carried 
out by Government and not be left to Universities. 

Prof. Tladdon followed witha report on the Royal Dublin 
Society's Fishery Survey, and also gave an account of the 
Fishery School at Ringsend, near Dublin. Tle pointed out the 
special conditions of the Lrish fishery grounds, the lack of access 
to markets and of fish-curing stations on the west. 

Dr. Bashford Dean (U.S. Fish Commission) gave an account 
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f vyster-cultural methods, expenments, and aew proposals. 
He pointed out the dithculties in ** spat ~ collecting. and showed 
that if these could be overcome the problem of raising: oysters 
successfully would be solved. Tle dwelt on the effects of bad 
aeration, and of changes of temperature, and on the difficulty in 
retaining the embryos in closed areas, such as the mare piecole 
at Taranto and the Breneguy lake in France. Finally he dis- 
cussed the cultural methods recently patented in the United 
States. 

Prof. W. A. Wlerdman and Prof. R. Boyee gave a paper on 
oysters and typhoid, in which they explained the investigations 
they had made on the normal and abnormal life-conditions of 
the oyster, including the effect of pathogenic organisms. The 
oysters were laid down in various kinds of water. and fed ona 
vanety of substances. both in the laboratories at Liverpool and 
also at the Port Erin Biological Station. Some of the results 
obtained are: the beneficial etfects of aeration, the superiority 

f natural food (protophyta, Xe.) over artificial (oatmeal, Xc.), 
the deleterions effects of stagnation, great toleration of sewage, 
inimical effect of typhoid fecal matter, the identification of 
Ba tlins (ypho we in oysters fourteen days after infection. The 
observations are still in progress, and a Committee of the British 
-\ssociation has been formed for the purpose uf carrying on the 
Investization. 

Dr. If. C. Sorby read a paper on the oyster culture in the 
Colne district, which was to be visited by a party of zoologists 
from the Section the Wednesday following. He described 
the grounds where spat was obtained, and the celebrated 
Pyetleet creek where the ‘+ natives” are fattened for the market, 

Mr. J. T. Cunningham gave the last of the fishery papers, on 
fish and fshing grounds in the North Sea. This author dis- 
puted the idea that the great quantities of young plaice in the 
castern parts of the North Sea are derived from the spawn and 
embryos carried across by currents, and that these plaice when 
they grow large supply those parts of the North Sea that lie 
further west. Ile suggests that the plaice on the German side 
are a smaller race, and that they correspond in distribution to a 
tract of warmer Atlantic water, Tle urged the necessity fora 
Scientific investigation of the North Sea fisheries, and for 
experiments in rearing young food fish in artificial ponds. .\ 
discussion followed, in which the authors of the papers, the 
Vresident, Mr. .\Iward, Mr. A. ©, Walker, and others took 
part, 

In the afternoon a discussiun took place on zoological biblia- 
graphy, opened by Ir, Haviland Field with an account of his 
scheme for the establishment of an international bibhographical 
bureau, to be located at Zurich. The organisation is now nearly 
completed, and the bureau is expected to start work in January 
1896. Dr. Field asks England to form a National Committee, 
to organise a service of correspondents, and to give a grant 
towards the Burcau. .\ Committee of the British Association 
has been appointed to consider the matter and report. 

Dr Feld also read a paper on the date of publication of 
zoological papers, in which he urged that the date of dfstribution 
be hea as ‘* publication.” 

Rev, Kk. R. Stebbing gave a paper on economy of labour 
m ae proposing that an cflort should be made to gather 
into a sucenict form all the thost indispensable knowledge in 
each braneh of zoology. 

Prof, G. Gilson (Louvain) described the septal organs of 
Ohventa fudiformi ¢ Vrof POY. Edgeworth read a paper on the 
talisties of wasps: and Mr. W. Usarstang exhibited a simple 
an] efficient evllectiny reservoir for the surface tow-net. This 
tow-enet was experimented with on Saturday's dredging ex- 
pe hition, and was found to work very satisfactorily. 

On Monday forenoon, Prof 1. CL Miall gave an account 
(strated by the Lantern) of our present knowledge of the 
and comfitions of insect transformation. 


ca Tle pointed out 
Vie fundemental distinction between the metamorphoses of 
eet and these of other ammals. The metamorphoses of 
ripe Mathals were larval, those af insects adult metamorphoses 
he nietory stage Teing late in the hfe. In insects the 
man Wa oandertaken by the adult, the feeding by the 
yoore, Tose dl considerable difference between these two 
agm, t WV lCine t becoming more and more highly organ- 


iediand foe led and the lirva more and more degenerate. 
The marked contra brought about the necessity for a quiescent 
mya stage betwee. This paper led te some discussion on 
wae tomorphomy. 


Per, WC. Soriy c hodted a series of marine wmimals caught 
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in the Satfolkh estuaries. and mounted as lantern-slides after 
yanious methods of preparation. 

Dr. Sorby gave an account of his apparatus for catching minute 
marine animals, and for estimating the number of organisms in 
given quantities of sea water. 

Dr. E. Frankland read a paper on conditions affecting 
bacterial life in river water, in which he showed that in a series 
of monthly observations on the water of the Thames bacteria 
Were more numerous in winter than in summer. There were 
three conditions which might affect the bacteria, and which he 
had disentangled, viz. temperature, sunshine, and the volume of 
Water, Sunshine was a pewerful germicide, but its effect ceases 
at a small depth in muddy water. The amount of microbes 
Was found to vary with the amount of flood water. Storage has 
a very beneticial effect in purifying river water from bacteria, 

Vrof. A.C. Haddon made an appeal to zoologists to urge upon 
Government and scientific societies the necessity for an imme- 
diate exploration of oceanic islands of the Pacific. ]1e pointed 
out that the great depths of the sea would remain for long 
unaltered, that the .Antarcuc was probably not undergoing any 
rapid change, but that the fauna and flora of the islands, and 
the customs of their inhabitants, were all undergoing change 
from year to year, and therefore ought to receive our frst 
attention. 

A paper on the Coccide of Ceylon, by Mr. EE. EL Green, 
illustrated by beautiful plates. was read hy Prot, Lowes. 

Dr, 11, O. Forbes gave a paper, ‘* Criticisms on some points in 
the summary of the results of the Chadéenger Expedition,” in 
which he dealt with the suppesed gigater size ii the sun in 
Carboniferous times, and also with the views of Dr. Murray in 
reference to the occurrence of similar forms in .Aretic and 
Antaretic regions. Vinally he pointed out that the evidence tor 
an Antarctic continent in Tertiary times is really supported hy 
the Challenger collections, rather than the reverse, as held hy 
Dr. Murray, 

\ paper on the marine tuna of Houtman’s brolhos Uslands, 
West Australia, by W. Saville-Kent, showed that the anomalous 
character of the fauna of \brolhos ean only be accounted for by 
the assumption that an occan current setting in) from the 
equatorial Indian Occan penetrates as far south as this island 
group. 

Dr. Gregg Wilson read a paper on hereditary polydactylism, 
and also one on the reproduce ion of the common erab. Uy. 
Wilson was of opinion that an increased size limit would be a 
very distinct protection to the crab. .\ close time at the end 
of the year would protect the female at a time when there is 
most destruction, 

On Tuesday, Prof, Lloyd Morgan gave an account of his 
experiments on instineti a young birds, 11e reared young moor. 
hens. chicks, Xc., for the purpose of determining how far the 
activities of locomotion (swimming, diving, 1unning, fying), 
feeding, bathing, &c., are instinctive or congenital. and how fit 
their definiteness is a matter of individual acquisition. 1t was 
found that timidity had a congenital basis, but was perfected by 
individual acquisition, There was no instinctive avoidance of 
inseets with warning colours, but such avoidance was rapidly — 
acquired by the individual, There appears to be little support 
for the view that what is individually acquired is then passed on 
by heredity. 

Dr. Bashford Dean pave an exlibition of ova and larwe of 
Amia, Lefidostens and -liporser, with some notes on the earl 
development of the Ganvids, in which he brought out that 
Embryology supports the siews derived fiom Pakvontology, 
Dr. Dean considers that Lefrdostene is the oldest or most 
primitive, and .fmza the form which comes nearest to the 
Teleosts. 

Dr. Otto Maas (Mimich) discussed some questions relating to 
the morphology and distribution of Meduse. He exhibtted 
same plates of supposed deep-sea Medusa from the . datas 
expedition showing the prevalence of a purplish Unt, which he 
supposed to be the complementary tint to the green phosphor 
escent hight given ont by many deep-sea animals. 

Mr. J. 1. Moore's paper on 2ermatogenesis 
showed that the spermatic elements at pincors have a 
tendency to form multinucleate masses, The whole cour 
seems to correspond more closely with clasmobranchs than wi 
mammals. 

Prof. Gs. B. lowes read a paper on the mammalian hyo 
Tle showed that there were two types (t) Proterastylic, found 
only in man and marmosets, and (2) Opisthostylic, known onl 
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in rabbits and sume other rodents, The following papers : 
On the development of the teeth in certain Insectivora, by M. 
F. Woodward; on the poison apparatus of certain snakes, by 
G. S. West: on the value of myology in the classification of 
animals, by If. G. Parsons; and on ultimate vital units, by 
Miss Nina Layard, concluded the ordinary sittings of the 
Section. 

A notahle feature of the meeting was the very successful 
dredging expeditions organised for the Zoological Section by the 
Local Committee, with the help of the President of the Section 
and Dr. HE. C. Sorby. On Saturday a large steamer was 
chartered from the Railway Company for dredging outside 
Harwich. Many hauls of the dredge, and of various forms of 
tow-net, both surface and bottom, were made off the Naze and in 
the neighhourhood of the Gunfleet bank. Large quantities of 
material were obtained, including representatives of most groups 
of the Invertebrata. The specimens picked out were arranged 
in a number of large glass jars, and on the retarn journey 
Prof. Herdman gave a demonstration on the most interesting 
forms obtained. On Wednesday, the 15th, the second zoological 
excursion took place, to Wyvenhoe to inspect the Colne Oyster 
Fishery, by invitation of the Mayor and Corporation of 
Colchester, The party were taken on board the new steam 
oyster dredger of the Iishery Board, and hauls of the dredges 
wercobtained at various points in the estuary of the Colne in order 
to show the condition of the oyster ground. Large quantities 
of the Polyzoon Ahyonutdtum gelatinosum and of commor 
Ascidians, especially sfseedzeMa virginea, were found associated 
with the oysters. The steamer then proceeded to tne Pyefleet 
ereck, where three millions of the famous Colchester ** natives * 
are now fattening: here the party landed and inspected the 
packing sheds, where they were entertained to an oyster 
luncheon. On returning to the steamer, dredging was again 
carried on further down the estuary, so as to see as much as 
possible of the ground, and the different ages and conditions of 
the oyster. Every facility was given to the party for examining 
this important fishery, and a most favourable impression was 
received of the healthiness of the ground, the purity of the 
water, and the excellent condition of the stock. 


GEOGNAPIIY ALT THis BRITISH 
ASSOCIATION. 


“THe brilliant International Geographical Congress. recently: 

held in London, seems to have afforded sufficient intellec'val 
dissipation for most British geographers this year, and many 
familiar faces were absent from Scction 1°. Comparatively few 
papers were presented for reading, and several of these were 
read by the Secretaries, as the authors could not attend. It is 
doubttul whether papers presented in this way should be brought 
before the Association, for fair discussion is impossible unless 
the author js present to support his arguments and answer 
questions, 

1f Section F retained its usual popularity this year —and the 
large lecture hall was occasionally crowded it was not because 
of the sensational character of the communications made ; there 
was not even a lady-traveller to read a paper. A characteristic 
of the meeting was the exceptional scientific value of the papers, 
which dealt less with exploration than with research. 

During recent years the President of Section © has almost 
always been a practical geographer with a commanding know- 
Jedge of one branch of his subject, and this year the succession 
was worthily upheld hy Mr. HI. J. Mackinder, the Reader in 
Geography at Oxford, whose experience of higher education in 
geography enabled him to formulate a scheme for restoring that 
scicnce to its proper place in a rational university system. The 
older universities have not responded as was expected to the 
proposals of the Keyal Geographical Society as to the institution 
of Chairs of Geography, and the time seems to have come for 
the Society to take a fresh departure, either independently or in 
conjunction with a new university not blind to the value of the 
experiment which has been tried and found satisfactory in 
Germany. A Committee of the British Association has been 
appointed, without a grant, to investigate the teaching of 
geography in this country, Mr. Mackinder being chairman and 
Mr. Ilerbertson secretary. 

The President's contention that geography is not ‘ the science 
of all things,” but a correlating study dealing with the results of 


Notes 3, VOL. 5 


WATURE 


| 


563 


all sciences relating to the earth from a special standpoint, was 
driven home by many of the papers presented to the meeting. 

Mr. W. B. Blaikie demonstrated by his greatly-improved 
cosmosphere the astronomical relations of geography, the com- 
bination of a terrestrial globe with a transparent celestial globe 
on which the constellations are printed, forming a great advance 
on the old armillary sphere ; while the ingenious device of re- 
moving a celestial and terrestrial hemisphere allowed of the 
working of plane problems on the section as readily as of 
spherical problems on the surface of the outer sphere. 

Climatology was discussed in the report of the Committee on 
the climate of tropical Africa, which was presented by Mr. 
Ravenstein, the chairman. It shows the results already obtained 
from the six stations in tropical Africa equipped hy the Associa- 
tion. The Committee was reappointed with a small grant and 
with a change of secretary, Mr. 11. N. Dickson taking the place 
of Dr. Hl. 1. Mill. 

br. John Murray gave a sketch of the central problem of 
oceanography —the circulation of the oceans ; and the Section 
instructed the l’resident to write a letter to Dr. Murray, con- 
gratulating him onthe completion of the Cha//enger Reports, the 
most important contribution to physical geography of recent 
years. 

Mr. 11. N. Dickson summarised the result of the recent inter- 
national observations on the North Atlantic, in which he took 
part, and by the aid of lantern diagrams showed that the dis- 
tribution of the temperature of the surface-water was intimately 
associated with the distribution of mean atmospheric pressure 
over the ocean, and that conseqnently the temperature of the 
Atlantic water was an important factor in determining the 
weather as well as the climate of Western Europe. 

Mr. A. Trevor Battye read an interesting paper on the 
struggle for existence in <Arctic regions, dealing with bio- 
geographical problems, but unfortunately there was no time to 
discuss it. A biological discussion which greatly pleased the 
audience, but was perhaps somewhat inappropriate to the 
Section, arose on Mr. Borchgrevink’s paper describing his 
recent experiences in the far South, and a proposed plan for a 
private Antarctic expedition. Sir Joseph ]fooker, the veteran of 
Ross’s Antarctic voyages, who was received with great enthusiasm, 
referred to his adventures in the Antarctic seas, and while con- 
gratulating Mr. Borchgrevink on his work in the Norwegian 
whaling trip, expressed Tittle hope of great results following a 
private expedition. Sir William Flower had the meeting with 
him in declaring that no more attempts should be made to send 
out ships on the pretext of looking for whales or seals, but with 
the hope of gaining scientific intormation. 

The return to Vard6 of the [HF %ndward, after landing Mr. 
Jackson in Franz-Josef Land, occurred during the meeting, and 
Mr. Montefiore, Secretary of the Jackson-Harmsworth expedi- 
tion, gave a brief account of the start of the land party. 

In the historical aspect of geography, Mr. J. LL. Myres con- 
tributed a discussion of the maps of Herodotus, which enahled 
an interesting contrast to be drawn between the @ prior? methods 
of the ancient world and the scientific inductions of to-day. 

The papers descriptive of exploration dealt with Africa and 
Asia. Captain Iinde’s experiences in the Congo State, and Mr. 
G. F. Scott-Elliot’s admirable expedition for the scientific study 
of the Ruwenzori region, have already been before the public in 
other forms. Mr. 11. S. Cowper’s journey through Yarhuna 
and Gharian in Tripoli was new, and the archwological features 
which he observed seem to be deserving of further study. 

The Rev. W Weston gave one of the most valuable travel- 
papers—an account of his explorations in the Japanese Alps. 
This range occupies the centre of the largest island, with summits 
rising to elevations of over 10,000 feet. ‘The snowfall on the 
western side ix enormous on account of the moisture in the 
prevailing wind, while the eastern side of the range remains 
comparatively free of snow. Although the snow-line in summer 
is as low as 7000 feet in places, there are no signs of glacial 
action. The volcanic mountains abound in hot mineral springs 
of high repute as baths, and ores of copper and silver are mined 
in several places. The flora and fauna are both rich, and the 
people retain their ancient politeness and hospitality, while many 
curious customs and beliefs survive amongst them. 

Mr. John Dodd, who was net able to he present, sent an 
exhaustive memoir on Formosa, where he had resided from 1864 
to r$go. Asatrader he had been much in contact with the 
aboriginal tribes of the interior, and he gavea graphic account of 
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their mode of life and their relations with the Chinese colonists. 
The resources of the island were described, and the prospects of 
foreign trade discussed. Probably no European is so well able 
as Mr. Dodd to speak from experience of the latest accession to 
the empire of Japan. 

Dr. A. Markoff drew attention to the geography of Russian 
-\sia, especially with reference to the Siberian railway. 

Major Darwin gave an epitome of the work of the sixth 
International Geographical Congress. 

Mr. Miller Christy directed the attention of geographers to 
the remote islet of Rockall, off the west coast of Scotland, which 
has never been properly studied, and he suggested that it would 
be a good field of research fora hardy yachtsman. This paper 
provoked a lively discussion, in which the value of Rockall as a 
weather-forecasting station was referred to, and the practical 
difficulties in the way of utilising it considered. 

The Section authorised the President to write a letter of con- 
dolence to the parents of the late Mr. Joseph Thomson, express- 
ing the high cpinion universally held as to the value of the work 
he did in Africa, and the warm affection with which his genial 
personality was regarded by every geographer. 


UNIVERSITY AND EDUCATIONAL 
TUG UR SEN EIEN CIS, 


Tue Report just issued by the Somerset County Education 
Committee shows that the work of technical education is being 
developed, and mostly in the right direction, Much of the 
instruction given was of a very elementary character, but this is 
just what is needed by the type of student for whom it is in- 
tended. Jt iy satisfactory to note that a course of experimental 
science was followed by a number of teachers. The instruction 
was confined almost entirely to experiments suitable for class 
demonstration, and, where possible, for repetition by evening 
school pupils. The words of Mr. C. 1. Bothamley, the Diree- 
tor of Technical Instruction in Somerset, as to the use of such 
practical work, are worth repeating here. ‘Since the chief 
object of science teaching in evening schools is not so much to 
impart a knowledge of useful facts (though that is important), 
as to train pupils to use their eyes in their daily occupations, to 
observe accurately, and to reason correctly from what they have 
observed, it is clear that, if this end is to be attained, the pupils 
must see things for themselves, and not simply be told things, 
and the experimental proofs must be complete, and the reason- 
ing based on them must be sound.” We will go further and 
say that the only real scientific knowedge is obtained not from 
seeing experiments performed, but by doing them. Clear and 
accurate class demonstrations are undoubtedly good, but prac- 
tical work carried out by the pupils themselves is far better, 
and the mere facilities that are given for such work, the firmer 
will be the foundation upon which a superstructure of technical 
education can be built. 


AMONG the recent appointments we notice the follawing :— 
Dr. AL Heydwerller, Mrivat-docent in’ I'hysics and Ihysical 
Chemistry at Strassburg, to be Extraordinary Professor at 
greslau ; Dr. Feo Grucnhut to suceced the late Prof. Borg- 
mann at the Fresenius Chemical Laboratory, Wiesbaden; Dr. 
K OW. vy. Dalla-Torre, Mrivat-docent in Zoology at Innsbruck, 
to he Uxtraordinary Professor. (Dr. K. Zickler to the fall Pro- 
fessorship of Mlectrotechnology at the Hrunn Technical igh 
School, and Dr. Dvieslewski toa similar post in the Technische 
Hochschule at Lemberyr: Dr i. Vung to suceced the late 
Carl Vogt as Professor of Comparative Anatomy and Zoology at 
(Geneva; Dr 1. Weinstein to oe Extraordinary Professor of 
Ihysics in Berlin University ; Dr. Max Verworn to be Extra: 
ordinary Professor in Physiology at Jena: Dr. derbert Hurst to 
he Demonstrator in Zoology, and Mr. Vaughan Jennings to be 
Tx monstrator in Geology, at the Royal College of Science, 
Dublny Dr fo 1 Ruenen te the new Uarris Chair of Mhysies 
1 University College, Dundee ¢ Lr, Rawsan to be Headmaster 
ef Hudderfheld Technical School. 


At the recent’ Matriculation Lamination of the City and 
fants Central Verbnical Callege, seventy-six candidates pre- 
soted thermelyes, and @asty-two have becn admitted to the 
College. The Inghest place was taken by M. Solomon, ta 
sham the Clothworkers' Scholarship of £60 a year and free 
edamition has been awarded, 
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SOCIETIES AND ACADEAMITES. 
Parts. 


Academy of Sciences, September 23.—M. Fizeau in the 
chair.—On a specimen of black diamond from Brazil, by M. 
Henri Moissan. ‘he specimen is from Bahia Province, and weighs 
630 grams (about 3073 carats). Its surface is in part rough, 
appearing when slightly magnified as if gas had escaped there- 
from while in a pasty condition. It resembles the microscopic 
grains of crystallised carbon produced in the interior of suddenly 
cooled silver and iron masses. This specimen is porous, and has 
lost weight since removal from the soil to the extent of sixteen 
grams. ~ On the existence of phlorizic glycosuria in dogs after 
section of the spinal cord, by M. RK. Lepine. On the adminis- 
tration of phlorizine, glycosuria follows almost as in the case of 
healthy dogs, and differs from the latter case merely in the pro- 
duction of a less total quantity of glucose. —A brochure entitled 
‘©The actual limits of our science 3 a presidential address to the 
British Association at Oxford, delivered August 8, 1894, by the 
Marquis of Salisbury” (translated by M. W. de Fonvielle), has 
been printed in the Correspondence of the Academy.—On the 
composition of pélagcine, by MM. .\. BB. Girifhths and C. 
Platt. The violet pigment of the Medusa (Pedzgia) has the 
composition CgylI,;NO,, and is termed by the authors pelageine. 
It is soluble in alcohol, ether, and acetic acid, very soluble in 
carbon disulphide, and insoluble in water. 1 gives no character- 
istie absorption bands. 
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LIEBIG. 
Justus von Liebig: his Life and Work (1809-73). 
W. A. Shenstone, F.1.C. 
Limited, 1895.) 


By 
(London : Cassell and Co., 


“[T°O those who listened—it is now twenty years ago 
to the Faraday Lecture given by the late Prof. 
Tlofmann within the walls of the Royal Institution to 


the Fellows of the Chemical Society of London. or to : 


those who have since read the report of this cloquent 
and enthusiastic discourse in the Yransactions of the 
Chemical Society, the task of preparing a new account 
of the hfe and labours of Liebig would appear to be a 
very difficult one. 

But to say merely that Mr. Shenstone has succeeded 
in this difficult task, would be scarcely to do justice to 
his admirable [ttle volume. which has evidently been 
very carefully compiled, and which, while it possesses 
literary charm of its own, gives a clear and, ac the same 
time, critical summary of the work and writings of the 
great chemist, which makes it, for popular reading at 
all events, preferable to Hofmann’s brilliant lecture. Mr. 
Shenstone is evidently a master of exposition, and if in 
reading through the pages of his book the scientific man 
encounters one or two statements or expressions of opinion 
with which he cannot agree, he will be ready to condone 
these delinquencies in view of the generally excellent 
style of the whole. And notwithstanding the remark in 
the preface, that the object has been “not so much to 
dwell upon Liebig’s private life as to tell what he was, 
what he did, and why all chemists and all those who 
are versed in the history of science admire and esteem 
him so greatly,” the book, as a biographical sketch, 1s 
superior to the lecture. As pointed out by the author, 
it is quite true, and as remarkable as it is true, that few 
people nowadays, even among students of chemistry, 
know much about Liebig’s scientific work and his services 
to the great departments of applied chemistry in physi- 
ology, medicine, and agriculture. Liebig’s extract of 
meat, Licbig’s potash bulbs, and Liebig’s condenser are 
the only things which a present-day student can usually 
recall if asked to give an account of Liebig’s work, and 
these he scems generally to regard as trivial inventions 
deserving of little remark. Licbig’s life, cut short, as 
one would say in these days of general longevity, at the 
early age of threescore ycars and ten, was full of activity. 
The Royal Society Catalogue of Scientific Papers gives a 
list of upwards of three hundred papers published by him, 
of which some five-and-twenty were issued under joint 
authorship with Wohler, his life-long friend and associate. 
And the Avynalen, which to this day are familiarly re- 
ferred to as “ Licbig’s,” contain in the first 165 volumes 
issued during his lifetime all the long array of memoirs 
which embody the results of the researches of the master 
and his pupils. 

Up to the age of sixteen, little promise of future 
greatness was given by the restless boy, at once ‘the 
plague of his teachers and the sorrow of his parents,” 
as he was told by the Rector of the Gymnasium. This 
period of his life, marked chiefly by conflict with his 
schoolmasters, reminds one of Darwin’s early days at 
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Shrewsbury. And examples of this kind. of which many 
are now well known, fill one with wonder that the school- 
master does not yet recognise the need for greater elasticity 
in the prevalent system of education. 

The ideal schoolboy is an orderly machine, always 
obedient, receptive, submissive, ready in the cricket-field, 
and with real or simulated enthusiasm for football, de- 
spising all other games, and conservative to the backbone. 
He is the darling of the master, who sends him home 
with glowing reports and arms-full of prize-books, It 
seems never to occur to any one that there may be 
natures to which the classical languages and _ history 
make no appeal, who have not the gift of the mathe- 
matician, and who do not even care to play at cricket or 
football. If such appear in a public school they have a 
bad time of it, dragging out their miserable days at the 
bottom of the form, regarded as fools by the masters, 
and as muffs by the boys. And yet among these school 
failures there may be Liebigs or Darwins, or at any rate 
there may be, and commonly there is, the material out 
of which good and nseful citizens are made, if only they 
had a chance to show what they can do, 

It is not surprising that Germany should cherish the 
memory of Liebig, for to his example and influence she 
undoubtedly owes the development and activity of her 
chemical schools ; and it is interesting to note the relative 
progress made by the chief European nations in this 
direction. In Liebig’s youth the supremacy of the 
English and French chemists was unquestioned, Berzehus 
alone representing the science in Sweden. It was, as 
Licbig himself says, “a wretched time for chemistry in 
Germany.” 

Since that day things have greatly changed, the 
German laboratories have outnumbered those of England 
and France together, and their output of scientific results 
has so greatly exceeded the achievements of all other 
European countries as to have formed a snbject of not 
undeserved reproach to the rest of them. 

-\t the present time, however, things are not so bad, 
and there is great hope, from the renewed activity of the 
universities and technical schools in France and in 
England, as well as in other parts of Europe and in 
America during the last few years, that these other 
countries will in future contribute their full share to the 
work of experimental investigation and the encourage- 
ment of scientific education and thought. 

It would be scarcely fair to the author of this “ Life” to 
make any attempt to epitomise it, short and compact as 
it is. Those who are interested must read the book, and 
those who read it will certainly be interested. But the 
estimate formed by the author of the relative value and 
importance of the several kinds of service rendered by 
Liebig to the world, seems to be scarcely in agreement with 
that which is more generally current among chemists 
and physiologists. First in importance we should place 
Liebig’s work in the domain of organic chemistry. 
Having shown how to analyse carbon compounds, he led 
the way in their investigation, and by the introduction of 
the theory of compound radicles laid the whole foundation 
of modern organic chemistry. Scarcely second in im- 
portance was the establishment of the system of practical 
teaching in the laboratory at Giessen, which certainly set 
an example soon followed by all the universities on the 
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continent, and led to the erection of labaratories in Eng- 
Tand, notin the yreat universities, ta their shame be it 
said, but at such places as University College, London, 
and the College of Chemistry. 

Liebig’s researches in connection with physiclogy and 
agriculture were of the utmost importance in their day, 
but chiefly by reason of the stimulus afforded to 
inquiry ; for while the whole, or nearly the whole, of his 
chemical work remains as firmly establshed as ever, the 
xreater part of his physiological theories in relation to 
plant nutrition. to fermentation, and toanimal physiology, 
have been cither superseded altogether, or so moditied as 
to be no longer recognisable. 

Yhe author will probably see fit, on further redection, 
to alter some of the views expressed in his own remarks ; 
but enough has been said to show that Mr. Shenstone 
has made a contribution to the “Century Series * which 
will, we venture to think, be by no means the least 
attractive and interesting of these useful little volumes. 

Mien, Iie 


UIEE SNEISRC TON (OUP IME AULT EE IE SOUR AS, 
Climates and Baths of Great Britain. Volo. 
Macmillan and Co., 1895. 
‘ee work is the outcome af the report of a committee 
appointed by the Royal Medical and Chirurgical 


(London: 


Society of London tor the purpose of investigating 
questions of importance with reference to the chimatology 
and balncology of Great Britain and Ireland. 

The information contained in the volume ~ which deals 
with the climate of the south of England and with the 
chicf medicinal springs of Great Britam—may be sum- 
marised as follows : 

1) Information received from medical practitioners in 
the districts dealt with. 

2) The results of personal investigations by members 
of the committee. 

3) The analysis of published vital statistics of the 
localities in question. 

That the treatment of the climatology af very small 
arcas of these islinds is a difficult and complex matter, 
isa fact patent to every one ; it is cvery one’s experience, 
for mstance, that one side of a bay or headland, awiny 
to its exposure, may be tonic and bracing, wherens the 
other side, owing to a different aspect, or to protection 
by high chffs and woodland, may be warm and relaxing. 
Lut since meteorological data are of undoubted value in 
determining: the suitability of an ares for the residence 
of those suffering from various diseases, it is certain that 
some ineasure of the utihty of the present work should be 
ganged from the detail and precision of these data; and 
the book will be found lacking in this respect. Little 
blane as attachable, however, to the contributors, who 


bave in the miayonty of cases made the mast of their 
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information ; the fact is, we have not yet at 
inant date to enable a sqaentibe work upon the 

conditions of all the many small areas here 
dealt with to be penned ; the records are so few, that 
woisowery frequomtly found necessary to supplement in- 
Thus 
we are constintly toll that one place is prodahdy colder 
than another, that ito 


rumental observations by personal impressions. 


thought to have more muse and 
inthe atmosphere, and on; and 
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frequently encounters such remarks as “there are no 
climatic records, but the impression is.” &c., that the 
conviction is mare and mare borne home that it would 
have been well if the committee had first taken some 
steps, through medical men and athers, to secure more 
scientific data before publishing the present volume. 
With rare exceptions, precise meteorological data are 
confined to towns and their immediate neighbourhoad ; 
and to show the ditficulty with which the committee had 
to contend in the case of one important county (fe. 
Somerset’, it is sufficient to state that this county pos- 
sesses at the present ume only one station of the Royal 
Metcorological Saciety. 

Then, again, atmospheric conditions and health are so 
largely the outcome of geological factors, that in a few 
instances it is matter for regret that this subject is not 
treated with a little more fulness ; and in such a work 
one would expect to find some observations upon the 
mean height, and the extent of variation from the mean, 
in the ground-water level, know ng as we do the im- 
portant bearing which this has upon health and disease. 

So far as the information relates to the healthiness of 
the various areas treated of, and their suitability for 
residence by patients suffering from various diseases, 
much will be found of real value: but here again the 
contributors have had to face great difficulties — difficulties 
which in many respects are practically insurmountable ; 
and here again the work presents some shortcomings. 
In making deductions from vital statistics, it would have 
heen better and saler to have done so from as many 
returns as possible, and not to have rested satistied, as 
in sa many instances, with the actual records of just one 
brief year; and it would, moreover, have been more 
serviceable to these who would like to make their own 
deductions as to the relative advantages of different 
areas, if instead of the actual number of deaths being 
given, the rates of the more important diseases had heen 
worked out for each locality. As it is, it would be a 
matter of no small labour to decide which af the many 
areas dealt with stands best with regard to refatiie 
immunity from any particular disease. 

In the reports of local practitioners there ts occasion- 
ally some evidence of the touch of a loving hand, the 
attractions and healthiness of the part being enthusi- 
astically attested to: and for thts reason, again, it will be 
no casy matter to conclude, from a perusal of the work, 
as to which is the most desirable spot to select ; but at 
least one is not Lkely to fix upon Dartmoor, which an 
informant asserts has on an average 3t9 wet days in the 
year, Vlast of this local information, however, is very 
faar and impartial, and the conscientious and judicial 
manner in which conclusions are drawn by the different 
authors fron the information at their hands is a stuking 
feature of the work. 

The committee points out that in a work comprising 
information of many sorts and from many sources, it 1p 
inevitable that a certain amount of crror must have crept 
in; but as a matter of fact, the reader will discover 
scarcely any ¢rror of Commission ; what blemishes the 
work possesses are undaubtedly on the score of omission. 
There is one glaring instance of contradiction which we 
hive notiecd, and which will serve te present a good 
cxample, to the lay nund, of how doctors disagree. On 
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p. 38 we read. “The influence of sea air in causing 
anemid is apparent on many parts of the coast.” and 

p. 47, "It may be stated that the infrequency of anemia 
in the local inhabitants ts no doubt due to their proxinity 
ta the .\thintic.” 

To instance the difficulty, which frequently presents 
itself, of arriving at just conelusions from the statistical 
information acquired by the committee, let us ask our- 
selves what inference may justly be drawn when the 
phthisis rate is high in certain health resarts. It is very 
properly pointed out that much of this excess 15 doubtless 
due to phthisieal immigrants to a spot which is known 
to be congenial to phthisical patients. (Quite true: Lut 
if we cannot ascertain éo whe/erten? the vate is intluenced 
by phthisical immigration, haw is one to know whether 
the Jocal conditions, fev sv, are favourable er not to the 
disease in question? It is conceivable, in this retation, 
that certain limited areas of England with comparatively 
mild and equitable climates have now a native population 
strongly predisposed to phthisis from the fact that their 
ancestors were originally phthisical immigrants attracted 
to the spot: so that even if it were practicable that the 
vital statistics of visitors could be separately compiled, 
the local and climatic advantages or disadvantages of 
the area in respect of this disease could never be put 
upon a scientific basis from vital returns alone. It is 
well known, moreover, that deductions drawn from 
meteorological data on the score of the suitability of 
the various areas for the residence of those suffering 
from different diseases, must be made with many reserva- 
tions, that the subject docs nat admit of generalisations ; 
for. (ter alta, the suitability of the climates of certain 
health resorts for different patients is governed to such 
an extent by that wondertul personal factor that makes 
the same spot bracing to one and relaxing to another, 
benevolent to a certain disease in one and malignant to 
that discase in another, that frequently the individual 
can only arrive at the conclusion as to which area suits 
hin best by an actual personal experiment. And thus 
it comes about that perhaps, after all, the surest lines 
upon which a physician can act, are in the main em- 
pirical as to his patient. We have lived long enough 
in these islands to know by experience which are the 


OUR BOOK SHELF. 
de le Théorte ds Lunctions Elliptrques. 
Charles Henry. 124 pp. Paris. Nony, 18y5. 
AN introductory course of elliptic functions, intended for 
those who have a fair acquaintance with integral calculus, 
should consist of three stages. In the first stave the 
subject would be approached as a development of integral 
cateulus. the addition theorem and periodicity obtained, 
and a large number of applications made to problems 
whose >olutions can be expressed in the notation of 
elliptic functions. Ditficultics of the multiple interpreta- 
tion of the square roots of variable functions would be 
pointed out. and left. In the second stage an elementary 
introduction to the modern descriptive theory of functions 
of a complex variable would be furnished, containing a 
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‘fairly full account of the theory of doubly periodic 


warmest, driest, and most sheltered spots, which are the | 


dampest, and which are the most bracing and relaxing, 
and it is quite a question whether meteorological data 
will help the physician much farther. He will generally 
select for his patient what has been proved by the ex- 
perience of many generations to be a congenial site, and 
nothing short of a cautious experiment with the patient 
himself wilt suftice to tell him which of several alternative 
sites suits his patient best ; but to this end the experiences 
and views of other practicising physicians would be of 
immense value, and one is tempted to ask whether a 
work embodying and summarising as many as possible 
of these experiences would not serve even a more useful 
purpose than the first 500 pages of this book. 

The chapters deating with the medicinal waters of Great 
Britain are well written, useful, concise and impartial. 

The cammittee hopes ta deal in a further report with 
the climatology of the remaining districts, and with those 
mineral springs which are nat included in the present 
volume. 
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functions, illustrated at every stage by examples from the 
functions whose existence has been foreshadawed in the 
first stage. The third staze would be a systematic de- 
velopment of the elliptic functions, with the help of the 
elementary theory of functions, finishing, not begining, 
with the differential equation and the applications to in- 
tesral calculus. Such a course would require at least 
twenty-fire hour-lectures, and the unfamiliar charaeter of 
the second and third stages would make a careful revision 
necessary. 

The present little volume is concerned with the third 
stage ; on the whole, there can be no daubt that it is the 
most suitable handbook which has yet appeared for the 
use of teachers engaged in such a course as sketched 
above. The elliptic functions are obtained by the infinite 
double series for A’) ; and certainly the idea is the right 
one, though it ts easter to begin with the series for A’ w. 
The differential equation is hence obtamed, and the 
following chapter attempts to establish the functions 
on that basis. It seems preferable that this should he 
postponed, and treated only by Riemann’s methods. 
Chapters 1. and 1v. introduce the functions ¢w and ow, 
as iy quite proper; but it would seem much better that 
the addition equation, obtamed in chapter v.. should be 
obtained independently of the o functions, and by .Abel’s 
method, with the help of a plane cubic curve. The 
functions a,/%, oy 2, ov. are then obtained, and hence 
itis proved that the functions ,'fw—¢,.. . . are single- 
valued functions of #. lt is a distinct step in the nght 
direction to make the statement that these funetions 
pu -e,.. . are sinvle-valued ; but the fact ought to 
be obtained before, and independently of, the investi- 
gation of their actual values. The same remark holds in 
regard to the functions 7 7m, dis if x=sx wit ought 
to be shown that \/1—.1° single-valued before its 
actual value is obtained, and the remark emphasised by 
proving that such a function as \?1—sa uw i-Asni is 
equally a single-valued function of w. Vhe fact. which 
is obtained, that all doubly periodic functions are 
rationally expressible by fA +¢and /’ wv, ought to be com- 
pared with the fact that all doubly periodic functions are 
rationally expressible by sz a and cv «daw: and itought 
to be clearly seen that when we are dealing with Jacobi’s 
functions, ¢77 7 is no more a function of the same kind as 
suuthanis Jf e, of the same kind as 4 when we 
are dealing with Weierstrass’s functions. In these two 
cases respectively, cv wand 4'fu—e, are factortal func- 
tions, which ought ta be carefully distinguished from 
the two fundamental functions whereby the algebraical 
irrationality under consideration is resolved. 

With these criticisms, and the remark that the accounts 
of the transformation and of Jacobis @ functions are not 
so full as one desires, we may conclude, strongly recom- 
mending all who desire a useful class book, to which, 
however, many explanations and itlustrative examples 
must be supplied, to adopt the book. H. F. BAKER. 
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LETTERS TO THE EDITOR. 


(The Editor does not hold himseif responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
fo return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications.) 


Clausius’ Virial Theorem. 


Tue question raised hy Colonel Basevi, in NATURE for August 
20, Wlustrates the importance of keeping in view a clear state- 
ment of what a general theorem such as 
respect to the czrfa? asserts, and the essential relativity of the 
forces which are regarded as acting on the particles, and of the 
kinetic energy af the system. The theorem asserts, | think, 
that if the motion of the system of particles be continued over 
any interval of time, 4, the excess of the mean value of the 
kinetic energy of the system for that interval of time over the 
virial for the same interval is equal to the excess of the value of 
u = eae at the end of the interval over its value at the be- 
44, dt 
winning, p being the distance of a specimen particle from the 
origin and wits mass, and the summation being extended over 
all the particles of the system. 

It may he noticed here that the mean value of the kinetic 
energy of a system for an interval of time 4 Is equal to the 
action of the system for that interval taken per unit of the time 
in the interval. 

There can be no doubt that the theorem is true, and will he 
verified by any test case to which it can be applied. The proof 
viven by Clausius himself is perhaps the simplest, but the follow- 
ing mode of arriving at the theorem is instructive in some ways. 
Refer the particles to a system of rectangular axes in the ordinary 
way, and adopt the Ausional notation for velocities and accelera- 
tions. Thus taking a speciinen particle, which is at the point 
Xo, -. At time #4. regarding. as we are at liberty to da, the 
velucities #, j, 4, as functions of the position of the particle in 
the motion, we have 

m( a5 e + 3°) = WY 
Che oy o- 


and two other equations for VY, Z, which can be written down 
from this by symmetry. Multiplying these equations by rv, 9, 3 
respectively, adding, and rearranging, we easily find 


(# + jt 4 # ye =< a( Xx fg a z2)at 
= wn 


+ raat + + 21), 


+5 N 


wn 
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Integrated from f=0 to f=4,, and extended to all the 
particles, this gives 


Am {ite + yt S)ydt = - as [Ns + Vy + Zzjat 
o 0 


+ a[ Sauk + oy + 
‘The expression on the left (which may be written 
Im i (ide + joy + dd:)] 
owhere asserted, se far as 1 know, to be kinetic energy, but 
ve the time inteyral of the kinetic energy (that is the afer of the 
yetem) for the time-interval 7. 


wet the thearein as stated above, namely 
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the kinetic energy of the system at the in- 
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Toy clear the if 4, be taken very great, and the velocity and 
the detonce af Gach paruecle from the origin be always finite, 
he term on the left neither infinite nor zero, while the last term 
nthe ght becomes vanehingly small. ‘Vnis is Chausius’ case 
1 Mitionary motion, in which it is justifiable to write 
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The expression on the right is the o7rfu/, and is in the cirenm- 
stances stated undoubtedly equal to the tme average or mean 
value of the kinetic energy, as the equation asserts. 

If R be the force acting on a particle in the direction fowurrdy 
the origin along the line joining the origin with the particle, and 
p the distance of the particle trom the origin, we have 

SMe Se WGP sk vee 


and the theorem for stationary motion may be stated thus, 


— Kp, 


Mean value of T = mean value of 42Kp, 


where the summation takes in each particle once, and onseonly, 

Let us apply this to the case taken by Lord Rayleigh, and 
alleged by Colonel Basevi to contradict the theory, of two: 
particles each of mass 7, ata distance apart 7( = 2p), revolving 
round their commen centre of gravity. Ilere, taking the origin 
at the common centre of gravity, we have constant values of the 
virial and of T, namely 4ERKp = Rp and T= wV*. Thus, 
mN#'9 = R, which, as l.ord Rayleigh remarks, agrees with the 
law of centrifugal force. 

If we take the motion relatively to one ef the two particles. 
regarded as at rest, we get the same result, The relative velo- 
city of the other particle becomes 2V. and the corresponding 
kinetic energy 27V?, the distance of the origin from the othe 
particle 2p, and from itself zero, Since the acceleration of the 
moving particle relatively to the particle now supposed reduced 
to rest, is double its acceleration relatively (o the common centre 
of gravity, the force now considered as acting on the moving 
particle must be taken as 2K. Thus we have 2w\V" = 421K x 2p, 
or as before, #7 p = kk. 

If we de not suppose the origin to coincide with one of the 
particles reduced to rest in this manner, but to coincide for the 
moment with the positron of one of the particles, the velocity of 
cach particle is V. the force towards the origin on that distant 
froni it zis RK, and we have T= mV", 43Rp = Se, since now 

r. ence once mere wV7 p — BR. 

Similarly, any other origin and axes of reference would give 
the same result, Colonel Basevi , it seems to me, overlooked 
the fact that in the theorem it is the forces acting on each 
particle relatively to the assumed axes, and the corresponding 
motions that must be taken into account, and that in the case of 
a system of particles between which exist forces of mutual 
attraction, the stress between a given pair can only enter once 
into the value of 4ERr. Aiko 

Zangor, September 1. 


Toaitxx the fort will not surrender at Colonel Basevi's 
summons. We have 
ad Get 


‘2 


ay Ne 
Tie || ae +m ; 
a =) : 
and if we put a = wand . = 7%, this may be written 
4 


wm a v2) = me ar anit 
and ; , 
ints rp hie by fe 
(uz), ~ (at?")y 4 ne wat + | a ae = | mee + [ um, 


if you please so to write it Vhis corresponds to Colonel 
Basevi's equation, except that TP have written 7 fon his x. 


au ete? 
But now arf ati, or me ft ie does represent kinetic energy. 
eT 


ue ty . Oa . 
And m | udzar — | a Nat is the virial The equation 
a al 


W x 
shows that if for a certain time 7, the right-hand member, 
vanishes, then on the average of that time 4, the two terms on 
the night are equal and opposite. 

The form Kye is a rather slippery one. Tf in the example 
which Colonel Basevi quotes from Lor Rayleigh, yeu put 
Nat Vyedor Ry, wt comes out easily, Mor we may tke for 
origin the centre of the circle of radius p. Then 


Na "Vs" fand Na t+ Vye fp. 
p , 
And therefore 


xAm/p, 


Shin 


or 


S.1f. Bursury. 
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COLONEL BaseEvr's criticisms of Clausius’ virial theorem are 
not justifiable. 

In the first place, the left-hand side of his equation at the foot 
of p. 413 should be sx — [ex], - 9. since the latter term is not 
necessarily zero even for periodic motion: e.g. it equals 1 if 
v = exp. (sin 4). 

In the next place, though this difference’ obviously vanishes 
for periodic motion when the ‘‘suitable value given to 7” is a 
multiple of the period, yet for this same value of ¢ the areas 


face and free will of vanish ; indeed for wo value of ¢ can 


the former vanish, as it represents ftesiderae, which is the sum 


of essentially positive quantities. Tlence we can have but 


| udx = - | vdu when vu = [x1]. =o. 
Thirdly, though in the case of stationary motion the areas | udx 


aad - [ xd may not be exactly equal for any value of ¢, yet 


their ditterenee can only fluctnate within certain narrow limits, 
so that when multiplied by 72/27 it heeomes vanishingly small if 
fis large enough, which is all that Clausius asserts. 


Fourthly, Clausius does voé take mf ude to repvesent kinetic 


energy, but this expresston divided by 2¢. 

Fifthly, the fact is overlooked that R refers, not to single 
particles, but to Aarrs of particles ; so that in Lord Rayleigh’s 
case, 4ERr = 4Rr, and not Kr, as asserted, there being only 
one pair of particles in question, and the virial equation does 
therefore give R = mz?/p, the ordinary law of force for uniform 
circular motion. 

Lastly. there is no ground whatever for taking ?Vr and $=Rr 
as equal terms, there being absolutely no connection between 
‘them except that both represent energy ; indeed, by this assump- 
tion Colonel Basevi obtains a formula which gives for the pressure 
in an ideal gas only half its proper value. 


Christ Church, Oxford. RoBertT E. BayNes. 


Hutton’s “ Theory of the Earth.” 


Tris to be doubted whether any work, with the exception of 
L.yell’s ** Principles,” has had a more important influence on the 
science of geology than Ifutton’s ‘* Theory of the Earth,” in 
which for the first time the true mode of studying the science 
was set forth and its fundamental facts outlined. 

The theory was first propounded in a paper of some ninety- 
live pages, written in 1755, which appeared in 1758 in the first 
volume of the 7yazsactions of the Royal Society of Edinburgh, 
and was at once attacked by a number of hostile critics. 

Ten years later, in 1795, it was republished in Edinburgh, 
greatly extended, and including the results of much additional 
work, in two good-sized octavo volumes. These included the 
substance of a number of papers published by }lutton after the 
appearance of the first outline, as well as answers to his various 
crities, and is the work Which has become a classic in the science. 

The work, however, in its published form is evidently incom- 
plete, for on the title-page it is stated to consist of four parts, 
and, in the table of contents, volume i. is called part i. and 
volume H. part ji. Volume ii., furthermore, concludes abruptly 
with the following words; ‘‘ Therefore in pursuing this object. 
1 am next to examine facts, with regard to the mineral part of the 
theory. . . and endeavour to answer objections or solve difficulties 
which may naturally occur from the consideration of particular 
appearances. 

Parts iii. and iv., so far as I can ascertain, if written, were 
never published. In the library of the Geological Society of 
London, however, there is a manuscript of ]futton’s which is 
apparently a portion of one or other of these parts. Tt is bound 


in book form, and was presented to the library by Leonhard | 


Iforner, Esq., and in a note by that gentleman, presenting it to 
the Society, it is stated to be one of a series, and to have been 
given by Dr. Playfair, the populariser of lutton’s work, to 
l.ord Webb Seymour, and on the death of this nobleman to 
have passed to the Duke of Somerset, who gave it to Mr. 
Horner. Tt bears no title, and consists of six chapters 
numbered from iv. to ix., and was evidently continued in 
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another manuscript, as the last page, forming the conclusion of 
chapter ix., bears the words ‘* chapter x.” at the lower corner. 

The manuseript treats chiefly of a subject the investigation of 
which has been so prolific of results in recent years, namely 
granite contacts, and especially the contact of granite masses 
with ‘‘schistus.” Ile shows that the granite was not a 
“© primitive" rock on which the schist was deposited, but that it 
was intruded through the latter in a molten condition, and holds 
that it was the agent by which mountain-chains were upheaved, 
supporting his proposition by a description of the relations of 
these rocks in various parts of Scotland and elsewhere, among 
them the Island of Arran. To the deseription of this last- 
mentioned locality a whole chapter is devoted, in which the tie 
nature of the pitch-stones is also set forth, and the derivation of 
the felsites from them by a process of dentrification is recognised. 

It is merely desired in the present letter to draw attention to 
the fact that at least some other volumes of this manuscript are 
extant, and to urge upon those who may know where they 
might be sought, or who may by chance come upon them, the 
importance of preserving them, and of placing them, if not in 
the Geological Society’s library with the fragment above referred 
to, at least in some library where they may be at once secure and 
available for use. 

The book is one of the most remarkable which has appeared 
in the history of geological science, and all who are interested in 
the science must desire to see it secured and preserved in its 
completed form. Fraxk D. ApAMs. 

MeGill University, Montreal. 


Abnormal Atlantic Waves. 


Ir happens that I have only quite lately seen a letter on this 
subject in NATURE of March 7, from Mr. KE. C. Stromeyer of 
Glasgow. It may perhaps be of interest to sume of your 
readers to learn that on Jannary 6, 1891, and about 4 p.m., 
the people of Funchal, the chief town of Madeira, and situate 
on the south coast (lat. 32° 37’ 45” N., long. 16° 55’ 20” W.) 
were astonished by the arrival of a great wave which burst with 
violence on the shore, coming seemingly from the S.E. or 
E.S.E. The sea had been calm previously, and the wind was 
light. At Machico, a village some fifteen mites to the east of 
Funchal, a similar phenomenon took place contemporancously, 
and also at Camara de Lobos, a village about six miles to the 
west. At the latter place, where there is a small bay amongst 
the rocks, there were three risings of the sea, one much higher 
than the others. The bottom of the bay was laid bare, and 
fishes were seen struggling in the mud. The boats lying on the 
beach were more or less damaged, but } did not hear that other 
property was injured. 

Two electric cables belonging to the Brazilian Submarine 
Telegraph Company conneet Funchal with Lisbon. Now, it is 
worth noting that early on the morning after the occurrence of 
the great wave. when the Company’s officials stationed at 
Funchal went as usual to test the cables, one of them was found 
to be broken in deep water at a distance of seventeen or 
eighteen miles to the south of Madeira, whilst the other cable 
was in good working order. It is an unsolved question whether 
the same cause that produced the great wave had also broken 
the cable, or whether the two events were simply coincident but 
due to independent causes. 

Slight shocks of earthquake are felt at distant intervals at 
Madeira, but no seismic disturbance was noticed near the date 
of the great wave. 

~\s the wave came from the southwards, I asked a friend to 
make inquiry at Tenerife whether anything of the sort had been 
experienced there. The reply was that nothing extraordinary 
had oceurred on January 6 at Santa Cruz on the south coast of 
that island. At Duerto Orotava, on the north coast, there was 
bright weather at the time, with light winds, and no wave had 
occurred, nor had any earthquake been felt. 

JAMES Ye Jonsson. 

Funchal, Madeira, September 17. 


Leaf-absorption. 


A FEW weeks ago I threw some cuttings of the common 
Privet (Lfgustrum vulgare) on the borders in the garden. Of 
these cuttings some perished, while the remainder were drawn 
into the soil hy the worms, some with the cut end downwards, 
some only by a single leaf, leaving all the rest of the cutting ew 
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ae ir. 
«wf healthily green as they were at the moment of cutung off 
“y) pirent plant. notwithstanding the very hot weather we have 
revently experienced. It seems to me that this is a clear proof 
at the r/e of leaves 1s to adserd as well as ezaperaée. a point 
n which much doubt has often been expressed. G. Pvc. 
lJarregate, September 29. 


T, has been yroved over and over again, and it is easy to 
preve, that the leaves of some plants, though probably not of 
all, are capable. under certain conditions = usually abnormal 


wel C2 


These latter “re, at the end of this time, all as fresh | 


eomlitions—of absorbing aqueous vapour or fluid water; but , 


this action can hardly be regarded asa function, though Iam 
et prepare! to say that absorption of moisture doy leaves is in 
icase a part f the every-day life of a plant. The return to 
turzi lity cf the leaves of a plant during the night is. however. 
in a general way, due, doubtless, to reduced transpiration, 
rether than absorption from the atmosphere, Vet ain the 
bsence uf a ce 
Waves ¢f some plants, especially of those inhabiting almost 
munless revions, but where the air sometimes reaches almost 
somyplete saturation, absorb moisture. Vt least. so it is asserted. 
Wuh regard to absorption by detached leaves, or by leaves of 
etathed branches, the level pment of the action depends. apart 
trom other circumstances, on the amount of vital energy left : 
2 1 this is determine). to a great extent. by age. “The common 
Mrnvet is a shrub of extraordinary vitality, rare im our native 
vegetation, T hardly need add that proof of leaves being able 
y absorb water may be had by inserting withered leaves in 
weer Ly their upper halves, leaving the stalk out Tf not too 
Id.oor tea auch dried, the whole leaves will regain turgidity, 
theegh the prowess may he a slow one. 
be 


JOTIING TEMS BY, 


Tertiary Fossil Ants in the Isle of Wight. 


IN a paper poiblished in Nareke for August 22, p. 399, by 
Troe C. Fmery, on The Origin of European and) North 
Amerifan Ants.” the avthor states that ‘¢the Sicilian amber of 
Micene age contains genera which belong to the actual Indian 
an! Austneian fauna, while the Baltic amber contains the 
eenera Formica, Vass, and Myrmica.” In the Bembridze 
wmestone in the Iste of Wight, of Vocene age. the same as the 
Belne amber, the following genera occur: lormieca, Myrmica, 
nd Camypanetus, and seme others not yet described. In my 
elewton there are a large number of these PHymenoptera. 
Ss nerally well preserved, age) seem to be more numerous than 
iny of the other insects from the same beds. It is only of late 
yOers thet any nufiber of insects have been met with in the 
Vrrvish tertiaries. antl atts well to reeord the two pvenera reterred 
toy Fergoica andl Myrmia, being found both in the Baltie amber 
8) Benthbradge limestone.  Vnong the numerous fossil insects 
tomy posession trem the Lias, no trate of any ants has heen 
bs rved, and it scems thet they did not come inte existence 
reel the later Veruary epoch. Po. Brooit.. 


THE NOLWML SQH/OOL AT PARTS. 


if N connection vith the celebrations of the centenary of 
the foundation of the Poole Normale in Paris, reterred 
Poatthe time tn these columns ovol. It p. 613, a pon- 


tom tome des betn published! cantaining the cam- 
pote Te tory of the school and details Concerning the 
etorepowned of ots alimnt Opportunity as thus 


thorded af yl 
rol 


ny a sketuh of the development of a 
Web has played an important partin the history 
etedoeaton for nearly a century, and which has been the 
Ole of many of the most distingtished Pro- 
f Brat t 
[i Wie: « 
love i 


orate article in the volume os a detaded 
Dipayson Le oole Normale de Min 


It Poe ef te he furmshed the particulars with 
CP rer ge toty of tae cheol given tn this 
‘ beet cw. 
Wlheoe thee ( orem tof the oth LTiramaire, Ano TEL 
Oa ; oy the deetee to whi h the Normal 
11" Th ite ot € i) 
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School owes its foundation, it realised an idea which had 
occupied the attention of the University and Parhament 
for many years. So far back as 1645 the University of 
Paris considered a proposal by the rector, Dumonstier, to 
provide the means for the education of teachers and 
principals. After the expulsion of the Jesuits in 1761, the 
Parhament of Paris began to carry out the idea by insti- 
tuting fellowships and uniting at Louis-le-Grand the 
scholars of the small colleges of the University. At the 
tume when Parliament was taking these steps, Barletti de 
Saint-Paul was forming a training school for teachers, in 
which his principles of personal pedagogy were taught ; 
and Bernardin de Saint-Pierre pleaded for a college of 
instruction. ‘ J'admire avec étonnement.” he wrote in 
178y, “que tous les arts ont parmi nous leur apprentissaye. 
excepté le plus difficile de tous. celui de former les 
hommes.” To the influence which these educational re- 
formers had in bringing the matter before the Govern- 
ment of the Revolution must be added the impulse 
derived from Germany, through .\lsace. Alsace was 
then the only province of France able to furnish ideas and 
models for popular instruction. 1t had been touched by 
the great pedagogic movement in Germany, and its great 
influence upon the three Revolutionary .\ssemblies makes 
it prominent in the history of the Normal Schveol. 
Practically every part of the educational system of 
France owes its develapment to the Republic. The 
Cominittce of Public Welfare carly concerned itself 
with the question of national education, and) Com- 
insi the 


Missions were appointed to report upon best 
means for developing an educational system. In 
1793 a plan was put forward ta cstablish normal 


schools for the training of teachers. Nothing definite 
was formulated. however, with reference to the Normal 
School until September i794. when the Committee of 
Public Instruction adopted a series of articles, the first of 
which was to the effect that “there should be established, 
at Paris, a Normal School, where instruction in the art of 
teaching science should be given to persons already 
possessing scientific knowledge.” At the end of the tol- 
lowing month, the National Convention, after a discussion 
of the scheme and the subjects to be taught, passed a Taw 
for the establishment of lecoles normales. The idea wits to 
establish these schools in varies parts of France, but it 
was not then realised, and the Normal School at Paris is 
the only one that owes its existence directly to the law ofthe 
Convention. Referring to the designation of the schools, 
an official nete reads; * The word sernval, which has 
heen applied to the schools newly decreed, ts taken from 
geometry. Tt expresses really the perpendicular or levcl. 
In the sense employed in this case it announces that all 
knowledge belonging: to scicnee, to the arts. to helles- 
lettres, Xc., will there be taught, and taught to all equally” 
Science was thus placed upen the same footing as the 
humanities. ‘The methods and results of investigation 
were not to be known to a few, but were to be taught by 
the most eminent men ie was possible to obtam. “The 
first programme of the courses and professors shows the 
scope of the instruction piven, 


Subjects. Vrofessors, 
Mathematics Lagrange and Laplace. 
Ihystes any. 

Descriptive Geometry Monue. 
Daubenton. 


Natural Tlistory ‘ 
Chemistry. se 
Ngrimulture 

Ceography 


Uerthollet. 
Thouin. 
Buache and Mentelle, 


History a #0 <f Volney. 

\orads ; a ‘ . Bernardin de St. Micrte. 
Coraminar ... ; ae Sileeerel 

Analysts of the Understinding Crantt 

Lateran fs La Ilarpe. 


A oplance at this dist will show chat the professors 
wore sclected on account of them eminence in different 
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branches of knowledge rather than fer purely pedagogic 
ability, though the object for which the school was 
founded was to instruct teachers in the principles of their 
profession. Berthollet was the only one of the professors 
of science who paid any serious attention to that subject 
in the official programme issued to the students ; his col- 
leagues confined themselves to purely scientific matters. 
Methods of research appear to have formed the subjects 
of the lectures rather than methods of exposition and 
education ; Lagrange and Laplace made this plain in the 
following announcement of their courses: ‘To present | 
the most important discoveries that have been made in | 
the domain of science, to develop the principles under- 
lying them ; to notice the acute and valuable ideas which 
gave birth to them; to indicate the most direct road to 
discovery, and the best sources where details can be 
obtained ; to show what Is still to be done, and the steps 
it 1s necessary to take; these are the objects of the 
Normal School, and it is from this point of view that 
mathematics will be taught.” 

On January 21, 1795, the lectures commenced at the 
Museum @histoire naturelle, the amphitheatre of which 
had just been completed, and which was yiven up pro- 
visionally to the Normal School. In the presence of a 
large assembly, Lakanal read the decree establishing the 
school, and was followed by Laplace, Haily, and Monge, 
cach of whom read their programmes, and indicated the 
lines they intended to follow. But the excited state of 
France during this period was such that the students 
could not be properly disciplined. Political petitions and 
manifestos frequently emanated from the school, and 
there appears to have been an almost entire want of 
organisation. The excessive petulance of the students 
showed itself during the lectures, and especially in de- 
hates after the lectures. the subjects of which were freely 
discussed and criticised, to the frequent embarrassment of 
the professors. Eventually the debates were suppressed 
in the case of the science lectures. Hauy substituted the 
dchates by laboratory work, and the professors of mathe- 
matics instituted debating societics to be managed 
entirely by the students, who were to mutually assist one 
another. These conferences were only organised for 
mathematics, and they appear to have been installed at 
the College de Ir ance, where they were held every day. 
‘The “conference * system of education is a legacy from 
the Normal School of the ycar {f1. of the National Con- 
vention ; to that school is also largcly due the place which 
science now occupies in the French system of education ; 
letters and science were taught by men of equal high rank 
and authority, and the students selected either branch of 


knowledge, according to their inclinations and natural 
gifts. The students at the school were drawn from ail 


parts of France, and maintained by the Republic. But 
the national exchequer at the time could not stand any 
extra drain upon its impoverished resources. It is, there 
fore, no matter of surprise that when the courses ended | 
in M: ay 1795, the school was closed. 
In spite of its imperfections, the School of the Conven- 


tion exerted great and beneficial influence upon the 
French nation, Biot. in his history of science during 


ab 


the French Revolution, compares the school to a “vast 
luminous column which rose so high from the middle of a 
desolate land that its great brilliancy covered France and 
enlightencd the future.” And, speaking at the Paris 
Academy of Sciences in 1833. Arago said, with reference 
to the schoal, It was always necessary to go back to the 
I-cole normale to find the first public instruction in descrip 
tive gcometry. From that school the instruction passed, 
almost without modifications, to the Ecole polytechnique. 
From the Ecole normale also dates a veritable revolution 
m the study of pure mathematics, The demonstrations, 
methods, and important theories hidden im academic col- 
Iections. were for the tirst time presented to students, and 
encouraged ene to rebuild, on new bases, the works | 
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intended for cducation.” Arago thus showed that, 
through the Normal School, science gained the right of an 
important place in public education. Ie insisted upon 
another point none the less important, viz. that at the 
Normal School, for the tirst time, at least officially, public 
education was given by the first men of intellect in the 
country. “ With some rare exceptions, scientific investi- 
gators atone time formed in Francca class totally distinct 
fromthat of the professors. By bringing the first geometers, 
the first physicists, the first naturalists into the profes- 
soriate, the Cony ention endowed the educational functions 
with unusual advantages, the fortunate results of which 
are still felt. In the eyes of the public, the school that 
bore the names of Lagrange, Laplace, Monge, and 
Berthollet could claim equality with the highest places of 
instruction.” ‘The first Normal School, in fact, in spite of 
its brief existence, founded a tradition which was preserved 
during the Restoration, and under the second Empire, 
and which has had a decistve influence upon the history 
of education in France. For this reason, M Dupuy is 
Justified in concluding his detailed history of the School 
of the Convention with the words; The centenary that 
the Ecole normale has celcbrated this year is thercfore 
more than the centenary of its name; it is that of the 
institution itself under its first form.” 

The second stage in the history of the Normal School 
began in 1808 (that is, four years after Napoleon had 
changed France into an Empire), with an Impcrial 
decree establishing “un pensionnat normal, destiné 
A recevolr jusqui trols cents jeunes gens qui y 
seront formés 2 Tart denscigner les lettres et 
les sciences.” This decree extending the organisa- 
tion of the French University, created two years 
before, founded definitely the present school. Before 
students were permitted to enter the school, they had to 
agree to remain in the teaching profession at least ten 
years, They attended classes at the Collége de France, 
the Ecole polytechnique, and the Museum dhistoire 
naturelle, according to whether they intended to instruct 
in letters, or in different branches of science. An annual 
grant of three hundred thousand francs (£12,000) was 
for the expenses of the school. The regula- 
were based upon those of the colleges of the 
university, so the students were prevented from 
taking part in the affairs of the political world. This 
organisation, however, did not last long; for in 18t4 
there came the entrance of France by the Allies, the 
abdication of Napoleon, and the tragic hundred days, all 
of which, with later events, had their effects upon the 
school. Louis NVIIL. proposed to change the organi- 
sations of the school and uniN crsity, th a decree Bech 
this end in view was passed in February 1815. But 
when Napoleon returned from Elbe, a few days later, he 
entirely suppressed the new regulations, and re-established 
the Imperial University in accordance with the decree of 
1808. And when the Empire finally fell. the niinisters of 
Louis NVI abandoned the idea of changing the 
organisation, and themselves supported the Imperial 
system, ‘The school existed up to 1822 under these 
rules, when it was decided that its place should be taken 
by Ecoles normales particiles. Four years later the school 
was re-established, but in order not to excite memories of 
the Revolution and the E mpire, it was named the * Ecole 
préparatoire.” Only in the name did this school differ from 
the old Normal School, and even that was restored by 
Louis Philippe, Duke of Orleans, wha, in August 1830, 
shortly after he became King of the French, issued an order 
that “the school devoted to the education of professors, 
and for some years carried on under the name of 1 cole 
préparatoire, is to reassume the ude of Ecole normale.” 
A little later, the school was organised on the lines upen 
which the studies are carried there to- day. The duration 
of the course of study, which in the Ecole préparatoire 
had been two years, was definitely fixed at three years, 
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and the sections of science and letters were more clearly 
separated than they had ever been before. -\fter study- 
n, together during the first year, the science students, 
during the second and the third years, were arranged 
into two divisions, one of the physical and mathematical 
sciences, the other of natural sciences, the chemists being 
classitied with the naturalists. In the second year the 
mathematicians and physicists had a few courses in 
common with the chemists and naturalists, but during 
the third year were kept altogether distinct. 

The Government of Louis Philippe, which, in a way, 
established the fundamental system of primary instruc- 
tion in France, gaye the Normal School a firm standing 
by instituting competition and new classes : it also took 
steps to provide proper accommodation for the students. 


The buildings of the Plessis, where the studies were con- | 


ducted, were falling to pieces, and it was recognised that 
new ones would hive to be provided. 
in the rue dUlm, now occupied by the school, was 
chosen ; the plans were prepared, and money required to 
execute them was voted in the spring of 1841. 

But six years passed before the work was done, and it 
was not until 1847 that the school was transferred to its 
new domicile, and the title of * Ecole normal supérieure * 
was inscribed over the door, M.de Salvandy presided 
over the opening ceremony, and the director of studies, 
Dubois, who suceccded Cousin in 1840, read a summary 
of the history of the school, rom that ume ntl 1848, 
when Louis Napoleon became President of the French 


Kepublic, no change of importance occurred. The 
first event which, of the whole of the rehgious re- 


wcuions favoured by the future Emperor of the French, 
foreshadowed rigorous changes in the school’s regula- 


tions, was the substitution of M. Dubois by M. 
Michelle, rector of the Besangon Academy, in July 
1850. The new director took the rank of inspector- 


weneral.and the school ceased to be represented upon the 
Council of the University. AA year later, M. Vacherot, 
the director of studics, followed Dubois, and then M. 
Jules Simon, whose lectures were suspended at the end 
of 1851, resigned his connection with the school. ‘The 
idea of suppressing the school altogether was afterwards 
seriously considered, but fortunately it was not carried 
into cxecution. Attempts were made to limit the 
freedom with which subjects were dealt, and, for a 
time, Protestints and Jews were refused admission. A 
better period commenced in 1857, when Nisard succeeded 
Michetle as the director of the school, and Pasteur became 
the director of scientific studies. Five science Fcllow- 
ships were created in the following year, and the holders 
of them carried on researches under Henri Saint-Clair 
Deville and Pasteur, whose ins cstigations increased the 
school’s reputation, 

After the affairs of 1870, which deposed fours 
Napoleon and established the third Republic, Bersot was 
nominated director of the school by Jules Simon, and 
eccupicd that position unul 1880. Under him, the con- 
utution of the school was sustained, and brought back 
to what at was under the direction of Cousin and of 
Dubow. Versot died in’ 18$0, and the tifteen years 
that have chipsed since his death form the last: period 
inthe cyentful history of the Normal School, MM. Fustel 
de Coulanges was the director from 1880 to 1883, and 

nee then the present director, M. Georges Perrot, his 
eccupied that position, In 1880 a section of natural 
ences was re-established, and this, with other improve- 
mente in the internal organisation, has assisted the school 
to the High plice it new occupies. 

‘The sceond part of the volume, from which many of 
the foregoing detaits were obtamed, is taken up with 
hoyraphics of the directors (e#eh accompanied by a fine 
photoyravure of the ulbject: and of papers referring to the 
men who have helped to develop the different departments 
of the chool, Tasoaing over the former section, we arrive 
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at an account of the mathematical work at the school, by 
M. Jules Tannery. The high standing of this department 
may be judged by the fact that. of the six members of the 
Section of Geometry of the Paris Academy of Sciences, 
three belong to the Normal School. The Section of 
‘Astronomy contams two old students one the present 
Director of the Paris Observatory. The school has con- 
tributed to this Academy the names of Pouillet, Dela- 
fosse, Pasteur. Jamin, V. Puiseux, P. Desains, Bouquet, 
Van Vieghem, Webray, I1ébert, Tisserand, Fouqqueé, 
Wolf, Darboux, Troost, Mascart, Lippmann, Ductaua, 
Picard, Appel, and Verrier. M. Bertrand, the eminent 
Perpetual Secretary of the Academy, was one of 


the first among the illustrious men who have made 
the school what it is, and encouraged its students 


to scientific investigation, .\fter him, Cauchy dominated 
mathematical cducation at the school termite, 
Punsenx, Briot, and Bouquet were the close triends 
and disciples of this profound geometrician, whe, during 
the early part of this century, gave mathematical scienve 
so great an impetus. Of these, only Hermite survives. 
and he celebrated his jubitee a few months ago. Among 
those who benefited by Hermite’s instruction and counsel 
stand out the names of Baillaud, Charve, Floquet, anc 
Pellet. Appel. Picard, and Gonrsat are among other 
students who have brought credit to their u/ma mater, 

Verdet, whose electrical and optical researches are 
known to every physicist, became maitre de conferences. 
that is, professor, of physics in 1848, and held that position 
until 1866. Mascart succeeded him for a few months, 
and was followed by Bertin-Mourot, who remained at the 
head of the physical department until 1884. since which 
year MM. Violle, Bouty, and Brillonin have filled the post. 

Of all the teachers that the school has had, nene 
have exercised greater influence upon it than Saint. 
Claire Deville. For thirty years he devoted his activities 
to the advancement of science at the school and to the 
welfare of his students. Ie succeeded Balard in 1851 
as maitre de conférences in the section of chemistry, and 
at once commenced to reorganise the work and develap 
research. His advice to students who loaked to books 
to supply them with subjects of investiyation, wats: 
* Fermez bien vite tous les liveres, venez au laboratoire, 
passez-y toute la journée, faites-y nimporte quoi, reprenes 
parexemple minutilusement un travail classique : vous 
tes intelligent, vous ne tarderez pas d trouvez quelque 
résultat interressant.” 1lis numerous pupils profited by 
his invitation to work whenever possible in the laboratory, 
and many of them became his collaborators. .Among 
these occur the names of Debray, Treost, Fonque, 
Fernet. Lamy, Lechartier, Maseart, Isambert, Ditte. Joly, 
André Angot. Dufet, Margottet, Chappuis, Parmentier, 
all of whom have advanced scientific instruction and re- 
search in France. denri Deville never refused an in- 
vestipatar access to his laboratory, no matter what line 
of work was taken up, and the result was that not only 
chemists, but students of natural history, astronomy, and 
even an alchemist, availed themselves of the opportunity. 
After devoting the activities of a lifetime to science, 
Henri Deville died in July 1881, and by his death France 
lost one of its brightest Iyhts. 

Debray held a Fellowship at the Normal School 
when Ilenri Deville became the maitre de conferences, 
and the two yreat investigators worked side by side for 
thirty years. Ile entered the school in 1847, and sue- 
ceeded his master as professor at the Sorbonne and as 
maitre de conférences at the school in 1875. He died 
in June 1888. Chemistry is at present under the charge 
of MA. Gernez and Joly. 

The department of natural science in the school wits 
established in. 1880. ‘The school had not existed unal 
then, however, without paying any attention to the 
study of that division of scientific knowledge. M, Dela- 
fosse was maitre de conférences of zoology, botany, co- 
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logy, and mineralogy so far back as 1827, and among the 
naturalists who taught one or other of the subjects before 
the new section was created were Héhert, Lory, Fouqué, 
Van Vieghém, Dustre, Perriér, Cornu, Giard, Le Mon- 
nier, and Bonnicr. The feature of the instruction now 
given is the large attention paid to field work.  Fre- 
quent geological, botanical and zoological excursions are 
made under the charge of the professors, both during 
the schoo! year and the holidays. At the marine biological 
stations, holiday courses are always offered. Owing to 
the labours of Prof. de Lacaze-Duthiers, biological! labora- 
tories have been established at various points on the French 
coast. Since 188t, many students of the Normal School 
have worked at the stations at Roscoff, Banyuls, Concar- 
neau, Wimereux, and Saint-Waast, and the knowledge 
they have thus gained from nature herself is far in ad- 
vance of that received through lectures or from books. 


Pasteur’s connection with the school has a melancholy , 


interest at the present time. Before he left the Faculty of 
Sciences at Lille, to become administrator and director 
of studies, he had made his important researches 
on the tartrates of soda and ammonia, and had com- 
menced the study of fermentation. He therefore wanted 
a laboratory in which to continue his researches, but the 
school could not at the time offer him one. After 
a little ditficulty, one small room, about ten feet square, 
was obtained, and in that restricted space he made some 
of his most valuable discoveries. This accommodation 
however, was gradually increased. In 1862 a large room 
was expressly constructed for Pasteur’s work, and was 
added to from time to time as the value of the researches 
carried on came to be recognised. Finally, it was im- 
possible for him to carry on his extensive researches 
under the hospitable roof in the rue d Ulm, and he had 
to remove to a larger building. A few years later his 
work for science and humanity was recognised by the 
construction, at a cost of more than £100,000, raised by 
international subscription, of the Pasteur Institute in 
Paris, where the results of his researches are daily 
applied, and where the remains of the great investigator 
will finally rest. ; 

The valuable Axvales d Ecole Normale owe their 
commencement to M. Pasteur. The journal was first 
issued in 1864, and many important memoirs by members 
of the teaching staff, and by students, have appeared in 
it. Pasteur was editor from 1864 to 1870, and was 
succeeded by Henri Deville, who held the position until 
1881, though the publication must have entailed pecuniary 
loss. Finally, the Azna/es were placed upon a firm foot- 
ing by M. Zevort, Director of Secondary Education, who 
twelve years ago increased the subseription list by pro- 
viding for the introduction of the journal into a number 
of /ycées, and since then the assistance thus rendered has 
been continued by succeeding Directors of Higher and 
Secondary Education. . 1. Debray held the editorship of 
the Annales from 1882 to 1888, and M. Hermite now 
edits it, with an editorial committee comprising many 
of the most eminent men of science in France. 

Many other names, in addition to those already 
mentioned, have contributed to the glory of the school. 
The work of Galois, for instance, whose short life 
ended in 1832, while still a student at the school, 
has had great influence upon the development of mathe- 
matics. 

In the early part of this century, little attention was 
paid to astronomy at the Normal School. The mathe- 
maticians there produced a number of important memoirs 


on celestial mechanics, and made astronomical tables, | 


but practical astronomy was entirely neglected. When 
Le Verrier became director of the Paris Observatory, he 
obtained permission for a limited number of students to 
work at the Observatory while still retaining their position 
in the school. Victor Puiseux and Pau) Desains were 
the two first students selected, and they were succeeded 
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by Paul Serret and Marié-Davy. Le Verrier thus opened 
a new career for students at the school, and the way they 
availed theinselves of it is shown by the fact, that, in 1866, 
there were as many as fifteen of them upon the Obser- 
vatory staff. mong the names of astronomers who 
were students at the school, are MM. Tisserand, Rayet, 
André, Angot. Stéphan, Simon, and Voigt ; and at one 
time or another the school has provided directors for 
all the State observatories in France. 

What more need he said? The names and works of 
the school’s atumni are known and honoured throughout 
the scientific world, and that 1s sufficient testiinony 
to the character of the instruction. The French 
Government is generous in its treatment of the 
school, but the expenditure is returned increased 
a hundredfold through the works of the students. And 


‘not only do these works benefit the Republic; they 


have an international value. Therefore the centenary 
which the school celebrated this year, interests all who 
are concerned with the advancement of natural know- 
ledge. R. A. GREGORY. 


LOHR CUE lid” IDISASTIORR, 


MONTH ago, the Swiss newspapers were full of 

various accounts of a destructive avalanche which 
took place at the Gemmi on September 11, at 4 a.m. 
The first report read as follows: “A large part of the 
Altels glacier got loose and shpped down, covering three 
kilometres of ground on the Spital Alp, two hours’ walk 
above Kandersteg. en (6) and cattle «300 have been 
killed by the slipped mass. The break across the glacier 
may be seen from the valley with the naked eye. Help 
has been sent up from the villages of Leuk, Kandersteg, 
and Frutigen.” (4ilg. Schw. Ziy., September 12. More 
correct details afterwards decreased the loss of cattle by 
about one half, and the whole damage is estimated at 
from 60,000 to 80,000 franes. 

The part concerned will be perfectly familiar to many 
English travellers. Few foot-tourists in Switzerland miss 
the Pass of the Gemmi, which bridges the beautiful lime- 
stone mountains between Canton Bern and Canton 
Wallis at their western end. The tourist coming from 
the North leaves the broad Aare Valley of Canton Bern 
and its lakes at Thun, and ascends yradually through 
the lateral Kander Valley towards the glaciated chain of 
the Diablerets, Oldenhorn, Wildstritbel and Altels on the 
southern horizon. The characteristic group of snowy 
summnits known as the Bliimlis Alp closes in the south- 
eastern, The valley itself is bestrewn with gigantic 
remnants of old mountain-slips, now clad with fir-tree 
and a rich flora. At Kanderstey it narrows, long moraines 
fringe the mountains, and the driving-road is left for a 
a steep winding footpath which climbs the mountain-sides 
beneath the shade of densely-grown larch and fr. The 
matin stream hurls over rocky escarp and raves in deep 
ravine. A sudden opening in the wood discloses the 
tributary stream of the Gastern, its grey clitis, and 
tumbling waterfalls ; surely one of the most picturesque 
glens in the Alps! 

Immediately beyond this point of view, the path 
descends slightly for a short distance and bends round 
the base of a wooded hill, known as the SHerenherel?, 
before it once more rises to the mountain pasturage and 
chalets of the Sf/tz/.  Hlere, the sound of cow-bells rings 
over a grassy river-Hat, hemmed in east and west by 
mountain ridges, northward by a thick tongue of moraine. 
Only one steep, narrow passage defiles the northern 
rocks and marks the contact of the Altels range with the 
moraine tongue. A dammed-up luke basin, often dry in 
summer, lies on the other side of the moraine where the 
road leads to the cosily-sheltered Schwarenbach Inn. 
Three-quarters of an hour's farther walk on rocky shelving 
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round takes the tourist past the Daubensce to the 
height of the Gemmi Pass and the Hotel. 

Such was the walk to the Gemmi before the avalanche 
occurred. Now the broad pasturage flat, the narrow defile 
above itto the Schwarenbach Inn, as well as several pas- 
suies of the road below, especially the * Sticrenbergli,” lie 
beneath masses of ruin and disorder. Fir-slopes have 
heen felled at one blow. Dismembered parts of cattle 
have been floated hither, thither, in the ice-stream. What 
inakes it the sadder is that all had been in readiness 


o Vip ter the departure of the herd-beys and 


folowing day to ther vhises in Wallis. 
tlie Wf the diwister was the fall of the 
ne be forgetten that the aetual 
! re yar “Windsehiug in 
loom, things and timber 
om borne to considerable 
tlre Hees all beneath tons 
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The enormous rush of wind, together with the terrifying 
sounds of the avalanche, gave the people of the neigh 
hourhood a reugh awakening from their night’s rest. 
They thought an earthquake was convulsing them. 
Only one witnessed the coming of the avalanche, that 
Was the waitress at the Schwarenbach Inn, who had just 
risen to prepare an early cup of coffee for some of the 
guests, She rushed out, in me to see the ice skimming 
the road’s corner on its way to destroy the Spital Alp. 
Had the fall taken place half a day sooner or later, 
tourists must inevitably have 
suffered on the much-frequented 
path. 

Dr. Albert Tleim, Professor of 
Geology at Zurich, was at once 
telegraphed for to make a thorough 
investigation of the disaster. The 
result of his examination will not 
be fully published until the end of 
the year. Meantime some of the 
more exact details may be stated 
here. ‘The accompanying photo- 
graphs are a few of those taken at 
Prof. lleim’s wish immediately 
after the disaster. 

The first shows the break in 
the ice on the Altels Mountain, 
It occurred near the foot of the 
neve ar “Virn-snew” region of 
the Mitels glacier, at a height of 


3300 metres 11,000 feet. “The 
mass of ice which broke away 
measured about 300 metres m 


length, 200 metres in breath, and 
30 metres Inthickness, It streamed 
down the steep-dipping, smooth 
slabs of limestone rock on Altels, 
and spread itself out fan-hke on the 
Spital Alp, tg0o metres high (6270 
feet,. Vhe vertical height of the 
fall was therefore some 4700 fect. 
The immense impetus thus gained 
caused the ice to pursue its course 
up the steep inchne of | the 
“Oeschinen Grat.” The main 
part in the centre of the ava- 
lanche “fan” dashed itself with 
its spray of ice-dust and debris 
against the ridge, surmounted it 
in parts as high as 2360 metres, 
over 7700 feet, und pitched many 
fragments upon different levels on 
the other, or Oeschinen Valley, 
side of the ridge. “The outer wings 
of the fan, on the other hand, 
curved backwards; that on the 
north side can be traced as a re- 
turn stream from Winteregg to the 
Suerenbergh corner of the Gemmi 
road referred to above: Mig. 2, 

This return stream did especial 
damage to the trees; and nothing 
can be more striking than the sipht 
of the long larch and fir trunks 
felled in one and the same direcuon, and clean-cut along 
a detinte fine. One hillock has been stripped of its 
timber on ene side, while ne harm has been done on 
the other. ‘The course of the avalanche his left its trad 
of stems: vp torn roots, ravaged chalet, dead cattle, even 
cheeses may be distinguished jammed in the general 
heaps of ruin. 

The result on the ice of ats own motion and pressure 
dunngy its tl deserves attention Fig. 3. Vhe photograp 
shows the typical form which the ice takes, v1z. that of har 


et int tev 
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rounded picces of ice of all sizes mixed in loose ice powder. 
Friction produces various markings on the rolled icc. 

There is altogether a remarkably small proportion 
of carricd xock-débris mixed with the ice. The whole 
field of ice on the Spital Mp simply portrays a “ Staub 
Lawine,” or dust avalanche on a large seale. In the 
course of a few years nature itself will have removed the 
last signs of a wreckage which at present hundreds of 
willing hands are doing their best 
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and tooth, as well as chemical analyses of certain so-called 
transudations ; to the latter, studies of which the object 
was to discover the physical principles which underlie 
many of the phenomena revealed by the percussion and 
auscultation of the chest in disease. In 1856, Hloppe was 
appointed Prosector in the University of Greisswald, 
where he qualified as Privat-docent: here, however, he 
only remained until 1858, when he was recalled to Berlin 


to clear away in part from road 
and Alp. 
MARIA M. OGILVIE. 


Maint ED IPRORESSOR 
HOPPE-SEVLER:} 


HRXEST FELIX IMMANUEL 

HOPPE? was born in Frei- 
burg on the Umstrut (Saxony) on 
December 26, 1825. At the age 
of nine he lost his mother, and at 
eleven, being left an orphan by the 
death of his father, he was taken 
charge of and educated by the 
governing body of an cndowed in- 
stitution in Halle. After the com- 
pletion of his school course he 
commenced in 1846 the study of 
the natural sciences as a student 
of the University of Halle. Mi- 
grating early in his student’s career 
to Leipzig, he had the good for- 
tune to lay the foundations of his 
knowledge of anatomy and_phy- 
siology under the three distin- 
guished brothers Weber /Ernst 


Heinrich, Wilhelm and Eduard), 
to study chemistry under Erd- 
mann, and under the eminent 
physiological chemist Karl Gott- 
hold Lehmann, medicine iumder 
Oppolzer, surgery under Giinther, 
and pathological anatomy under 
Bock. Hoppe spent the last two 
semesters of his student’s course 
in Berlin, following the courses of 
Romberg, Langenbeck and Casper. 
He took the degree of Doctor of 
Medicine in 1850, presenting a dis- 
sertation “ De cartilaginum struc- 
tura et chondrino nonnulla,” which 
he dedicated to his former master 
E. H. Weber, and which indicated 
the impulse he had received 
towards anatomical as well as 
chemical investigation, on the one 
hand through the influence of the 
Webers, on the other through that 
of kK. G. Lehmann. 

Having settled in medical prac- 


tice in Berlin, Iloppe was ap- 
pointed medical officer to the 


workhouse, and whilst occupying 
this post, devoted himself to re- 
searches, partly chemico-physiological and partly clinical. 
To the former class belong investigations on cartilage bone 


assisted by the infurmation c+ 
ared in the Vossiche Zeltune of Nugust 


* The subject of this notice Changed his name from Hoppe to Hoppe-Seyler 
somewhere about the year rons. 
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by Virchow, in order to act as his assistant. Virchow 
had just becn appointed the first ordinary professor 0 
pathological anatomy in the University, and Iloppe, as 
his only assistant, was at first called upen to take a part 
in all the work of the Pathological Institute, whether 
anatomical or chemical. Very soon, however, he 
was enabled to contine his attention to researches in 
physiological and pathological chemistry, and to the 
superintendence of the chemical laboratory of the Insti- 
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tute In 1860, Heppe was appointed an extraordinary 
p ofesser in the philosophical faculty of the University 
of berlin. In t861 he had now assumed the name 
ol Hoppe-Seyler) he was appointed to the chair of 
-Apphed Chemistry in the University of Titbingen, where 
he had as colleagues the botanist von Mohl, the physio- 
losis: Vierordt, the anatomist Leydig, the chemist 
sirecker, and the preat physician Niemeyer. 

It was whilst in Tubingen that Hoppe-Seyler published 
1860-1870. under the title of ** Medicinisch-Chemische 
Untersuchungen,” a series of valuable papers by his 
pupils and himself, some of which will be alw ays referred 
to by tharough students of physiological chemistry : such 
are the researches of Diakonaw on : lecithin, of Miescher 
on nuclein, and Hoppe-Seyler’s own papers on hemo- 

slobin, its compounds and certain of its derivatives. 

When, in 1872, after the conclusion of the lranco- 
German war, the German Government gave to Strasburg 
the new and splendidly-endowed Kaiser Wilhelm’s 
Universitat, Hoppe-Seyler was one of the distinguished 
men chosen to fill its chairs, being appointed to the only 
ordinary professorship of Physiological Chemistry the 
German empire. Among those who were catled with 
him. and who were destined to shed a brilliant lustre on 
the new academy, which had arisen Phaznix-hke out of 
the ashes of the old Strasburg, were such men as Wal- 
dever, Recklinghausen, Leyden, Gusserow, Schmiedeberg 
and Fluckiger. No wonder that Strasburg has already 
become one of the chief centres of research in urepe ¢ 

Amongst the laboratories—the so-called institutes— 
which are clustered around the Hospital of Strasburg, 
the so-called Physiologisch-Chemische Insutut, in 
which since his appointment Hoppe-Seyler has continued 
the work which he had begun in Berlin and in Tubingen, 
surrounded by pupils, many of wham—l] shall merely 
name Baumann, Brieger, Kossel, and Thierfelder —have 
won for themselves honourable positions in contemporary 
sc ence, and for their master the reputation of a great 
teacher, in the best sense of the term. Here Hoppe- 
Seyler worked until the very eve of his death. Leaving 
Strasburg apparently in the fulness of health sand sigour 
to enjoy a few weeks of rest on Is property by the shores 
of the Lake af Constance, Hoppe-Seyler was to be spared 
the misery of prolonged illness. Some sudden and un- 
suspected cardiac mischief brought to a standstill the 
hfe of a man of singularly great activity, intellectual as 
well as physical. He died on the forenoon of August 10, 
rss. 
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,* MID signs of national sorrow, the funeral of Pasteur 
took place an Saturday last. France, more than 
any other nation, knows how tode honour to the memory 
ol these who have contributed to her yreatnéss, and by 
_\ing a national funeral, as well as taking the cast of it 
upon herself, she has once more shown the esteem in 
y hich she halds those who have devoted their hives to the 
reac of the world’s knowledge and happiness. tow 
very full was this expression may be gathered from the 
report of the 7imes correspondent at Paris. We read : 
“Wote a small army of infantry, marines, cavalry, artl- 


lery, and municipal guards, mounted and on foot ; depu- 
tatios from all the schools und learned socicties + mast 
of ‘fae whe speak and of those who govern and 
con tiand in the name of France, came to render homage 
to the stainlé™) glory of this Frenchman, whose genius 
devoted at efforts to the whole of mankind, and who 
dewerve’ the yratitude of the world, not merely for the 
libotr’ whith he aceomphshed but for the new paths 
wieel he opened to scence by the fresh discoveries which 
be oede far the Denetit of mankind.” Shordly after ten 
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oclock on Saturday morning, the troops and innumerable 
deputations, which had assembled in and near the Pasteur 
Institute, marched past before the coffin containing the 
body of the illustrious investigator. The funeral pro- 
cession was then organised. General Saussier, surrounded 
by his staff, and followed by the first division of infantry, 
preceded the hearse, and behind him came a long line of 
deputations, many of which had wreaths in their centre. 
A number of wreaths were borne on hitters, and athers 
were carried on six cars, each drawn by a pair of horses. 

“ Along the route from the Rue Dutot to Notre Dame,” 
says the 77mes correspondent. “the compact and silent 
crowd respectfully uncovered their heads as the hearse 
passed, and the two thousand saldiers and policemen, 
drawn up in line to keep the way clear, had absolutely 
nothing todo. The pall-bearers were M. Pamearé, M. 
Joseph Bertrand, Al. Georges Perrot, Dr. Brouardel, M. 
Gaston Boissier, and M. Bergeron. After marching for 
an hour anda half along the left bank of the Scine, the 
procession reached the synare of Notre Dame. ‘The aspect 
of the Cathedral was most impressive. The presence of 
President Faure. the Grand Duke Constantine, Prince 
Nicholas af Greece, Cardinal Richard, the whole of the 
Diplomatic Corps, the Ministers, the Institute of France, 
the office-bearers of the Senate and the Chamber of 
Deputies, the red-robed Judges, the members of the 
University faculties, in orange, red, and crimson rabes, 
and the other distinguished persons invited—all this dis- 
play of official mourning was coupled with and yet eclipsed 
by the profound silence, the manifest grief. The immense 
crowd was a rare and impressive, if not a unique speec- 
tacle.” 

The Royal Society was represented by Mr. W. 
Thiselton-Dyer, C.M.G., Director of the Royal Gardens, 
Kew. At the final funeral, which will be held in con- 
nection with the Centenary of the Institute, on the 25th 
inst., several of the Officers and Fellows of the Society 
will be present, together with many delegates from other 
of our learmed societies. 

After the service in Notre Dame, the coffin containing 
Pasteur’ remains was removed te a catafalque outside 
the Cathedral, and M. Poincaré delivered an oration 
before it, on behalf of the Government. 

Thus daes France venerate the memory of her noblest 
son. Lut France is not alone in her grief. The human 
race joins with her in mourning the loss of one who has 
done so much for hamanity and science. ‘Vhe name of 
him to whom the world owes so much good is imperish- 
able. 
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NOTES. 


IN July of this year, a special Parhamentary Committec, of 
which Mr. 
Town to consider the advisability of beginning a systematic 


Rhodes, the Premier, was a member, sat in Cape 


geological survey of the Colony. ‘The Committee, after hearing 


evidence, recommended the Efouse of Assembly to appoint a 


| standing Commission which should take charge of the work, 


in the 
efficiently carried out. Parliament having accepted this res 
commendation, the appointing the Commission has 
been duly drawn up and signed by the Governor of the Colony. 
The following gentlemen compose the Commission : the Pon, 1. 
X. Merriman, W.b..A.3 lr. Gill, Astronomer Royal: Dr, Muir, 
Superimendemt General of Education; Mr. Charles Currey, 
Under-Secretary for Agriculture; and Mr. Thomas Stewart. 
The three first-mentioned are Trustees of the South African 
Cape Town, and it is intended that the geological 
staft shall have its headquartersin the new muscum building, 
which is just 


and become first instance responsible for its being 


Wilrrant 


Museum, 


appreaching completion, In past: years a great 
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amount of detached work, chiefly of the nature of prospecting 
and reporting upon mineral occurrences, has been done in Cape 
Colony, while many European geologists have written papers 
<lealing with the rocks, fossils, and in some cases the structural 
characters of different portions of the Colony which at various 
times they happened to have visited. | The Commission intends, 
as one of its first duties, to have a bibliography of all such 
papers and reports published, but will at the same time have 
an organised systematic scheme of field work entered upon. A 
topographical map on a scale of two miles to an inch has already 
been published for about one-twelfth of the entire area of the 
Colony, and it is intended to utilise this for the geological 
details. 


Dr. W.S. CHurcn will deliver the Harveian oration before 
the Royal College of Vhysicians, on Friday, October 18. 


l'ROF, RAOULT, of Grenoble University, has been awarded the 
prize of twenty thousand francs given biennially by one of the 
hodies constituting the Institute of France. and awarded this year 
hy the Academy of Sciences. 


WE regret to notice the death of Prof. A. von Bardeleben, 
the eminent surgeon, and for many’years one of the Presidents of 
the Berlin Medical Society. The death is also announced of 
Baron Felix Larrey, member of the Paris Academy of Medicine, 
and author of a number of works on military surgery. 


THe Audletin of the Royal Gardens, Kew, announces that Sir 
Joseph Hlooker has presented the Gardens with a replica of a 
portrait of the late Dr. T. Thomson, F.R.S. Dr. Thomson 
was the first botanist to enter the Karakoram mountains, and was 
for some time Director of the Calcutta Botanic Gardens. 


DukinG the Leyden Zoology Congress a small volume, 
entitled ‘‘ Guide Zoologique de la Tlollande,” was presented to 
the members. This little book, containing a number cf photo- 
graphs, was compiled by the General Secretary to the Congress, 
Dr. Toek, and is full of information on the zovlogical labora- 
tories, the museums, the zoological station and the zoological 
gardens, as well as concerning the study and the teaching of 
zoology in Holland. Several chapters are, moreover, devoted 
to the fauna of the country. 


AT last week's meeting of the Pharmaceutical Society of 
Great Britain, the ITanbury Medal was presented to Dr. .\. EF. 
Vogl, Professor of Pharmacology in the University of Vienna, 
through Count Clary, Prof. Vogl being unable to attend in 
person. The medal is awarded biennially in accordance with 
the condition of the Hanbury Memorial Fund, and the award 
rests with the Presidents of the Pharmaceutical Society, Linnean 
Society, Chemical Society, and the British Pharmaceutical Con- 
ference. The first presentation was made in 18$1, the recipient 
heing Prof. Fliickiger. 


Ar the Royal Microscopical Society, on Wednesday, October 
16, the following papers will be read:— On the Division of 
the Chromosomes in the I'ollen Mother-Cell of Lilium.” by 
Prof. J. B. Farmer; ‘* New and Critical Fungi,” by G. Massee ; 
“© A Fluorescent Bacillus,” by IF. J. Reid. 


Tue imaugural lecture of the newly-instituted “ Course of 
Scientific Instruction in Hygiene and Public Health” at Bedford 
College for Women, was delivered by Dr. Louis Parkes on Saturday 
afternoon, October 5. The course aims at promoting systematic 
instruction in hygiene and alf those allied branches of science 
necessary to a thorough knowledge of sanitation and laws of 
health, and so qualifying women to become teachers and 
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lecturers, and inspectors of workshops and factories where female 
labour is employed. 


A MEETING of the Institution of Mechanical Engineers will be 
held on Wednesday, October 23, and Thursday, October 24, a 
the Royal United Service Institution, Whitehall. The chair 
will be taken by the President, Prof. Alexander B. W. Kennedy, 
F.R.S., and the following papers will be read and discussed, as 
far as time permits :—‘‘ The Electric Lighting of Edinburgh,” by 
Mr. Henry R. J. Burstall; ‘* Report on the Lille Experiments 
upon the Efficiency of Ropes and Belts for the Transmission of 
Power,” translated by Prof. David S. Capper ; ‘‘ Observations on 
the Lille Experiments upon the Efficiency of Kopes and Belts for 
the Transmission of Power,” also by Prof. Capper. 


THe death of Moritz Wilkomm, the eminent botanist and 
geographical explorer, is announced in the Geographical Journal. 
Of his life we read :—‘‘ Born in 1821, at Iferwigsdorf, in the 
kingdom of Saxony, after 1841 he studied medicine and natural 
science at Leipzig. In 1844 he for the first time visited the 
Pyrenean peninsula, which he subsequently traversed so often, 
sometimes by the year together, making thorough investigations 
into the botanical, geognostical, and geographical relations of 
the country. After having, in 1852, gained some experience as 
teacher of botany at Leipzig, and having been called thence first 
to Tharandt, and afterwards, in 1868, to Dorpat, he occupied 
the chair of Botany at the German University at Prague from 
1873 until the receipt of his pension in 1892, being at the same 
time Director of the Botanical Garden in that city. Ile did 
much good work by his rich botanical collections, principally 
from Spain and the Balearic Isles, as well as by bis special 
botanical works dealing especially with the descriptive side of the 
science ; whilst as a geographer he did lasting service, not only 
in connection with the geography of plants—in particular in 
South-West and Central Europe—but also by his comprehensive 
geographica] description of Spain and Portugal; and, above all, 
he threw light on the geography of Austria by his excellent work 
on the Béhmerwald (1878), which region he was the first to 
throw open to science in its most inaccessible parts, still at the 
time clothed with primeval forest.” 


WiTH reference to the letter by Mr. Pillsbury on ** Colour 
Standards ” (NATURE, -\ugust 22, p. 390), Mr. J. W. Lovtbond 
writes from Salisbury :—** In justice to myself, may 1 he allowed 
to point out that the difficulties named no longer exist, since it 
remains as an experimental fact that the solution of every position 
which Mr. Pillsbury describes as desirable and lacking is now a 
matter of everyday routine in many laboratories and manu- 
factories. . . . Mvery sensation, whether of light or colour, 
which can be differentiated by the vision can he matched by 
means of the Tintometer Standard Glasses, and defined by means 
of a system of colour terms: the colour sensation itself can be 
reproduced at any future time by simply using the matching 
glasses. The operation of matching a colour is so easy that in 
those factories where frequent changes of colour require noting, 
or where it is necessary to work up to a given colour, an 
intelligent workman is found competent to effect them.” 


Tue current number of Himmel und Erde contains the con- 
cluding part of two interesting articles on scientific balloon 
ascents, by Dr. Kk. Suring, of Votsdam. The author brietly 
reviews all ascents since that by Jefiries and Blanchard on 
November 30, 1784, and shows that relatively little use has been 
made of the observations, probably because they have not always 
been free from objection, or from the fact that most ascents have 
been of an isolated character. The principal exceptions, among 
the older ascents, are the celebrated voyages of Welsh a 
Glaisher, and more recently those made by the Bavarians and 
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Kusse >: the latter dealing more especially with wind conditions 
» high and lew barometric pressures. The German Society 
tr the promotiun of scientinc balloon ascents, under the 
patrenage of the Emperor, will probably obtain important 
results, and solve several open questions relating to cloud 
f rmation, and atmospheric electricity under various hygrometric 
cendituns of the atmosphere. 


A SUSPENSION for physical instruments free from the vibrations 

f the laboratory would be an inestimable boon to physicists, 

especially in crowded cities. At Leyden University, Prof, 
Einthoven mounted his delicate capillary electrometer on an 
iron plate floating on mercury. This device was exceedingly 
successful, altheugh somewhat cUmbersume and bulky, and he 
was thus enabled tu take a photographic record of the instrument 
magnified Sco times. Sir G. B. .\iry was in the habit of placing 
his artificial horiz 'n upon a table suspended by caoutchouc bands 
attached to another toble similarly suspended, the arrangement 
being repeated three times. This, however, was even more 
cumbersome. Now Uerr Wo Tl Julius, in Mek mann’s 
dnnain, descrives a contrivance which is both simple and 
effective. Tt consists of a small circular table suspended by three 
vertical wires abant 6 or S$ feet long, the ends of which form 
the pots of an equilateral triangle. .\\ movable weight is 
att che] toa nal pireje ting downwards from the centre of the 
table. 
centre of gravity ¢f the tabl« and the instrument into the plane 
of the table itself © .\ny lateral displacement of the upper ends 
of the wire will start waves down the wires, which will arrive at the 
talle simultaneously. but will only atfect it perceptibly when the 
peried of the dis urbance eoincides with the period of oscillation 
of the table abou the peintef suspension. Even then the axis 
of the table is always strictly vertical. To clamp the oscillations 
pe uhar ty the suspension the auth or attached hittle vanes, dipping 
inter «at the table. With a reugh preliminary 
apperitus construéte Lin this manner. the author suceeeded in 


It can be clamped in any position, so as to bring the 


er Welter, to 


rm ducing the salrynions to cM@e-teath of their original amplitude. 


Tad scdutentenen plays an important part in the purifica- 
of water, wee shown as lont ago as the year rsso by Dr. 
Dery Franklind in the ase of Is laboratory experments on the 
That it isa factor of 
eet me pee rtamee in the st eye of water in reservedrs, was also 


r@aoevel of micra-organisias from water. 
shewe ry hint on his vavestigations at the London water-works : 


tequte reO@aly Ur 1. 7. van “t Toff has indicated haw this 


new regiesed presess+ f sedunentaueninay be taken advantage 
efin the wht ian a tidal water for purpeses of water-supply. 


I) Sy peers there catwe fh Wotturdam derives its: water-supply 


fronpthe river Maa, end Vat the Company's intake is situated 
wethin the tile] area 


eartular tunes. 2c. tue hers atter high-water 


tothe msory (he water a, however, only 


aeetracten] ae 


no revel Dering this period the river mat rest, and 
iml@irane® con prod onhiedered, nd Dr, vant Vott 
oe iteates Hetet low 50 percen. of the bactema present are 
Wendt Wheres this te of emp iranive stagnation. Unlike 
Sheets et LD erating, whir re we) ting the great cholera 
og reer lind | weter fem the meer Tbe, and distri 
he raw eenleton an Rotter kam, (he Maas water os 
a Peohitratin tefer elelivery. Tac tmeequence, Mow- 
my, ery Wage dinend on the cese@irces ot the water- 
LL Pie rien condderybly hight than it shedtd 
_— Pe. comin] with t nyplcsant Cir Wimstance that 
‘ rat yy COMA LM it inte the river. 
1 Feet pant ‘ Y joie # fal bewreriq? filtrate. 
th iB) fort ime dy. cme any hgires far the 
: ’ ei seiny feebory beetern: dopieal 
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place in this tidal water through sedimentation, rendering the 
raw water comparatively easy to deal with, whilst its microbial 
contents after the stagnation period average only from 4,000 10 
10.000 per cuhic centimetre. a remarkably small number for a 
polluted water. 


Messrs. OLIPHANT, NNDERSON, AND FERRIER are about to 
issue a new popular science series for children, under the title of 
‘Science Talks to Young Thinkers.” ‘The first: volume is 
** Nature's Story.” by Mr, 11. Farquhar. 


) 


THE last part of ‘*The Natural llistory of Plants,” by 
Kerner and Oliver, which Messrs. Blackie have for some months 
been issuing, has just appeared, and the whole of that excellent 
work can therefore now be obtained in volumes. 


MEssks. CAssELL AND Co. have issued the first part of a 
““new and revised edition” of Sir Robert Ball's ** Stary of the 
Heavens.” We hope that succeeding parts have been bronght 
up to the present state of knowledge. so that the edition will 
really bea revised one. 


SEVERAL years ago it was intimated by a circular that Dr. 
luchanan White was engaged in the preparation of a Flora of 
Perthshire, which he hoped to issue after a brief period of time. 
Dr. White's death, last December, prevented its issue by himself, 
but he left it in a state that permits of its immediate publication : 
and we are glad to notice the announcement that the book is to 
be issued on behalf of the Perthshire Society of Natural Science, 
Vref. Trail, FLR.S.. has undertaken to edit it, and to preface it 
with a sketch of the author's life and scientific work, 


A SERIES of five simply-worded books on wild flowers, hy 
Dr. M. C. Cooke. has been published by Messrs. T. Nelson 
and Sons, The volumes are entided ‘¢ Down the Lane and 
Back.” ‘t Through the Cops," A) Stroll in a Marsh,” 
“* Around a Cornfield.” and *t Ncross a Common,” Written in 
an attractive conversational style, and with scanty use of the 
‘Chard words” which children, an: even those of older growth, 
always associate with the study of nature, the books are well 
suited to the juvenile public for whom they are intended. 


WE are glad ta note that the Harveian oration delivered by 
Dr. Lauder Brunton before the Keyal College of Physicians 
last October, and printed in full in these columns at the time, 
has been published in the form of a handy volume by Messrs. 
Macmillan and Co, It will be remembered that the subject of 
the oration was ‘ Modern Developments of ILarvey’s Work“: 


‘and those who know how well and fully Dr. Brunton treated 


his subject, will be yvratified at the publication of the oration in 
aconvenient form, The volume is dedicated to Sir J. Russell 
Kevnolds, the Uresident of the Koyal College of Physictans. 


We have received the second part of Mr. J. W. Taylors 
“Alonograph of the Land and lreshwater Mollusca of the 
Lritish tsles,” from Messrs. Taylor Brothers, Leeds, and me 
pleased to see that the high standard ol cxeellence to which we 
called attention in our notice of the first part is well sus- 
The deveriptive text is cleat, and generally accurate, 
While the paper, pmnt. and illustrations (coloured and ather- 
wise) are all praiseworthy. “The present: part practically com- 
pletes the consideration of the shell, and the neat issue will be 


tated, 


devoted te the animal and its organisation, 


Trek‘ Zoolopiseches \dressbuch,” which Ik. Friedlander and 
Sohn, Berlin, have edited amd published in connection with the 
Deursche Zoolugische Cesellschatt, will prove of very great 
assistance te workers in all parts of the world. The velume 
centuns the names and address of zonlogists, anatonists, 
The 


clissitication W according to countries, the towns of which are 


physialogi ts, and 7ooepaleontolapists of atl countnes, 
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arranged (with a few exceptions) in alphabetical order, while the 
names follow the same order. [ach name is followed by a full 
address, and by an indication of the special branch or branches 
of study in which the person it designates is interested. To 
give an example of the scope of the contents, it may be said that 
under London we find the names of the professors and assistants 
‘in the zoological and kindred departments in the various colleges 
and medical schools; the stafis of the departments of zoology 
and geology in the Natural Elistory Museum ; some of the mem- 
hers of the Geological Survey of England and Wales ; a list of 
the members of the Zoological Society ; the names and places of 
mecting of a number of London and suburban scientific societies 
interested more or Tess in zoology; and lists of draughtsmen, 
opticians, publishers, and of taxidermists and dealers in ani- 
mals. In some cases the lists are much fuller than in others, 
owing probably to the fact that some colleges and institutions 
furnished the publishers with more detailed lists than others. 
Lut though a few names are omitted from the places where one 
first looks for them, they can in most cases he found somewhere 
in the volume. Very valuable is an index of the names arranged 
In groups according to the subjects expecially studied, and a 
geographical index. And, finally, the personal index at the end 
of the volume renders it possihle to find the name, address, and 
special work of any zoologist entered in the work in a few 
moments. It is well known that the Germans excel in pro- 
ducing directories of the kind before us, and, so far as we can 
make out, the present work will sustain their reputation. Being 
International, the directory will help to bring together observers 
accumulated in widely separated regions of our globe, and so will 
lead to a better knowledge of the world’s fauna. We congratu- 
late Messrs. Friedlander upon the enterprise they have shown in 
preparing and producing such a useful work ; and we hope the 
time is not far distant when the designations of students and 
investigators in the domain of physical science will be Drought 
together in a similar directory. 


TUE additions to the Zoological Society’s Gardens during 
the past week include a Black Ape (Cynopithecus niger) from 
Celebes, presented by Mr. Frank Greswolde Williams; a 
Rhesus Monkey (Vacarus rhesus, §} from India, presented 
by Mr. If. Small; a Bonnet Monkey (aldacacets sinter, 2), a 
Macaque Monkey (.Vaeacwes cynomolgus, 2 ) from India, presented 
by Mrs. Lionel Smith; a White-tailed Ichneumon (Lerpe tes 
atlhicauda), two Blotched Genets (Gexetla tigrina) from Natal, 
presented by Mr. W. Champion; a Cape Iyrax (yrax 
capensis), two Suricates (Suricata tetradactyla) from South 
-Mrica, presented by Mr. J. FE. Matcham; two Norwegian 
Lemmings (Myodes lenrmrus) from Norway, presented by Mrs. 
Vtaig Thomas; a lasserine Parrakeet (Psrttaetda pa.serina) from 
Brazil, a Silky Cow-Bird (Wolothrus bonartensis), a Red-crested 
Cardinal (Parearta cuculleta) from South America, presented 
hy Mr, R. Norton; two Common Kingfishers (féced wspida), 
nitish, presented by Mr. J. A. Clark: a VPasserine Varrakeet 
(Pitta ule passerina) from Brazil,a Tuberculated Teuana (Leena 
tilvy-udata) from the West Indies, two Common TVeguenxins 
(Tupinambrs teguextn) from South America, deposited, 


OUR ASTRONOMICAL COLUMN. 


MEASUREMENT OF PLANETARY DIAMBYERS.—In a paper 
gixing particulars of measurements of the polar diameter of 
Mars (lstronomiald Journal, No. 354), Vrof. Campbell gives 
an interesting summary of the conditions of planetary measures 
m general, We points out that measurements of diameter are 
affected by a variety of errors, among them heing spherical and 
chromatic aberration, imperfect atmospheric conditions, irradia- 
tivn, diffraction, and imperfect focus, all of which tend to 
Increitse the apparent diameter of the object ; while, in additiun, 
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personal equation and accidental errors may also affect the 
results, The effects of spherical and chromatic aberration, as 
well as of diffraction, may be regarded as constant throughout 
a series of measures of any given object.) differential refraction 
can be satisfactorily corrected for, but the irregular refraction 
caused by the unsteadiness of the atmosphere, and resulting in 
** poor seeing,” may produce very large errors indeed. The ap- 
parent increase of diameter due to irradiation may be regarded 
as sensibly constant with any given telescope, eyepiece, planet, 
and background, Imperfect focus may produce considerable and 
variable errors: in the 36-inch Lick telescope, an error of a 
thousandth of an inch in focussing increases the diameter of a 
planet by 0’'02, Experiments as to the best method of pro- 
cedure were made by Prof. Campbell in June and July, 1894, 
with the result that the folowing programme was adopted in the 
case of Mars; (a) All the ohservations were made with the sun 
above the horizon, and the advantages of a bright sky background 
were very marked; it was believed to reduce all the errors, 
except possibly that of persunal equation. (4) Observations were 
only made in a tranquil atmosphere. (c) The -ame eyepiece was 
used throughout. (d) .An eyepiece cap with a very small 
aperture was employed. (¢) The observer's eyes were always 
similarly situated with respect to the threads of the micrometer. 
(7) The micrometer threads were always placed parallel to the 
great circle passing through Mars and the sun. (z) The micro- 
meter threads were placed directly upon the opposite limbs of the 
planet. 

Following this programme, and adopting Voung’s value of 
1219 for the polar compression, the must probable polar 
diameter of Mars, at distance unity, was found to be 254+ 
o’'o12, while the equatorial diameter resulting from the measures 
was 9'"30. 


THE CRATERS ON VE Moon. ~Much has been learnt about 
the configurations of the lunar surface since the idea of examin- 
ing very greatly enlarged photographs came into practice. It 
was only natural, however, that many interested in the subject 
should have looked upon the interesting results of Dr. Weinek 
with scepticism, for it was hard to believe that such detail structure 
could be so perfectly secured on the photographic plates. Such 
doubts as to their existence were somewhat increased by the fact 
that many details were invisible to eye observations, or at any 
rate were thought to he, Lut the fact was not sufticiently grasped 
that the photographic plates showed only the detail as it appeared 
at the moment of the exposure, which might have differed con- 
siderably from that which preceded it or, followed it by a few 
seconds. 

Every confidence is now placed in the photographic records, 
and under suitable and similar observing conditions the eye 
should he ably to verify them directly. M,C. M. Gaudibert, in 
«fir. Wark, No. 3310, tells us of his discovery, with an instru- 
ment of 260 m.m, aperture, by eye observations alone, of a small 
crater only Soo metres in diameter. It lies on the top of the 
central mountain of A\Jbategntus, This crater has been subse- 
quently found by Dr. Weinek on a negative taken by MM. 
Loewy and Puiseux 1894, Febrnary 13, gh. om, Mean Time 
Paris. 

Adiligent search by M. Gaudibert has also enabled him to 
secure the necessary observational conditions to see the two 
small craters discovered by Wemek near the crater and to the 
east of the Rephees mour tains, 


SUGGESTION FOR ASTRONOMICAL RESEARCH, -— Dr. Isaac 
Roberts draws attention to a piece of useful astronomical work 
which may be performed by those who take a practical interest 
in the subject, namely, to determine what changes, if any, have 
taken place among the stars in the regions photographed by him 
at intervals during the past eight years. In the first instance it 
will only be necessary to compare the carher photographs pub- 
lished in his well-known Photographs of Stars, Star Clusters, 
and Nebule “ with the new series now appearing in Anowled.c : 
but arrangements are bemg made which will enable investigators 
lo refer to glass pusitives. or the negatives themselves, to settle 
any doubtful paints, The photographs being enlarged to the 
same scale, comparilive measurements may readily be made by 
means of a x seaze ruled on glass, and a transparent protractor 
will enable position angles to be determined, The seale of the 
photographs is such that any change of position exceeding three 
seconds of arc may be deteeted by careful measurements. 
“Thus, a system of astronoinical research would be inaugurated, 
that must eventually add largely to existing knowledge.” 
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“ANTHROPOLOGY AT THE BRITISH 
ASSOCTA TION. 


O* Thursday. September 12, the President's address was de- 
livered. The address was followed by craniological papers. 

Sir W. 11. Flower esbibited four skulls of the aboriginal in- 
habitants of Jamaica. who had disappeared hefore the English 
occupation in the seventeenth century. They resemble the 
Canb type. and have wen more or less markedly deformed 
during lite. 

The President. ia the absence of Dr. J. G. Garson, gave an 
account of the physical characteristics of the ** New Race ~ lately 
discovered in Egvyt. Some 200 skulls were secured, and parts 
uf 400-500 skeletem=. The average index of length lies between 
s3.and 75; the alveolar index shows three predominant types, 
about og, 90, and aa°5. which are confirmed by the male and 
female indices taken separately, and indicate a mixture of races. 
The nasal index is 54: wider than the European (47), and 
Eyypuian and Guanche types (49), which are thus excluded. 
The great excess. especially from one of the sites explored, of 
female skulls of very small capacity is explained by supposing a 
segregation of a part of the race, and subsequent marriage of the 
smaller-headed women into the normal branch. The well-known 
decrease of cranial capacity in tropical, as compared with arctic 
and temperate races, suggests that the new race originated in 
tropical .Mrica. Hut the type of skull appears to be distinct from 
that of the negro : and the hair which has been found is cither 
straight or wavy. 

Vach afternoon of the meeting was devoted to a lantern 
lecture of a somewhat more popular kind than the morning's 
work, On Thursday the President described the remains and 
civilisation of the ** New Race” in Fgypt, whose physical features 
had been already examined. 

Several rites were discovered this winter between Ballas and 
Nagada, near Thebes. of an entirely un-Egyptian character. Ml 
the pottery was hand-made, though the potter's wheel had long been 
known in Lgypt: and thaugh metal was not entirely unknown, 
the great majority of the implements were of very delicately 
sorked flint. The long kuife-blades, and the forked spear-heads 
with peculiar hafti for Iwinging down running deer, are 
particularly notable. | Very beantifully formed j of hard 
stone. With perforated cars for suspension, are also a character- 
istic manufacture, and are imitated in clay with painted 
marbling, and alse later by the native Egyptians.  Estensive 
cemeteries have been explored, and the manner of interment 
has been determined : the bodies were buried on one side ina 
contracted posture, with many vessels and other funeral furniture, 
and with “a great burning “as part of the ceremony. This, 
and the peculiar physical type of the people seem to connect 
them with the ancient \inorites of Southern Palestine ; while, on 
the other hand, they seem to have invaded Egypt from the 
Tabyan Desert, and te belong clasely to the early inhabitants of 
the north coast of \frica. The date of their occupation of 
Lyyyt is fixed by the interposition of their tombs between those 
of sixth and twelfth dynasty Egyptians ; so that their presence 
expliing the fall of the Pyramid- Building dynasty, and the gap 
whith has heen observed at this point in the sequence of 
haryptian history. 

On bnday, Mr. 11. W. Seton-Karr exhibited a large series of 
flint implements from Somali-land, and of illustrative photo- 
graphs. The tint i of lecal origin, and a number of factories 
hes been identified. 

Mr, W. J. Knowles sent a ‘S striated flint implement ? from 

+ North of Ireland, which gave rise to some discussion as to 
oT. 

Meo 1 Harriso: contributed a report on the plateau flints 

of North Kent. 

Mr. Hi. Stopes extibited graving tools from the terrace: 
geively of the Thames Valley and Valeolithic projectiles, In 
dieassion, hawever, the human workmanship of some of the 
peennens wes called in question, 

The President gave a demonstration, with numerous illustra- 

.Of tint and metal working in ancient Rgypt. “The earliest 
roplement an bgeypt are of Paleolithic types, found undisturbed 
aod deeply huned by exposare, on the surface of the desert, 
Soo tag feet above the Nile Valley. More advanced work- 
miarehip., with Jong pended flaking, appears in the gravels of the 
Nile. 30 feet abvethe nyer, No antermedhate stages are known 


ut 


Verweer thee gnd the reetangular-faced Nakes of the fourth 
tyery. The New Race which overthrew the Pyramid: 
cms], VO. 52) 


Ma tA 


[OcToser 10, 1895 


builders surpassed all known flint-workers in the length, flat- 
ness, and regularity of their knives, javelin-heads, and sickle- 
flints. Bangles and other ornaments of great delicacy were made 
of the same flint. Under the XIL. dynasty straight-backed 
and curved knives, auzes, axes with lugs, scrapers and sickles of 
native workmanship-occur: but under the NVIIL. dynasty, 
after another period of eclipse. bienze is found to have super- 
seded flint. Flint implements. hawever, of a coarser kind, con- 
tinued to be used as late as the fourth century A.0, 

Metal-working is frst found under the 11), dynasty. and 
copper tools are habitually used under the LV. for mason’s work ; 
copper needles were also in use. Only one sample of bronze is 
known of this age; the rest are of pure copper. The *t New 
Race,” though devoted to stonework, produced occasional fine 
copper implements ; one notable dagger is of an ‘*. Rgean™ 
type. Under NIL, dynasty, copper is still predominant, and 
much commoner ; tempered with copper oxide and with arsenic. 
Bronze begins with NVILUT. dynasty. Silver and gold are well 
worked from an early period ; almost absent from ** New Race ~ 
graves, which, however, seem to have been rifled. tron has 
not been found earlier than foreign, mostly Greek deposits ot 
NNVI. dynasty (650-550 B.¢.). Marlier supposed allusions to 
* iron” in inscriptions really refer to ** bronze.” 

Mr. 11. Swainson Cowper gave a lantern lecture on the 
Senams. or megalithic monuments of Tripoli, of which he 
has visited nearly sixty. Rectangular enclosures of good masonry 
are associated with trilithons like those of Stonchenge, but with 
very narrow apertures between the jambs; the height varies 
from 6 to 15 fect. They are erected on footing stones, and 
are apparently designed to hold additional superstructures of 
wood, The forms of the stones themselves also sometimes recalh 
carpentry types, which in so treeless a country are remarkable. 
-\ massive stone altar. often grooved, and Jevel with the ground, 
sometimes stands in front of a urilithon. The few sculptures 
associated with the Senams are of Roman style, with Phallic 
subjects ; but are not necessarily contemporary with the monu- 
ments themselves, “The Senams appear to have been objects of 
worship, and usually stand upon hill-tops. Mr. Swainson 
Cowper suggests that they are analogous to the ** Asherah” of 
the Old Testament, and to similar structures represented on 
Babylonian cylinders. 

Mr. W. J. Lewis Abbott sent a report on the Hastings kitchen 
midden. The fissures in the sandstone cliffs at Hastings have 
been used as dwellings in Neolithic times, and the refuse, con- 
taining numerous takes, implements, and fragments of pottery, 
has accumulated in front of their openings. 

Saturday. — Mthnology.—The tenth report of the Committee 
on the North-Western Tribes of Canada was presented. “This 
Committee was appointed at the Montreal Meeting 158g, and 
has published, hitherto, the following important memoirs in its 
reports to the British Association : 

Introduction (Report VILL). Sir Daniel Wilson. 

Circular of Inquiry (T1L.). 

North American Ethnology (V.). Mr. Horatio Hale. 

Linguistic Ethnology (VITE ), Mr, Tloratio Tale. 

Physical Characteristics (VI). Dr. Franz Boas. 


The Blackfoot Indians (1.). Mir. Horatio Hale. 

The Blackfoot Indians (11.). Rev. ", Wilson. 

The Sarcee Indians (1V.) Rev. EF. bl. Wilson. 

The Kootenay Indians (VIET). Dr. A. i. Chamberlain, 


Ethnology of British Columbia (V.). Vir. Horatio Hale. 

Notes on Indians of British Columbia (1V.). Dr. Franz Boas. 

Reports on Indians of British Columbia (V.-N.). Di. Franz 
Boas. 

The report now presented contains a further account of the 
physical characteristics of the tribes of the North Pacifie Coast 5 
notes on the Tinneh Tribe of Nicola Vailey, by Mr. James 
Teit ; on the Tinnch Vribe of Portland Canal. and on the Nass 
River Indians, by Dr. Boas: and the grammar and vocabulary 
of the Nisk‘a and ‘Tsetsa ut languages, 

Much, however, remains to he done in order to give a satis- 
factory review of the anthropology, even of British Columbia : 
in particular, Che influence of the tribes of Millbank Sound on 
their neighbours; the highly developed art of the Haida, and 
the complicated symbolic and conventional ornaments ; and the 
peculiar distribution of physical types need further elucidation. 

The Committee has accordingly been reappointed with a grant 
of £100, in order to enable Dr, Boas to continue his important 
investigations. 

Captain S. 1... Ilinde read a paper on the cannibal tribes an 
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the Congo. Cannibalism is in his experience in this region 
almost universal, on the increase, and peculiarly inveterate. An 
extensive traffic in human flesh prevails, and slaves as well as 
prisoners are kept and sold for food. Even corpses are disin- 
terred in spite of charms on the graves ; the flesh is always cooked 
or smoked, but is not here eaten from any religious or super- 
stitious motive. The practice of filing the front teeth is not 
found to be coextensive with that of cannibalism. 

Mr. Darnell Davis derived the name ‘\ cannibal” from the 
Caribs of the West Indies, who, however, are not man-eaters ; 


NET ORT: 


Mr. lElworthy discussed the theory of cannibalism as a means to | 


acquire the properties of the thing eaten ; and Mr. Ilartland the 
survivals, in Europe, of ceremonial and sepulchral cannibalism. 

Captain Hinde also described the pigmies of Central .\frica, 
nomadic hunters, of less than four feet stature. 

Mr. AA. Montefiore gave an account of the Samoyads of the 
Arctic Tundras. 

Reports were presented by the Committees on physical devia- 
tions of children from the normal, and on anthropometric 
measurements in schools, 

The anthropometric laboratory, which is usually organised 
during meetings of the Association, was not this year available. 

On Monday, Mr. Elworthy read a paper on horns of honour. 
dishonour, and safety. The head is the object of honour, and 
is adorned with symbolic attributes. Horns are symbolic of the 
crescent-goddess : so of divine power. protection and favour in 
general. Conversely, to ‘¢scorn”” (Irench ecorvex) is to de- 
prive of such herns and prestige. The paper gave rise to some 
comment. Not all horns are crescent-symbols; most were 
originally worn attached to skins; ornaments are decorative 
first, symbolic afterwards. 

Mrs, Grove discussed the religious origin of dances, as fornis 
of magic or worship. \Weapon-dances arise from worship of 
weapons, or of an armed deity: ritual dances from the love of 
dancing attributed to the deity. and as the expression of exalted 
enthusiasm: funeral dances propitiate either death, or the de- 
parted soul. As civilisation advances, the expressions of emotion 
are restrained, and dances luse their meaning and popularity. 

The report of the Ethnographic Survey of the United King- 
dom was read by Mr. Hartland, who was followed by Mr. J. 
Gray with observations specially relating to East Aberdeen- 
shire, and by Dr. Garson with similar results from Suffolk. 
Work has also been begun in Ilertfordshire and Mast Anglia (by 
the Cambridge Sub-Committee), and is projected in Gallowey, 
and in Caithness, Etgin, and Nairn, by Dr. Walter Gregor. 

Mr. C. G. de Betham read a fully illustrated paper on the 
peculiarities of the Suffolk dialect. which retains an unusual 
number of Anglo-Saxon idioms ; and on the proverbs, traditions, 
and folk-medicine of the district. Mr. Lingwood exhibited two 
young ash-trees from Needham Market, which had been split in 
order to pass sick children through the stem, 

Mr. Clodd read a paper on the objects and method of the 
study of folk-lore, which was followed by a lantern lecture by 
Prof. A. C. Uaddon. on the same subject, exhibiting a series of 
persons, trees, wells, and other natural objects and prehistoric 
monuments to which traditions are attached, and illustrating a 
number of games and ceremonies, in which primitive beliefs and 
practices are perpetuated, 

On Tuesday a formal discussion took place on the results of 
interference with the civilisation of native races. The subject 
was briefly introduced by the Vresident, and papers were con- 
tributed by Lord Stanmore. Prof. A.C. Maddon (New Guinea). 
Dr. Cust (India), Dr. 11. ©. Forbes (Dutch East Indies), 
Messrs. 12. Im Thurm and Darnell Davis (British Guiana), Ling 
Koth (Tasmania and Australia), and Raynbird (Central India). 
The course of the debate was summed up by the President as 
follows. The principle of government should be to protect: the 
hatives against their own weakness, the evil influences of debt, 
and the loss of their land. Rigorous impartiality may be the 
greatest injustice to the natives, and itis only by dealing with 
them from their own sense of justice that influence can be 
obtained. Native customs should not be unnecessarily interfered 
with, and then only with careful attention to the native point of 
view. Laws of morality differ in various countries, and what is 

“right ? here is thw rong HB there. Changes of detail should be 
left to the change of native opinion, rather than he enforced by 
Jaw. It is, for instance, as cruel and disastrous to dressa native 
of a jungle i in our tight, ill-ventilated clothes, as to expose an 
European naked in a tropical climate. With regard to educa- 
tion, opinions seem to differ ; the completely savage brain can- 


INO. 1554, VOL. 52 | 


© Stopes. 


581 


hot acquire our ways of thought suddenly without excessive 
strain and enfeeblement ; but native races differ very widely in 
receptivity and imitativeness, What is above all things necessary 
is that sympathy of fellow-feeling which at once places one man 
on an easy and equal footing with another, and which savage 
races are very quick to perceive and reciprocate. 

Rev. Hartwell Jones followed with a philological contribu- 
tion to the history of primitive warfare in Greece and Italy. 

Dr. Garson described a skull found in Thames Valley gravel, 
which contains pakeolithic implements, and claimed it as 
pakvolithi¢ on morphological grounds; supported by Mr, 
Sir John Evans, Prof, Boyd Dawkins, and Mr. Myres 
disputed the attribution. 

-\ large collection was exhibited of photographs Hlustrative of 


the Andamanese and their civilisation, sent by Mr. Maurice 
Portman. 
On Wednesday, Dr. Munro gave a fully illustrated 


lantern lecture on the newly discovered Neolithic settlement at 
4utmir in Bosnia. Flint and jasper weapons were manufactured 
in great variety on the spot, while polished hammers and axes 
were brought from a distance ; and black pottery, with elaborate 
incised angular ornaments, was extensively made. A principal 
feature in the site is the occurrence of irregular depressions in 
the basal clay below the debris. Continental observers con- 
sidered these to be the floors of huts; but Signor Pigorini and 
Dr. Munro found traces of piles, and argued that the houses 
were pile-dwellings. and that the hollows were made to obtain 
clay for wattle-work and pottery. Sir John Evans supported the 
pile-dwelling theory. and suggested that dredging might explain 
the irregularity of the hollows. 

Mr. A. J. Evans described a series of primitive European 
idols, with diagrams and exhibits. Beginning with the marble 
images of the Greek archipelago, he sketched the area over 
which kindred figures occur, in Italy, Sicily. Spain, Liguria : 
and thence into Central Europe and the shores of the Baltic, and 
even as far as Orkney. The Oriental origin of these figures, 
formerly maintained. is now strongly contested ; they probably 
testify to an indigenous practice of burying at first actual, and 
subsequently substituted attendants with deceased persons. Prof. 
Petrie compared the Maltese seated figures with those of the 
*New Race” in Egypt. 

Dr, Munro presented a further report on the Lake Village of 
Glastonbury, © Amongst the relics found were examples of 
pottery which were, undoubtedly, highly ornamented specimens 
of late Celtic art. Other articles unearthed must have been 
imported two or three centuries before the Roman occupation, 
Prof. Boyd Dawkins regarded the evidence as conclusive that the 
Lake Village of Glastonbury might be dated from 200 k.c, to the 
tume of the Koman occupation. 

Mr. Theodore Bent contributed a paper on the natives of 
Southern Arabia. 

The Section was closed with a hearty vote of thanks to the 
President. 
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SECTION G,. which is devoted to mechanical science, had an 
unusually heavy programme at the late Ipswich meeting ; 
indeed it was rather too heavy for the majority of members, for 
often the proceedings were carried on before a very scanty 
audience. It is a question whether, in this Section at any rate, 
a good deal of judicious weeding could not be done. Of course 
it is understood that ‘ mechanical science * shall be translated 
as engineering in general—and that is a very good thing, as 
otherwise many good papers on what is generally known as * civil 
engineering ~ would be shut out from the Association altogether 
but with a most benevolent desire to give all branches of applied 
science a hearing, one cannot help thinking it would be an 
advantage to every one concerned especially the authors—if 
some proffered contributions were returned with thanks. The 
fact is, an exercise of the selective faculty, and perhaps a little 
more callousness to the demands made by the sensitiveness of 
authors, would do much towards rendering the proceedings in 
Section G more bearable than they have been for some time 
past. 
There was, however, a good deal that was interesting and 
distinctly valuable in the proceedings of the Section at this year’s 
meeting, The pity was that it should have been often wasted 
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onan all but empty room. Another cause of complaint on the 
part of members of this Section was that the second Wednesday 
was a fres non. Doubtless very few abject to a whole holiday at 
these meetings, but what people do find fault: with i that they 
should be kept hard at work on Saturday, when there are pleasant 
excursions, to be turned adrift on Wednesday. Of course one 
can go home and cut the business short, and that is what many 
da, and the Thursday's excursions thus suffer. Indeed a con- 
scientious member, determined to do his Section G theroughly, 
Was unable to gs to any of Saturday's excursions, and would 
have to spend an idle day waiting for the Thursday's excursions, 
The eacursions are the great feature of the Association meetings, 
as they bring members together and make them known to each 
other in a way that no other institution or society does. 
Vossibly more has been done for the Advancement of Science by 
such means than by the meetings of Sections, for there are other 
associations which afiord opportunities fur the reading and dis- 
cussion of papers, but nong which offer the same social facilities 
asthe British -\sseciation, When it is remembered that only 
(wee Sections met on the second Wednesday, it is a questian 
whether it would not be of advantage to make it a cule to 
fix the whele day excursions fur Wednesday instead of Thurs- 
day. We are aware that this would create dithenlies in regard 
to meetings of general committees, but surely these could be 
overcame. 

Vhe resident of Section G this year was Trof. L. FP. Vernon: 
Ilarcourt, who opened the proceedings of the Section by reading 
his presidential address. 

Vhe first paper taken was a contribution by Major-General 
Webber, on light: railways as an assistance to agriculture. 
It emtained the main elements of a scheme which the author 
had thought out fir introducing a systent of light railways in 
Suffolk. .\ good deal of attention was given to the subject of 
sae, W ae the author considered should be narrower than the 
standard gave of the country, viz, git. Shin. There ismich to 
be sud in faveurof a narrow gauge for auxiliary railways, but 
wet ch tu be said against it. No douht a narrow gauge is 
cheaper than a wider one, but perhaps not so much cheaper 
as many persons imagine. Sharper curves can also be taken 
with a narrew gauge, and it can be kdd in’ position where 
ofter the browder gauge would necessitate the widening of the 
road. © the other hand, the standard gauge enables the waggons 
an] tee ks of the trunk lines to be run on the auxiliary miubways. 


Itami be sud that a hight calway demands —en the score of 
cheapness that the read Led shall be of a tess substantial 


choru ter than thatof the trunk lines ; but here it ts esscutial to 
Lear one fact in mind. The massive permanent way of our taink 
lines is required for the heavy locomotives running at hiph speed. 
Wile small engines and comparatively slow speed very hight per- 
manent way will carry the ordinary” railway grouds Stock with 
-dety. The fest thing, however, which bas to be done in order 
to fa ditate the introduction of auxiliary railways in this country, 
Potogave power ta the Board of Trade to rekas its own repaua- 
tioyis. 

A y@per by M..\. Gobert, of Brussels, ona treezing: process 
satftsinking, was neat read. Un general principle the 
monet new. Tn cases where wien bear striata 

ntereél an shaft-sinking, a freezing: medium is caused to 

' “oan pipes. The sehr de sed ammenia, which, 
t pain tthe pipes, produces the freezing elfect, 

The GOAt paper reed was ot comsidentble antercst ¢ 11 wats J 
rT or hy Me Woo Wheeler. of Bostomy on the ettect ct 

Ootihosplere preere on Che tres, Tea my ny yeirs prot 
mhas been making observations on Chis sulyect, bom 
1 oof tse years tiles atthe Portoat Peston, (excluding 
ew when the clement of wind would cdtect the case), be 


tur 
Ay cement Wot 


Is 
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Pont of €52 observations, Of gave resolts apposite 

' Dh woullbave been expected by the ren diiys ot che 
rottone ; fer a Vigh be remeter was frequently 

ody oa high tele, and oa hav Tarometer hy 

Cir othe cather (hand at wats fea with lew 

thet witea the ward dibow swith any foree dong 

' ! we darestien os the nie stream oof the 
4 ated the port) oleae the coast wall Te 
betel lel privet in the tle tables jam 

wee oom the aed Qde, beeloweter will be 

‘ | Nore ty fits quieted im the 

tee ©! meine 7 SS to aflect: the tide as 

Ae | vs ae Hie reviews of ae eh as NS 

an ree oh twee ete ceding tides 
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-\n analysis of the register of tides at  Bosten Dock for 
two years showed that 24 per cent. of the whole tides recorded 
Were sufficiendy aflected by the wind to vary 6 inches from the 
calculated height. Thirty varied by 2 feet, seven by 3 feet, six 
by 34 feet, three by 4 feet, two by 43 feet, one by over 5 feet, 
and one by 6 feet 3 inches. From the observations he has made, 
Mr. Wheeler has “deduced the approximate rule that witha given 
force of wind of 3 on the Keaufort scale a tide will be raised or 
depressed by half: an inch for every foot of range. With a force 
of from 4 to 6, the variation may be expected to be t inch for 
every foot, with a gale from 7 to $ it will he rh inches, and if 
the gale increases to 10 it will be 2 inches. It will be scen that 
the subject is one which possesses not only scientific interest, but 
considerable practical importance to mariners : and so far as we 
areaware. Mr, Wheeler iy the first who has obtained quantitative 
results of this nature. In the discussion which followed, it was 
pointed out that the time element would have to be given its 
due value. 

At the second sitting of the Section, on Friday, the t3th ult., 
Mr G, J. Symons gave what was really a lecture on the autumn 
Noods of 1894. This contribution was discussed together with 
a paper by Messrs. Rapier and Stoney, on weits in rivers, 
Any contribuGen by Mr Symons is sure to meet with a good 
reception at a meeting ef the Association, and Mr. Stoney’s 
work in connection with river engineering is also so well known, 
that it was not surprising that the attendance in the Section should 
he a full one when the sitting opened. The floods eof November 
of last year, it will be remembered, were of an unusually severe 
character, a great part ef the low-lying lands of the Thames 
Valley being submerged, “Vhe meteorological conditions which 
led to these floods were traced by Mr. Symons, and the etlects 
stated. With regard to the latter, it wanld be but to repeat a 
long histary of flooded homes, spoiled furniture, and general 
damage to property, The eatent of course will never be known, 
but it was sufficient to be accounted a calamity of considerable 
magnitude. There were two periods ot heavy rainfall quickly 
suceeeding each other, but it was the second which was the 
immediate cause of damage : the first, if it had stood alone, would 
have been comparatively innécuous. The tirst period occurred at 
the end of October, and nearly all the additional land water caused 
by it had Lat over Teddington Weir before the second period 
arrived, Vhe November rains, however, found the carth well 
saturated, and the water that fell ran therefore almost: wholly 
into the river bed. with the unfortunate results before referred 
to. The moral Mr. Symons chiefly strove to impress was the 
necessily of automatic records and communication letween 
ditterent divisions of a water shed, so that prompt warning mighit 
be given af a probable flood. Such precautions are taken by 
continental nations, but in Unglind they are sadly neglected, 
Vhe necessity for obtaining accurate data, and treating it in a 
systematic and seicntine manner by trained observers, was well 
illustrated by instances piven ; for example, the river Mole was 
at its highest four days before the Thames, and ifthe warning 
thus given by nature had been heeded, much of the damage 
which followed might have been prevented. 

Vhe second paper gave a good description of the movable 
weirs Which have become identiied with Mi, Stoney’s name, 
and whieh were so promincndy brought before public netiee in 
connection with the Manchester Ship Canal, .\ mere recent 
esample, and one which is better Knewn to Londoners, is that at 
Richmond, where there isa falltide lock and a series of lifting 
weus.  Tthas been claimed that Woanany of the fined weirs 1 
the Thames were removed. and (hese lilting weirs substituted tor 
them, that there would be less danger fram Gooding of the river 
How far Messts. Kaypner and Stoney go in this direction we did 
net gather from the paper. but such we taok to te the general 
daft et ther angaiment The position wats disputed: during 
the discussion which followed, it being maintained by some 
speakers that even it the tow laf water wore absolutely unin 
peded as far as Teddington Weir, the tidal portion of the river- 
chatinel is not of suttcicnt seetion to carry otf sl water that 
Comes down in trne of heaviest rainfall, The question ts come 

ydratcd by the ebb and How of the tide, bat it omht not to t 
iia de tostave ata tainly detinite conclusion, The matt 
rene which Wants anvestyation by a cempetent authority, f 
wedul not netice that any mere Than general statemepdts were Dit 
tasopport of le alleged afsuthcipey of the dat channel sand 

Matements, therchare, did ned appear te rest ema substantial 
efdact. ‘Vhe problem: of the utilisation of the head of wal 
at the wetr at the Thames was also brought forward. Wathe 
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going into details, it may be said that the discussion tended to 
show that there is little probability of any useful work being 
done in this direction unless some entirely new departure in the 
construction of turbines be discovered, Mr. Stoney, however, 
in his reply to the discussion, gave a sketch of a very ingenious 
device by which he proposed to increase the available head in 
the case of its diminution by the rise of water in a river. We 
think, however, that something more than this will be needed 
before the Thames weirs become commercially successful as a 
source of power. 

lor, Anderson described a rotating fan he had devised, to be 
used in place of hellows for organ-blowing. The application 
was successful, as might be supposed in the case where a volume 
of air, large in comparison with its velocity, was required to be set 
in motion. .\ paper by Mr. Birt, on the growth of the port of 
Harwich, was interesting from a commercial and eeonomic 
point of view, and may be taken in conjunction with a note by 
the President, on the Flook of Holland route, 

A description of a railway up Snowdon, which is in course of 
construction, brought the proceedings of the day to a close. 

On Saturday the proceedings commenced with the presentation 
of two reports by Committees of the Section: the first on 
standardising, and the second on coast erosion, The 
standardising report was of an interim character, and does not 
reyuire extended notice, in prospect of being brought forward 
again. The coust erosion report was also presented in another 
Section, Mr. A. G. Lyster gave a long description of the 
dredging operations now going on at the mouth of tae Mersey 
to reduce the bar which has too long been allowed to impede 
the navigation of our great Atlantic port. 

\ paper by Mr. Fe. Hesketh, describing a process of refrigerat- 
ing by carbonic anhydride, was next taken. This was a very 
interesting contribution, and afforded a good example of the type 
of paper that should be presented 10 the Section. It does not, 
however, iend itself very easily to our present purpose, as it 
consisted mainly of details of construction of the machinery, 
which, though highly interesting, it would be impossible for us 
to make clear without the many illustrations by which the 
author explained his meaning. \nother good and characteristic 
paper was contributed by Mr. [. Napier, who described an 
installation that has been carried out at Ipswich of the Hermite 
process of purifying sewage. griefly stated, the process 
consists of passing an electric current through seawater. .\ 
part of the chlorides is converted into hypochlorite, and a 
deodorising agent is thus obtained. The electrolysed water is 
passed into the drains or sewers. “The system, if worked to the 
full extent, as proposed by the inventor, would consist of having 
a separate service of the eleetrolysed water laid on for use in 
closets, house drains, vc. ‘The system has been in use but a 
short time in Ipswich, and is said to promise very favourably by 
those who have been connected with its working. 

The Monday of the meeting is always devoted by Section G 
to electrical engineering, and at the recent meeting the proceed- 
ings on that day, the roth ult., were opened by a long paper from 
the pen of Mr. Philip Pawson, on the mardem ap plication of 
electricity to traction purposes. Mr. Dawson has evidently 
travelled much in the United States, and has there collected a 
vast amount of data bearing on the subject of his paper. To 
attempt to follow him into the details he gave in his paper 
would be hopeless in this report. Ile is a strong advocate of 
the trolley system of transmission, holding that it will supersede 
all others ; and indeed experience in America goes far to bear him 
qt in this, It is needless here to point out how great has been 
the progress made in the United States in tramway propulsion 
by electricity : but one fact stated at the meeting may be repeated, 
as it puts the whole matter very forcibly. Tt was said that it is 
becoming a great problem what is to be done with the horses 
that are being ah eR of the field by eleetricity. In some 
places they are being killed for the sake of their hides and 
tallow : whilst in other districts good horses were to be bought 
at two dollars each, The latter figure we think may be open 


to question, for surely a dead horse is worth more than 
two dollars. }fowever, there is no doubt that electric traction 
has made immense strides in America, and has in great 


cities practically supplanted not only the horse and mule, but 
is fast edging out its mechanical rivals the cable and steam 
engine. 

The next item on the agenda was a paper by Messrs. Preece 
and Trotter, on an improved portable photometer. This paper 
was listened to with great interest ; Myr. Trotter illustrating his 
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remarks by examples of the different forms and apparatus he had 
devised for street work, The paper began by a definition ot 
what is meant by illumination, When light falls upon a surface, 
that surface is said to be illuminated. ‘The illumination depends 
simply upon the light falling on the surface, and has nothing to 
do with the reflecting power of the surface, just as rainfall is 
independent of the nature of the soil. It depends also on the 
cosine of the angle of incidence. The lHghting of streets and 
of buildings may be specified by the maximum and minimam 
Wumination, The primary purpose of an illumination photo- 
meter is to measure the resulting Wlumination produced by any 
arrangements of lamps irrespective of their number, their height, 
or their candle-power. The instrament under notice consisted 
of a box, on the upper surface of whieh is a diaphragm of whitc 
card painted with a whitewash of magnesia and isinglass. It has 
one or more star-shaped perforations. Immediately below it, 
within the box, is a white screen capable of adjustment at 
different angles and two small electric lamps of different eandle- 
power, either or both of which can be used. A portable 
secondary battery is used to supply them with current. The 
illumination of the hinged sereen inside the box varivs 
approximately as the cosine of the angle of incidence of the 
hght from the electric lamps upon it, .\ handle with a pointer 
moving over a graduated seale is connected to the screen with a 
system of levers, and the inclination ts so adjusted that the 
illumination of the screen is equal to that of the perforated 
diaphragm, the perforations sceming to disappear when this 
balance ts affected. ‘Vhe wumination can then be read off on 
the scale in units of the illumination due to one standard candle 
at one foot distance, The object of the levers is to give an open 
and convenient seale. The seale is graduated by experiment, 
and does net depend upon the the cosine Jaw, The colour 
difficulty, where arc light or daylight is to be measured, i 
reduced hy the use of a yellow tinted diaphragm and a bluc- 
tinted screen, the tints being selected so that the readings are the 
same as the mean of a large number of measurements made with 
white sereens. By means of a graduated quadrant and a 
gnomon the angle and the cosine of the angle of incidence of the 
light from a lamp may be measured. Rules are given for 
deducing the height of the lamp and the slant height, and hence 
the candle-power of the lamp. 

The discussion on this paper was of a very brief nature, and 
elicited no new facts of importance. 

Mr. HE. A. Earle read a paper on storage batteries, dealing 
chiefly with the chloride battery which has lately been intre- 
duced, and which, it is claimed, possesses the advantages of 
other and carlier types without many of the attendant dis- 
advantages, chiefly from the fact that an oxide paste is not used. 
A mixture of chloride of lead and chloride of zine is cast into 
small tablets, which have cast round them at high pressure a 
frame of antimonions lead. The subsequent climination of the 
chloride and sine leaves a porous structure of pure lead of a 
erystalline nature, good conductivity, and with a large surface 
exposed to the electrolyte. “The result is a large capacity for a 
given weight and space oceupied, 

At the last sitting of the Section, held on Tuesday, the 17th 
ult., nine papers were read and discussed. We must deal with 
these very hriefly. The first was by Mr. P. V. Luke, and was 
entitled “the field telegraph in the Chitral campaign.” It 
was of a popular nature, and was illustrated by magic lantern, 
Mr. G. Johnstone Stoney expluined, by the mlkonnhe Appariuus 
itsclf, 2 movement designed to attain astronomical accuracy in the 
motion of siderostats, Without the aid of diagrams it would 
not be possible to explain the mechanism, and we wy leave it 
therefore for the present. A paper by Mr. I. Turmer 
explained the modern process of preparing flour ee ie wheat 
berry by means of metal rollers in place of the old millstones. 
The paper was very interesting and treated the whole subject 
throughout, illustrations of the various machines used being hung 
on the walls. Myr. J. Southward gave an interesting description 
of the Linatype process of printing, describing in detail and ly 
the aid of illustrations the really wonderful machine which has 
been devised for the purpose, Mr. RK. I. Crompton, in a 
Memorandum on the B. .\. screw gauge for small screws, pointed 
out the advantage that would follow if complete uniformity were 
observed among manuiacturers in this matter, and dwelt on the 
desirability ef a standard plate being provided for the purpose 
hy the Board of Trade. Mr. John Key contributed a paper 
describing the differences in the practice of English and foreign 
Government departments and registration socictics in ‘their 


re yirements for the provision for safety in marine boilers and 
enginees. The want of uniformity bere again is undoubted. 

Lieut. B. Baden-Vowell described a means he suggested 
Tor navigating the air by means of kites. Te pointed out that 
as greater height above the surface of the earth is reached, the 
wind nearly always increases in force, At 1000 yards it often 
blows at three times the velocity that it does near the surface. 
He proposes to take advantage of this difference by sending one 
kite to the upper atmosphere, and keeping another nearer the 
ground. The two kites would be connected by a long line, and 
the weight to be carried would be attached to the line at a point 
nearer to the lower kite than to the higher. The lower kite 
would thus supply a retarding medium to the upper. so that the 
effect would be the Sime in principle, though not in degree. as if 
the upper kite were held to the earth by a string, and the lower 
kite were towed through the air by a boy running with the 
string in his hand. By the forces thus brought to bear both 
kites would be kept flying although not held to the earth by a 
string in the usual way, and it is thought that possibly they 
night be navigated in directions other than that in which the 
wind night) be blowing. It will be seen that the author 
depends on the difference in velocity of currents of air at two 
heights ; and were this difference to fail, or to become insulh- 
cient, the experimenter would come to the ground. “This might 
proveawkward unlessa clear held were provided for the descent. 
The suggestion however is ingenious, and no doubt many persons 
interested in the problem of aerial navigation would be pleased 
to see the author put his theories to the test of practice. 

The last paper presented at the meeting was a contribution by 
Vrof. A. E. Elliot, of Cardiff, on receiver and condenser drop. 
Ttisa subject that deserves far more consideration and discussion 
by members of the Section than they were able to give on hear- 
ing it read rapidly at the end of the mecting. Papers of this 
nature should be read at one meeting, and the discussions 
adjourned until another; or perhaps it would be better to 
distubute them two or three months before the meeting, and 
dispense with reading altogether. A joint: meeting of Sections 
“Vani (3 would afford the appropriate audience for considering 
the subject of Prof, Elliott's memoir, 


UHL NS RIS WETHE TETRA TEM EL SUSSTOICT RA TINS, 

“HE President (Mr. Vhiselton-Dyer) exhibited photographs 

and specimens of a large cedar (Cedrus Deodara, Youd.) 
from Kew. which had been struck and completely shattered by 
lightning on August 10. Ht was pointed out that the main stem 
had been in part blown into matchwood by the violence of the 
shock, and branches were torn of with large portions of the 
trunk adhering to thetr base. Trof, Oliver Lodge took part in 
the discussion as to the probable explanation of the unusual 
nature of the explosion, which seemed to have been centrifugal, 
the stem having been disrupted from the centre, and not merely 
stripped superticially. 

Prof. Uretland Farmer described a set of wax models ifustrat- 
ing the typical forms passed through, and the chief variations 
eshibited, by the chromosemes during the division of the nucleus 
In the spore-mother celly of plants. The wax cmployed is 
male of a mixture of one part of white wax, with five parts of 
paratin, the melting point of which is about 50° C. 


THALPOPIVE A. 


} \permental studies in the variation of yeast cells, hy Dr. 
limi Chr, Hansen (Copenhagen). The author pave an account 
ef his earher and more recent investigations, Among the 
fatter he especially dwelt on those in which, by one treat- 
eet, Varictics were produced that gave more, and by another 
treatne@tt less, alcohol than their parent cells. Ue pointed ont 


thet the observed variations could be grouped under certain 
rele [rom his researches on the agencies smd causes to which 
varia iy dae. he found that temperature was the mest 


inflentall externa factor? 

\ fale Awerdoa, by Vrof Marshall Ward, 1.R.S. 

Oe the formetion of bacterial colomies, by Vrof, Marshall 
Warrl, GK... 

Cm the striciere of bacterial cells, by Tlareld Wager. In this 
Pye ran aceoune wa gaven of the present state of our know. 


a! trmeellh 1 tho wall de puviehweel in the  barseds 
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ledge of the cells of bacteria. Keference was made to the 
observations of Schottelius, Migula, De Bary, Biitschli, and 
others, The author showed that it is possible to demonstrate in 
the majority of bacterial cells the presence of two substances, 
one of which may be regarded as protoplasmic in nature, and a 
second, which stains deeply when acted upon by fuchsin and 
kindred staining substances, and which may be regarded as 
nuclear, It was pointed out that this nuclear substance does 
not possess the structure of nuclei in the cells of higher plants. 

Note on the occurrence in New Zealand of two forms of 
Peltoid Zrentepohlfacee, and their relation to the lichen 
Striguia, by A. Vaughan Jennings. The Zreatepohliacee 
which form epiphylous cell-plates are at present known 
only from the tropics. They have been recorded from South 
America, India, Ceylon, and the East Indies, ut not up 
to the present time from New Zealand. The  anthor 
gave a summary of previous literature, and described (wo forms 
found by himself in New Zealand, (1) PAycopeltt’s expansa, sp. 
nov. This species forms wide-spreading yellow cell-plates on 
the leaves of NesodapAne ; it bears two kinds of sporangia, and 
is often associated with brown fungus hyphae growing between 
the cell rows, but not affecting the growth of the alga. On the 
other hand, when attacked by diflerent hypho:. the result is the 
formation of the lichen Sérigu/a, which in Ceylon was shown hy 
Ward to have for its algal clement d/jcordea parasitica, Cunn. 
(2) Phycofeltis nigra, sp. nov. On leaves of Nesodaphue and 
fronds of splerttum falcation. ‘Vwo distinct varieties of this 
species were described, The plant is never attacked by fungus 
hyphe, and never takes any part in lichen formation, even when 
on the same leaf with /%yopedt’s cxpansa and the associated 
Strigula, 


BRYOHMIVT A AND PLERIDOIMIVTA, 


On a supposed case of symbiosis in Zefraplodon. by Prof. 
IF. i. Weiss. The author exhibited specimens of Zefrap/odon 
from the Cuchullin 1tills in Skye, where it was found plentifally 
on animal excreta. In September he found many of the patches 
mixed with an orange-coloured /%2¢za, which did not appear to 
have in any way injured the moss plants. The rhivoinls of the 
moss, however, contained in many cases fungal hyphwe closely 
resembling those of the /'ez/sa, and though present in the cells 
of the moss, these Intter did not seem to be injured by them. Ie 
snygested that this might be an instance of symbiosis; the moss, 
as in the case of other green plants, making use of the funjal 
hyphwe to obtain its nutriment from the organic material, The 
uluumate proof of such a case of symbiosis would. however, 
necessarily depend upon culture experiments, which he under- 
stood were now being made by another observer, 

Remarks on the .\echesporium, by Prof. F. O. Bower, FURS. 
Prof. Bower pointed out that the recognition of the archesporium 
as consistently of hypodermal origin cannot be upheld, and 
quoted as exceptions Lyaisetun, TLsoctes, Ophtoglossum, and 
leptosporangiate ferns, Ve laid down the 
general principle that the sporangia, as regards their develop: 
ment, should be studied in the light of a knowledge of the 
apical meristems of the plants in question. Where the apical 
meristems are stratified, the archesporium is hypodermal in the 
usual sense: where initial cells occur, the archesporium is 
derived by periclinal divisions of superficial cells, Intermediate 
types of meristem show an intermediate type of origin of the 
archesporium. Tle cited as an illustrative case that of Opdro- 
elossum, admitting that the hypedermal band of potential 
archesporium, which he had previously deseribed, does not occur 
always or in all species. ut so far from thus giving up the case 
fora comparison with Ayropedinm, he holds thatas Opétaglossum 
has a single iniual cell in stem: and reot, it would be contrary to 
experience to expect or demand a hypodermal archesporium, 
(The details will shortly he published elsewhere, with illustrations.) 

On the prothallus and embryo of Mane, by G. Brebner 
Mr. Brebner gave an account of the prothallus and sexual 
organs of Damea senplicajolia, Rudge, as the result: of investi- 
vations made on some material from the Botanic Gardens 
in Uritish toutana. Ue pointed out that there is a close 
similarity between the Daye and the other two genera of Uh 
JMarattines, Angiopleris and Marattia, of which the prothalli 
has Deen previously described. Air interesting fact was not 
as regsurds the prothallus chizoids, which possess a distinct 
septate structure, and sv far resemble a moss protonein 
Fossilly similar septate thizoids may be found in the other 
marathaceons genera, "The development of the antheridia © 
Manes agrees inthe main with that in .Wara((a and Aagioptert 


OcTOBER 10, 1895] 


the material did not allow of any developmental study of the 
archegonia. The concentric bundle of the primary embryonic 
stem shows an endodermal layer, On the whole the author 
found in Maiea a complete agreement, in all essential features, | 
with sleetopter?s and JMarattia, as regards prothallus, repro- 
ductive organs, and embryo development. 


PHYSIOLOGY, Kc. 


The localisation, the transport and ré/e of hydroycanic acid in 
Vaugium edule, Reinw., by Dr. M. Treub (Buitenzorg, Java). — 
Five years ago Dr, Greshotf made the remarkable discovery that 
the poisonous substance contained in great quantitics in all the 
parts of Pangewm edule, was nothing else than hydrocyanic acid. 
This interesting chemical discovery was the starting-point of Dr, 
Treub’s physiological investigations. In microchemical  re- 
searches hydrocyanic acid presents a considerable advantage as 
compared with the great majority of substances to be detected in 
tissues by reagents ; namely, that the I’russian blue reaction, 
easily applicable in microchemical research, gives completely 
trustworthy results. The appearance of T’russian blue in a cell 
may be accepted as certain proof of the previous occurrence in the 
cell of hydrocyanic acid, no other substance producing the same 
reaction, The leaves prove to he the chief factories of hydro- 
cyanic acid in /avgron, though there are other much smaller 
local factories of this substance in the tissues of other organs, 
The hydrocyamic acid formed in the leaves is conducced through 
the leaf-stalks to the stem, and distributed to the spots where 
plastic material is wanted. The acid travels in the phloem of 
the fibro-vascular bundles. Dr. Treub regards the hydro- 
cyanic acid in Paxgeun eduh as one of the first plastic 
materials for building up proteids ; he thinks it is, in this plant, 
the first detectable, and perhaps the first formed product of 
the assimilation of inorganic nitrogen. In accordance with this 
hypothesis, the formation of hydrocyanic acid in /aegrua 
depends, on the one hand, on the presence of carbo-hydrates 
or analogous products of the carbon-assimilation, and, on the 
other hand, on the presence of nitrates. These two points 
were proved, or at least rendered acceptable, by a great number 
of experiments made by Dr. Treub in the Buitenzorg Gardens, 
(The details of this investigation will he found ina paper appear- 
ing in the forthcoming number of the Aunales de tardin 
botanique de Buitensorg.) 

On the diurnal variation in the amount of diastase in foliage 
leaves, by Prof. Reynolds Green, FL.R.S. The diastase which 
is present In foliage leaves varies in amount during the day, 
being greatest in the early morning, and least after sunset. The 
cause of the variation has been ascertained to be chiefly, if not 
entirely, due to the action of the sunlight. The author showed 
last year, at the Oxford meeting, that diastatic extracts exposed 
to sunlight or electric light, without the interposition of any 
form of screen, have their activity largely impaired, the damage 
amounting sometimes to 70 per cent. Experiments made upon 
the living leaf of the scarlet-runner showed a similar destruc- 
tive action of the light, the amount of destruction only 
amounting, however, to about ro to 20 percent. The author 
attributes this difference to the screening action of the proteids 
in the cells of the leaf. 

On cross and self fertilisation, with special reference to pollen 
prepotency, by J. C. Willis. 
sell-fertilisation as being always necessarily harmful in itself, and 
it is now recognised as a regular feature in the life-history of 
many plants. There are many species of plants in which both 
self and cross pollination occur nearly, or quite, simultancously, 
and it is very desirable to know what happens in these cases. 
Darwin's experiments render it probable that prepotency of 
foreign pollen is usual, The author's experiments have been 
devoted to a study of the relative chemical attraction of ‘town ” 
and ‘* foreign” pollen by the same stigma (chietly in gelatine and 
agar cultures), and have given negative results, It seems 
probable, putting together all the various known facts, that pre- 
potency, where it cccurs, is duc to actions set up after the pollen 
tubes have entered the stigma, these actions tending to favour 
the growth of the ‘ foreign” pollen-tubes, and to check that of 
the *Sown” pollen. 


PAL.uOBOTANY. 
The chief results of Williamson's werk on the Carloniferous 
plants, by Dr. D. 11, Scott, .R.S. The origin and history of 


the late Prof. Williamson’s researches on the Carboniferous tlora 
were briefly traced. His great work, chictly, though not entirely, 


NO. 1354, VOL. 52} 


LEAL ICT: 


The time has passed for regarding | 


585 


contained in his long series of memoirs in the PA¢losophical 
Transactions of the Royal Society. consisted in thoroughly 
elucidating the structure of British fossil plants of the Coal 
period, and thus determining, on a sound basis, the main lines 
of their affinities. 

Vour of the principal types investigated by Williamson were 
selected for illustration the Cadamerze« , the Sphenoplhyllec, the 
Lyginodendree, and the Lycopodiacce. 

(1) The Catrmartea, —Wilhamson’s great aim, which he 
kept in view all through, was to demonstrate the essential unity 
of type of the British Calamites, ze. that they are all Crypto- 
gams, of equisetaccous affinities (though sometimes hetero- 
sporous}, but possessing precisely the same mode of growth in 
thickness by means of a cambium, which is now characteristic 
of Dieotyledons and Gymnosperms. His researches have given 
us a fairly complete knowledge of the organisation of these 
arborescent I Torse-tails. 

(2) The Sfhenophyllee, a remarkable group of vascular 
Cryptogams, unrepresented ameng living plants, but having 
centain characters in common Doth with Lycepfodiacee anid 
Agquisetacee, are now very thoroughly known, owing, in a great 
degree, to Williamson's investigations. The discovery of the 
structure of the fructification, absolutely unique among Crypto- 
gams, Was in the first instance entirely his own. 

(3) The Lyginodeudrece.—The existence of this family, which 
consists of plants with the foliage of ferns. but with stems 
and roots which recall those of Cycads, was revealed by 
Wilhamson, This appears to be the most striking case of an 
intermediate group yet found among fossil plants. 

(4) The /ycopodiacec'.—Williamson added enormously to our 
knowledge of this great family, and proved conclusively that 
Stgillaria and Lepidodendron are essentialy similar in structure, 
both genera, as well as their allies, being true Lycopadiaceous 
Cryptogams, but with secondary growth in almost all cases. Ile 
demonstrated the relation between the vegetative organs and the 
fructification in raany of these plants, and by his researches on 
Stguaria, made known the structure of their subterranean parts. 
The different types of Lepédodendron, of which he investigated 
the structure, were so numerous, as to place our knowledge of 
these plants on a broad and secure foundation. (The paper was 
illustrated by lantern-slides, parUy from Williamson's figures, 
and partly original. ) 

On a new form of fructilication in Sphevophyllum, by Gra 
Solms-Laubach (Strassburg). Graf Solms gave a brief sketch 
of the history of our knowledge of the fructification of the 
Carboniferous genus Sphewophyliun, Ve described the type of 
strobilus originally named by Williamson [o/éwaannie Dawsout, 
and subsequently placed by Weiss in the genus Aowmanites 
this fructification has recently been shown by Williamson and 
Zeiller to,helong to Sphenophydlum, Vhe author proceeded to give 
an account of a new form of strobilus recently obtained from rocks 
of Culm age in Silesia ; this shows certain important deviations 
from the fructifications previously examined. In the Spheuo- 
fhyllim strobili from the Coal- Measures the axis bears successive 
verticils of coherent bracts, the sporangia are Lorne singly at the 
end of long pedicels twice as numerous as the bracts, and arising 
from the upper surface of the coherent disc near the axil. In the 
Culm species, Sphenophylium Nomer?, sp. nov., the bracts of 
successive whorls are superposed and not alternate, as described 
hy other writers, in the Coal-Measure species; a more 
important feature of the new form is the occurrence of two 
sporangia instead of one on each sporangiophore or pedicel, 

In the course of his remarks, Graf Solms referred to the 
unique collection of microscopic preparations of fossil plants 
left by Prof. Williamson; he emphasised in the strongest 
terms the immense importance of the collection, and pointed out 
how every worker in the fel) of Paleozoic botany must con- 
stantly consult the invaluable type specimens in the Williamson 
cabinets. 

On English amber, by Dr. Conwentz (Danzig). The author of 
this paper gave an account of the Baltic and English amber, and 
its vegetable contents. After describing the different forms of 
Tertiary amber, he referred to the occurrence of succinite on 
the coasts of Itssex, Suffolk, and Norfolk ; the specimens being 
usually found with seaweed, thrown up by the tides. Occa- 
sionally pieces have been met with weighing over two pounds. 
Dr. Conwentz described the method of examining the plant 
fragments enclosed in amber, and compared the manner of pre- 
servation with that of recent plant sections mounted in Canada 
halsam. The amber was originally poured out from the roots, 


so an branches (fo arjured or breaen trees. vie fom af 
a. which on evapervim became thickened, and nally 
.ssiuie } the form ef suceinite or some similar substance. For 
she peest part the fossil resid has been derive) from the stems and 
reeset contferous trees of the genus Jean. In addition to the 
exe ptionally well-preserved tissues of e¢ niterous trees, the 
Haltt- an ber has viehled remarkable specimens of mor ocotyle- 
Teme us and dicotyledtufous fowers, Sane of the ost striking 
wemples were illustrated by means of the excellent coloured 
pMtes trom Dr. Conwente) moaiographs on the Baltic amber, 
The Wealden flora of Pngland. dy A. ©. Seward. Mr. 
\. C. Seward. alter referring ty the vartaus species described by 
Mantcll, Carruthers, Starkie Gardner, end others, from the 
Ww calden strata of Englund, brietiv described a large number of 
plus from the British Museum collection. During the Iast few 
Sears Mr. Kutterd, of Tastings, has obtained an) extremely 
veleable avd rich co ection of plants from Peeleshourye, Fair- 
Pobt, and other Pecalities: and these have now become the pro- 
perty vt the nation. “Tie t llheasing speeresare at present known 
fron the Wealden of V+ chard y some of thes: have already been 
figured in the first. lone of he catalogue of the Wealden flora, 
hl the remainder are dealt with in the forthcoming second 
\ sak me: -1 ae pai. Sp. nov...) a afene Add, sp. Nov., 
Chia Aon me Yas. Wa.. May haintit. Zolli, sp. nov., 
Us (emits Lyon ont... fur hai, Vunk.. &. Ver 
. op. taw., Car de pays WMartedsd (Brong.). O. edagahe 
Gevl. a fees Anfhrai sy. Wos., Mate nidium Gup- 
Fine 14) a td Air 6 pee Walte wir, Schenk . Aufieraty Goppert® 
(Danke, Conigph’ to oni aa. sp. now, C. A/Aarriae (Dunk. ). 
C. Bravntinr (Wusk. Co Dias rf (Se himp.), Splenopte rt, 
feta Tosp. nos. Se falta. sp. ond... MA elie Mand Ue 
ae Tinuige fra@aher (schetk.), 7. Diwlous. esp. 


r 


m., Jaueynee Afeonoees (Viunk.), 8. amatzfadrs. sp. nov., 
Vi rele on Punt oS hen. Je plidiud Mora rt Schenk, 
een Rte Be sy. now, Sepik S heap ri, 
Cord., Cywaustien ower, olenk., Co Supert® sp. nove. 27 
ning Dunk remiivug, WD. Aronvntirts (Mant). Vile nia 

rR rae Day, Of se ate Alip teeutz, (Dank. , O. 
GC pr rtfenul (Dunk. Zr Ba diate Vit. , Aru Car: 
Wr rasp. W.. ain eewitts Fvellranu \Denk.t, Cy ade- 
CaS Gar lhe, Vedat tus: Nothorsts. spe WN. Cites 
te Carr... CG. err, sp. nov. Bua flan far ann ila 


Stokes and Webb. Aaa Auffirdr sp. nov. Aen ttrte 

panies, Grown, A Ole nda, Carr, 2. (lM ildiansenia) 
Curruther t, sp. nov., Yateta Morrtatt, Carr, Wtthamia 
Sipe. gen. et sp. now, Be tdver amomri/2, gen, ct sp. nov, 
Dt hipbais, sp. Srl nelewdiun Karrianun — schenk.), 8. 


Stern rgeanun Dyk. t phyllum vray lium (Schenk. ), 
fivt hiphylurr ber, Heer, BK, pureuiny spo norv.. Hraites 
Sawt?, “aly MO., £2 Lusher, Carr, 20 Aéaeledit, Carr, 2. 
fon. Carr, P. Citrrt thers’, Gard , ve. 

SOE EEE IE PETE VA MEN IE 
“ye Person) raaniscemees of Vusley, contributed by Ve. 


George Wo Siadley to the current mumber of S rrducr, 
wall brig np deaseet nremeries to those who were honowred by 
the fnendship of the departed uaturalist, and they form an atfee- 
Tomtte tabut: te th ae mory of one of the itl stinen whoever 
Jowell. one of the manlest, and in all points the noblest.” There 
tthe erty de so meh real testimony to Tlualey’s greatness, 
teatewery studeat ef science will appreciate it, °° The enanct 
whim ot thought,” truly Says Mr. Saffilley, “that is Tiasley’s 
my to tas eeitery that was his continual lesson af intel 


ete | bop est."  Nygtinst those whe criticised Hsley’s plitu- 
pheal letratiy we quote these words: la teth he wasa very 
por ficweohyeeia, woh an extraordinary hnowledpe af the 
Seer ef taettphy as and philusophy. 2. 2 Lhisley was a 
» Wl than a stent, of Deseartes, Tle has written 
! Seer bee on oftstepes an Tinthie. He was a pupil of 
Nr), ceh te refers net a Tlatenist.  Tlobbes taught him 
mem. ber ® wets bing a grelt thinkers Lacke, Butler, and 
feet Tet oe oredly great inmies in inglish philosophy were 
1 lilt Feamernlgowite, ie wmong the great Germans there was, | 
tee, rene whom bode bot Kiow welle Want, Hegel, bichte, 
Vall (it eetntet lee, notexcepting Schopenhaner.” Tut 
Hatley’) Climo ts reeeg mien as one of the world’s foremost 
- tt tees Guba ly leet to ous, need not be enlarged upen 
tT, 
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great student, the great controversialist, the great thinker and 
writer. That he will be remembered need not be doubted, 
The world, it: may still be said. does not willingly let die the 
memory of those whe have made it a beter world (o live in, 
whose lives ay well as whose teachings have been lessons of 
devotion, of high aims. of wide accomplishments, of ae 
able purpose : Whose achievements are written imperishably i 
the annals of their own time. Huxley was one of rhe, 
and his monument in his life's endeavour. There will be no 
need to inseribe Right Honourable upen bis tomb, The name 
he bore throngh life will serve both for epitaph and eulogy.” 
There are other articles in Sivbuer which will interest the 
readers of NATURE. One of these Is a fully illustrated deserip- 
tion of the new Chicago University, hy Mr. Herrick. Mag 
nihcent buildings have been ereeted, and an endowment of over 
£1,200,000 has been bestowed in the short period of four years, 
as well as a generous annual budget for current expenses, This 
phenomenal generosity, together with the fact that there will he 
no question of adequate support fresh opportuniuies for 
development occur, point to the University of Chicago as a great 
and growing centre ot intellectual activity. In some respects 
the system of the University resembles that of our older Univer- 
sities, Imt others “such as the emphasis placed upon the dactar’s 
deyree, investigation, research, Ac., and the activity of the 
graduate schools point to the German University as the pre- 
vailing influence. Tt will astonish many of our schoolmen te 
know that ‘tthe graduates in residence this year in all over 
three hundred form more than one-third of the entire body af 
students, a larger number than at any other American University. 
Thy preponderance of graduate students has been bronght about 
by scveral reasons: the emphasis placed upen the advanced 
courses under the leadership of such heads of departments as 
Profs. Dewey, Hale. von Tlalst, Laughlin, Michelson and Nef, 
het tou mention others; the special privileges and disunctions 
granted to graduates (for example, in many departments only 
gr duate students are allowed in the special departmental Iaho- 
ratories, the £6000 annually offered in fellowships and scholar 
ships: and the equal privileges accorded to women, Tt ip a 
(riuism that the most distinctive move in American college life of: 
the last decade has been in the sudden interest in post-graduate 
study, But hithero i Western insitutions, whether coflere or 
so-called university, has had the means to provide liberally for 
advanced studies.” It will he clear from this quotation, and more 
clear froma perusal of the article. that the University of Chicagas is 
develaping in the right directions towards scholarship and new 
knowledge. Chicago people seem to have the cause of higher 
education at heart, and they are devoting their best energies, as 
well as generous financial support. to the magnificent institution 
which has s> quickly sprung info existence, and which hits such 
a great future before it 
The third article of 
© Domesticated Tirds.” 
fully illustrated, ) 
The sixth of Mr. Verbett Spencer's papers on. professional 
institutions, contributed to the Coavtanterery, deals with the 
evolution of men of scienee and philosophers, and will, therefore 
he at exeeptional interest te our readers Sa far as the sene 
has as yet gone. it Was been shown that the institutions dealt 
with were prohably derived frome the priesthood, Whatever 
nay be the apinion with regard to the connection between the 
incdical profession and priesteraf. i will be generally conceded 
that astronomy received ts first iinpulse from the exigencies ¢ f 
religions worship. Pxtriets given by Ma. Spencer 
Kawlinson, Layard, and Maury shew eclealy how closely 
religion and science (especially astronamical science) wer 
mingled by the Babylonians, With the Egyptians, too, there i 
abundant csidence te prove an intinnite connection het ween 
there science and theit religion ; J 


| 


as 


scientific interest in’ S rthicr is on 
hy Prof, N.S. Shaler, and is: beaut: 


amd the connection ts established 
by the fact that ‘Tin every temple there was... an astros 
nomer whe had to observe the heavens.” Astronomy w 
thus an outgrowth of religion, and the natunil knowled: 
accumulated by the priests formed the beginnings of sciences 
Vyypt, Assyria, and India. The Grecks imported this knowledg 
in other words, they obtained their early science ina slight 
developed state, O1 the indebtedness of the Greek philosopth 
to the Egyptian priests there is no doubt whatever, and X 
Spencer clearly makes ont that obligation, “The developme 
Greek science, however, is only ina small measure ascribes 
the priesthood, the advances being more of secular than 
"During those centuries of darkness 
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followed the fall of the Roman Empire,” says Mr. Spencer, 
‘‘nothing to be called science existed. But when, along with 
gradual reorganisatioa, the re- genesis of science began, it began 
asin earlier instances among the cultured men—the priesthood.” 
The man of science and the philosopher have gradually ditfer- 
entiated from the clerical class, one to deal with the conerete and 
the other to be econeerned with abstract matters, and now the 
distinction between the two is tolerably definite. | Simul- 
taneously a subdivision of the body of scientifie men has gone 
on, until we reach these days of minute specialisation. And 
finally, we have the combination of the units in such institutions 
as the Royal Society and British Association, and in the serial 
scientifie publications which are general in their scope. In 
addition to the admirable article summarised in the foregoing, 
Mr. Speneer contributes to the Costemporary a brief note in 
reply to Prof. Weismann. 

\ suggestive paper, by Dr. AA. Kk. Wallace, on “ The Iexpres- 
siveness of Speech,” appears in the /ortzightly. The paper 
contains a number of interesting facts which point to mouth- 
gesture as a factor in the origin of language. [lere is Dr. 
Wallace’s idea : ‘ In our own language, and probably in all others, 
aconsiderable number of the most familarjwords are soconstructed 
as to proclaim their meaning more or less distinetly, sometimes 
by means of imitative sounds, but also, in a large number of 
eases, by the shape or the movements of the various parts of the 
mouth used in pronouncing them, and by peculiarities in breath- 
ing or in vocalisation, which may express a mearing quite 
independent of mere sound-imitation.” Anthropologists and 
philologists should be interested in the many facts which Dr. 
Wallace has brought together in support of his view. 

Limits of space prevent us from giving more than brief 
descriptions of the remaining articles of scientific interest in the 
inagazines received. In Sewence Progress, Mr. F. U1. Neville 
traces recent progress in the study of alloys; galvanotropism 
in tadpoles is deseribed by Dr. A. Waller, F.R.S.; the chro- 
matophores of animals, by Mr. W. Garstang: the space relation 
of ammals, by Dr. A. ae : and the synthesis of proteids, by 
Prof. W. D. Halliburton, I.R.S. Chambers's Journal has short 
popular papers on a} fee Carriages,” “New Methods of Ilu- 
mination,” and ‘* Cotton-Seed Oil.” In Good] Vords we notice an 
article on ** Falconry,” by Mr. R. B. Lodge, illustrated by two 
photographs from life—one showing a peregrine and partridge, 
and the other a goshawk and rabbit. The two plates are finely 
engraved, but we think their value would have been greater had 
they been photographic reproductions from the original nega- 
tives. The Awmantfarian is distinguished by a psychical article 
entitled ‘*Dynamie Thought,” by Prof. W. F. Barrett ; and the 
National Neview has a paper in which Selbornians will find 
pleasure, by the Hon. Mrs. R. Boyle. In addition to the maga- 
anes named in the foregoing, we have received the Sénday 
Afagazine and Longman’s. 


UNIVERSITY AND EDUCATIONAL 
UNTELLIGENCE. 


CAMBRIDGE.—Five candidates, namely, R. A. Berry, G. 
Joyce, H. C. Sheringham, W. M. Tod, and I. N. Wale, have 
becn successful in the recent examination in the scienee and art 
of agriculture, and have received the University diploma. 

Mr. Charles Smith, Master of Sidney Sussex College, and 
author of several much-used mathematical text-books, was on 
October 1 admitted to the office of Vice-Chancellor for the 
current academical year. The outgoing Vice-Chancellor, Mr, 
A, Austen Leigh, in his parting address to the Senate, referred 
in sympathetic terms to the loss sustained by the University in 
the death of Vrof. Cayley and of Prof. Babington. 1T¢ announced 
that the latter had bequeathed to the University his large and 
valuable collection of plants. A part of the address was devoted 
toa description of the difficulties, chiefly financial, which have 
attended the inception of the Sedgwick Memorial Museum of 
Geology. ‘The satisfactory progress made with the extension of 
the Cavendish Laboratory, now approaching completion, was 
made a matter of congratulation. 

Two scholarships in Natural Scienee, one of £70 and one of 
£40 a year, will be competed for at Sidney Sussex College on 
December 12 to 14. Candidates are to make preliminary ap- 
plication to the tutor, Mr. G. M. Edwards, 
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The late Prof. Babington has left to the University his 
hotanical library as well as his valuable colleetion of plants. 

Mr. II. I. Baker, of St. John’s, and Mr. J. EE. Edwards, of 
Sydney, have been appointed the Moderators, and Mr. KR. .\. 
ITerman, of Trinity, and Mr. 11. W. Richmond, of King’s, the 
I-xaminers for the Mathematical Tripos of 1596. 

Dr. Glaisher has been appointed an Elector to the Isaac 
Newton Studentship in Astronomy. 

A complete scrics of lectures for agricultural students, under 
the Cambridge and Counties .\gricultural Education Scheme, has 
heen arranged for three terms of the academical year. The 
syllabus is published in the Ciczersity Reporter of October 8. 


THE first Entrance Scholarship in Natural Science, of the value 
of £150, into St. Thomas’s Hospital Medical School has Leen 
awarded to Mr. Frank B. Skerrett ; the sceond, of the value of 
£60, being divided between Messrs. Walter B. Fry, George W. 
Hare, and Alfred B. Lindsey, bracketed equal. The lntrance 
Seholarship, value £50, for students from the Universities, has 
been awarded to Mr. Percy W. G. Sargent, St. John’s College, 
Cambridge. 


Ar Guy's Hospital, the Entrance Scholarship in Science, of 
the value of £150, has been awarded to Mr. ?. W. L. Camps, 
and the Seeond Entrance Scholarship in Science, of the value of 
£60, has been awarded to Mr. S. Hodgson, 


Tue Treasury has deeided that the annual grant of which 
King’s College, London, was deprived under the late Govern- 
ment may be restored to the college next year without any 
stipulation as regards tests. 


SO ENIMTAG SIEIEGUGS, 


American Meteorological Journal, September.—Synehronous 
or simultaneons geographical distribution of hourly wind velo- 
cities in the United States. by Dr. F. Waldo. This article is 
part of a memoir prepared for the U.S. Weather Bureau, 
and is supplementary to one which appeared in the /ovric/ 
for July (NATURE, p. 335). Charts are drawn for midnight 
and noon, for the extreme months of January and July, for about 
the centre of the United States, and afford a comprehensive view 
of the synchronous wind conditions and relations as regards the 
average velocities. This method of representation obviates the 
necessity of a lengthy text. -The origin and work of marine 
meteorology, by Lieut. W. Il. Beehler, U.S.N. The author 
deals more particularly with the history and development of this 
service in the United States, from the appointment of Lieut. 
Maury as Superintendent of the U.S. Naval Observatory, in 
1844, which led to the Maritime Conferenee held at Brussels in 
1853. The numerous charts published by the Amicrican Office 
formed the basis of the useful wind charts subsequently issued 
hy the Meteorological Department of the Board of Trade, during 
Admiral Fitz Roy's lifetime, and which were widely distributed 
among seamen. The U.S. Ilydrographie Office was established 
in 1866, and in 1893 there were nearly 3000 observers co-operat- 
ing with it. ‘The outcome of this was the publication of the 
Pilot Chart of the North Atlantic Ocean, to which we have often 
had oceasion to refer. .\bout 4ooo copies of this chart are dis- 
tributed monthly, and among other things they have done mich 
towards bringing about the general recognition of the value of 
the use of oil to still the waves, by which numbers of vessels 
have been saved from total loss. 


Bulletin of the American Mathematical Soctety (vol. i, No. 
10, July 1895§).—This closing number of vol. i, contains, in 
addition to the usual list of new publications and the index, a 
list of the published papers read before the Society during the 
year, together with the places of their publication. —Mr. J. M. 
Brooks gives a clear account of Lie’s work on continuous groups 
@ propos of Schetlers’ edition of the Vorlesungen uber Continuir- 
liche Gruppen mit geometrischen und anderen Anwendungen. 
‘The importance of the group idea itself has long been recog- 
nised in its application to the theory of substitutions, and some 
continuous transformations, such as the pedal transformation, 
were in use before Lic’s work, but were used without their con- 
nection with the group idea being discovered, and the discovery 
and the presentation of the results of it in a systematic form are 
due to Prof. Lie.” lr, Seheffers has aimed at giving in outline 
the general theory, and he indicates some lines in which if may 
be applicd.— Prof. J. Uarkness, ina review of the second volume 


$$ 
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second edition) of Jurdan’s *t Cuurs d’Analyse de Vecole Poly: 
technique.” which is devoted to the integral calculus. fully 
ualyses its contents, and pronounces it to be “ta substantially 
“contribution to mathematical literature.” -* From beginning 
bend the reader feels that he is being guided hy a master-hand.” 
Prof. VF. Uastings Moore writes on a theorem concerning 
apowed characteristics with denominater 2 of Prym’s ** Unter- 
wechupven uber die Riemann’sche Thetaformel und die 
Kaemann’sche Charakteristikentheorie,” £552). —-\ note on the 
Transitive Substitution Groups of degree 12, by Dr. GaN: 
Miller, mentions that Camille Jordan in the Comptes rendus 
(vol. Inxy. p. 1757) states that there are three primitive groups of 
legree 12. excluding the groups which contain the alternating 
group. Dr. Miller has found) fos multiply transitive primitive 
yroups of this degree. excluding the Iwo groups containing the 


> 
alternating group. The proof is given in the present note. 


SOCIETIES AND ACADEMTES. 
Pants. 


Academy of Sciences, September 30.—M. A. Cornu in the 
chair. The Verpetual Secretary read a fetter from AMls tl. ih: 
Pasteur, announcing the death of his father, Louis Vasteur, who 
Wied at Villeneuve-I'Etang (Garches), on September 28. 1595. 
M.A. Cornu then expressed the deep feeling of loss in the 
Academy. and recalled the greatness of the work accomplished 
hy Vasteur. As a mark of respect and sorrow the .\cademy 
adjourned after receiving the correspondence. Remarks on 
the subject of Lord Salishury's discourse ‘on the real limits of 
wur science, by M. Emile Blanchard. The author recalls his 
work in contradiction tu the theory of the origin of species 
advanced by Darwin, and maintains that ne single instance has 
ever been brought forward in answer to his challenge which can 
le held to verily the assumption that one species may be pro- 
duced frem another by any form of selection. —On ylycosuria 
tulluwing allation of the pancreas, hy M. Rk. Lepine, The 
sugar contents of the urine have been determined, and glycosuria 
traced during the first thirty hours, operating on dogs without 
the use of anesthetics ar morphine. —A study of the 
mechanical theory of heat, by M. Ch. Brun, has been printed 
in the currespondence. ~The evaporation of liquids and the 
ureat capillary theories, by M. G. Van der Mensbrugghe. Most 
liquids evaporate spontancously inthe air. The consequences 
tollow: (1 The liquid layer whence particles are continually 
being detached to form vapour cannot have the same density asthe 
liquid in the interior of the mass, otherwise there wonld be an 
abrupt passage from the liquid state to vapour ; it must, therefore, 
Ie admitted that the density of the superficial layer decreases 
towards the exterior, All capillary theories. supposing liquids 
incompressible (Laplace), or of the same density throughout 
(CGauss', are therefore inadequate. (2) When the mass con- 
sidered is very small bubbles, liquid: films). evaporation causes 
loss of a perceptible fraction of the total weight. Tlence capil- 
lary theories regarding a liquid: inass as having an invariable 
volume (Poisson) must be condemned. (3) The constant 
renewal of the free surface of the superficial layer proves, with- 
wot possible dewht, that this layer is not in equilibrmm. What 
confidence can then be placed in the theories of Laplace, Crass, 
and Poisson, aml the works of contemporary analysts Neumann, 
Mathien, Van der Waals, Kesal, and Poincare , who formally 

pose a liquid mass in equilibrium ? After calling attention 
te the defects of former theories, the author quotes his own 
theary, denved from a consideration of molecular forces, as 
giving awutpeient cxplanation of these consequences Ona new 

Uregenous manure, calcium cyanate, hy M. Camille faure. It 

ete) that calcium cyanate can he produced in large 
jMintity in the electr® furnace by heating lime and charcoal 
Intene ly inanatiwosphere of nitrozen, and oxidising the product 


Iyer. 11 yanate contuns a greater proportion of assinilalde 
nérog n vey nitrete, and ean be used as a manure. Syntheses 
hy Weert of cyanacctic eters, by M T. Klobh — Constitution 
of acide preluced in the oxidation of inactive cainphalenic acids, 
by hh A. eh! “Lie 1) GIy On 8 dissymmetric dimethyl 

Iecmc 1; the aed C-1L,0, is one of the two dimethyl- 
plotareeve ide having the two methyls Attached to the same carbon 


tem, probably COLE, CONN ye Gel COME The author 

ef erlerity for the werk against that of Tiemann. On the 
i fferie af the eynodic anel anenmlistic revolutions of the moon on 
ie @inbaaion af preeurcein ®pang, by M.A. Moincaré-On 
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a double night ascension balloon) made on Sept ember 4, by MM. 
G. Vermite and Besancon, Two balloons made voyages from 
Haris in opposite directions, starting at the same time. The 
currents Ghserved and used are described, together with details 
of the voyages. 
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By 
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1895. 


N () section of vertebrate zoology has in this country 
+ attracted more amateur disciples than ornithology: 
and the Jiterature of perhaps no other group has been 
burdened by so nany useless contributions by writers who, 
possessing not only hitthe hterary qualification for the task, 
but a very superficial knowledge of the subject, rush into 
print, assuming that. because they are able to see, they are 
capable of observing, which are two very difterent things. 
Amony the number of such contributions must be included 
a volume of 563 closely-printed octave pages on * The 
Land Birds about St. Andrews,’ by Mr. George Bruce, 
On the book opening of its own accord at p. 44, the 


heading of The Griffon Vulture” caught the eye and | 


surprised us not a little ; for the addition of this majestic 
bird to the avifauna of Fifeshire was quite new to us. On 
consulting the title-page, however, we discovered that the 
work was of wider scope than indicated on the cover. 
and included ~a condensed history of the British land 
birds, with extracts from the poets and observations and 
anecdotes on natural history.” * Phe single occurrence of 
a solitary specimen ™ in Ireland, recorded by Yarrell, 1s 
apparently sufficient excuse for this page of padding. A 
carcfully-written account of the birds of Fifeshire would 
have been welcomed to our lists of local faunas; but with 
so many eacelfent histories of British birds in cxistence 
such as that by Mr. Hloward Saunders, to mention only 
one, there was hardly a call, one would have thought, fer 
another, except it were commended by some special 
fexture or novel method of treatment. The special features 
of this book appear to consist in the superabundant ex- 
tracts from the poets more or less, generally less, profes 


89 
many other sources equally authoritative. Although the 
“history, such as it 1s. is very condensed, and not alway + 
to be taken on trust, and the anecdotes poor and point- 
Jess, there are, nevertheless, in the book not few 
obscrvations which we are confident will preve new io 
most ornithologists. Of these we cull a few. and refer ou 
readers, who desire to dig deeper, to the book itself 
for others. 


at 


“The Isle of Man has proved one of the best station- 
in Scolland for migration observations.” 

“The species means every individual bird in 
for instance, a lark inone species. .. . . \ genus 
of these birds so closely resembling cach other as hardly 
to be mistaken, as the raven, the carrion crow. . . . Vhese 
combined form the genus called Cerzwzs, which means ir: 
British [s¢c] crow. The plural of Corvus is Cortina, a~ 
genera ts the plural of genus.” 

“Among those naturalists who have recently [!] done 
so much for the advancement of this branch of science 
Temnick [!] and Montague [!] deserve to be ranked 
amongst the first.” 


creation ; 
1S a group 


Mr. Bruce records the occurrence of the nightingale a= 
far north in Scotland as Paisley and Uddingston, upon the 
unquestioned authority of one James Anderson in a 
letter to a Joca] newspaper, apparently. Vhe Sfruthrontde , 
we find here, are represented in the British Isles by the 
genus Ofs, and that the author of the species € Vel: 
stridula, Sattearia arundinacea, and 8. phragiittes is Mr. 
George Bruce, of St. Andrews! According to the title- 
page he is also the author of “ Destiny and othcr Poems, 
of which we must confess our ignorance. We trust, 
however, that the doom of “The Land Birds of St. 
Andrews” may have no prejudicial effect on his earlies 
volume. 


* The Migration of léritish Birds” is the new work by Mr. 
Charles Dixon, which was heralded a short time ago by an 
article in the fortaighty Revrew from his own pen. ‘This 
authors previous volume on a similar subject was cx- 
haustively discussed in NATURE for December 1892, On 
that occasion the deliberate conclusion was expressed 
“that Mr. Dixon, author of so many works as he may be, 
is no authority on the subject of migration, which he has 
left exactly as he found it.” The same verdict must be 
passed on the present volume, and we might have dis 
nussed it without further discussion but for two reasons. 
Vhe first is the fact that in one or two important daily 
journals, whose scientific reviews in general command 
our entire respect, Mr. Dixon has been rather pre- 
maturely elevated to the rank of a Moses in ornithology, 


! and the other is that he declares that his present views 


are now opposed to those he has capressed in previous 
Whether the abandonment by Mr. Dixen of his 
former views is due to the criticism to which they were 
subjected in Nartket, we have not the satisfaction of 
beiny informed. 

This “new Law” here promulgated to the world 
not yet accepted by it is the “undiscovered principle” 
which is to solve all the difficulties of geographical dis- 
tribution, and the dispersal of Ife, and clear up “the 
greatest mystery which the whole animal kingdom pre 
sents.” to quote the words of one of our foremost ornithe- 


logists 


works. 


“a mystery which attracted the carliest writer-, 


—cuttings from the local newspapers, and quotations from j and can in its chief point be no more caplained by the 
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modern man of science than by the simple-minded 
savage or the poet or prophet of antiquity.” When 
writing these pregnant words it was not given to this 
crudite biologist to foresee the revelation of “this Our 
new law” of dispersal to Charles Dixon, of which the 
solume under notice is the first proclamation. his great 
new “law forbids retreat.” To Mr. Dixon it has been 
revealed that the effect of the oncoming of a 
azlacial epoch in either hemisphere was not te cause 
bird-life to retreat in trent of the increasing cold, but 
really to exterminate all those birds having a range of 
distribution entirely within the refrigerated areas. and 
to contract the range of such as were migratory. ‘Those 
Inrds alone survived, therefore, whose former range ex- 
tended beyond the ylaciated areas the unglaciated per- 
tions of their range the author calls “refuge areas”) ; 
while all these birds which had no refuse area were 
totally caterminated, and have since been lost to science. 
The “law,” moreover, forbids species in the northern 
hemisphere ever to increase their range in a southerly 
direction, and specics in the southern hemisphere ever 
to increase theirs ma nertherly direction ; and only those 
northern birds or those southern birds whose refuge areas 


slow 


extended on both sides of the cquator are permitted 
by the “law? to eatend their breeding range to regions 
towards the opposite pole, which presented the most 
favourable conditions for reproduction, Now ** this Our 
law.” we are told, applies not only to birds, but to all life, 
and is auniversal explanation never thought of by any 


other “biologist of note” of the and 


migration yeo- 
graphical distribution of species, “To show that this is 


-o. Mr. Dixon apples his law to the distribution of 
“arctic” types in the flora of the southern hemisphere. 
sir Joscph Hooker long azo explamed the presence of 
the “ Seandinavian” clement in that flora, by indicating 
ts migration routes along the meridional hiphlands of 
he great continental land misses. ]looker, Huxley and 
Wallace, and doubtless all those other ornithologists and 
scologists| among whom are Sharpe und Geikie who 
have, according to Mr. Dixon, gone “beyond their hast’? 
have been quite misguided by reason of their iymorance 
of this daw. Our latest authority, however, declares with 
the cmphasis of certainty that ‘there can have been 
noemizration of plants fram north to south” ; “it cauld 
never have taken place”: Our “Taw forbids it “The 
‘rue solution of the questien by Mr Dixen is, that 
all the * plaints in the southern as well as in 
the northern hemisphere, spread from an equatorial 
centre, Let us take, for example, an “Saretie? species 
common, say, to hth northern latitudes, and to New 
Zealind, and the Southern .\ndes South J\Vfrica. 
Ths must, the first instance, have arisen 
nooeme partoof the equatonal regions from. tropical 
form, by ascending to the cool arete zones of one of 
rhe in South America. it must 
then have follawed one of two reutes ef dispersal. 
\ter mult plying it must cither have spread rght round 
the the lind notwith- 
incin, Ing vgain and wan the tormd interspaces 
Cparat ng it trom: other equatoriabalutudes, which sersed 
atl 1 pps: 
Wenee 
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route too remarkable to be easily credited. The alter- 
native route, so faras regards the southern hemisphere, at 
all events, would he for the species to spread southwards 
on one of the continents say South .\Vmerica , nll reach- 
ing a then-existing .\ntaretic land, over which it must 
have gradually dispersed, and in order to reach Seuth 
Africa or New Zealand, it would have to travel north- 
wards in the very face of My. Dixon's inexorable law, 
which it would thus entirely upset. and with it all the 
conclusions im the present treatise. How would Vir 
Dixon cxplam, for instance, the distnbution of Petree 
arborea iv South America, in West Java, and 
Timor? Another method of dispersal may perhaps be 
predicated as possible by some, namely, the sandepender? 
origin from equatorial ancestors of identical aretic species 
in high northern and southern latitudes: but any such 
occurrence is too improbable to be seriously entertained. 
This law. which scems to us to fail mest lamentably to 
explain the dispersal of plants, fails not less in regard to 
the migration of birds. It surely requires no pointing 
out that during every winter we have numberless boreal 
species birds, whales, seals—visiting our shores in 
retreat south into more zenial climes ; the sheep feeding 
on any high hill, and overtaken at the beginning of winter 
by storms, hasten for food and shelter to lower levels, 
where they would continue to remain if there came no 
moderation in the weather of the uplands: and our 
resident redbreasts for the same reasen retreat from the 
woods before the tirst snows to the neighbourhood of aur 
homes, and if the winter be specially severe they retreat 
still further m search of more genial conditions they do 
not dare the storm and die en the snew. What takes 
place in mimiature during the winter would simply be 
enacted, there is litde doubt, on an extensive scale during 
a glacial epoch. The migration, ta be scen to-day im 
Western Europe, we are told by Mr. Dixon. was un- 
doubtedly initiated with the passing away of the third 
glacial period, is undertaken expressly for purposes of 
reproduction, and ts “the constant endeavour of what we 
must new regard as but the relics of such cxiled life to 
regain and repeeple the area thatit once occupied during 
pre-placial time.’ Had the migration of pre-glactal 
times a different cause or motive than that of to-day ? 
Why is migration necessary for the purposes of breeding ? 
Is there not space cnough, food cnough, and a better 
climate in the reyiens where the migrants winter, and to 
which the parents. indeed, return remforeed hy their young, 


llow, we 
may alse ask, can the birds which occupied the southern 


to be dependent on the supplies of that area? 


and non-glaciated: portion of ther range he insprred by 
“a constant endeavour to regain? an area their parents 
had never occupied, and had never even known ¢ for those 
of their species which had occupied and known the 
northern part of the range, we are assured rather tha 


retreat a step, chose to die under Dixon's “law.” The 
new Commandinent which forbids a southern exten= 
sion of breeding arca, “renders,> according to Mr, 


Dison, Sa tight south in spring impossible”: and “all 
species do not breed [more yrammatically, ne species 
breeds] anywhere south of their [its] point of entrance.” 
Yet the penguins defy this law, and though southern 
hemisphere birds, they migrate cquator-wards to breed. 
In the spring of this year the present writer witnessed, | 
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the middle of the Trish Sea, a flock of migratory birds 
crossing ‘the weather having been specially fine for some 
time to England, from Ireland apparently, on a south- 
cast course. Before crediting this lob-sided  partially- 
radiating dispersal, we must have more convincing proofs 
that birds and plants are so peculiarly constituted that 
an invisible parallel of latitude athwart a congenial 
region, Is, In @ particular compass bearing. as impass- 
able to them as an ocean or a We cannot 
affect to believe that Mr. more 


saharn. 


Dixon's is a satis- 


factory explanation of the mysterious season-tlight of 


birds, than the cause -among others—long ago as- 
signed, that the migrant specics come north in spring to 
breed, impelled by a hereditary impulse at that season 
(and probably guided by a direction-sense with which they 
are specially endowed, to return to their old nurseries from 
the regions whence their ancestors were compelled by 
yeoloyic and climatic causes to retreat, and in which they 
were so long acclimatised as to be now unable to with- 
stand the cold winter, with its meagre fare. of their 
ancestral Jutyre, which conrequently they forsake again 
in the autumn. 

We cannot afford space to touch on many other points 
in Mr, Dixon's book in which we believe he has gone 
astray. We feel no nearcr a solution of the mystery of 
migration than before its publication. Writers on this 
subject “should thoroughly understand not only the 
rudiments of the higher philosophy [whatever that may 
mean} of the yeographical distribution of life before 
they attempt to theorise upon it, or endeavour to demon- 
strate it.” We offer Mr. Dixon his own advice, which we 
have copied from a paragraph in which a charge of u/fre 
crepidan is il-naturedly levelled at some of the foremost 
workers in the science with which he is dealing, and to 
which their lifetime has been unremittingly devoted--a 
charge which surely comes ill from one who is purely an 
amateur, and a young man compared with the veterans 
at whom he sneers. 

Mr. Dixon’s style is cumbrous and not always easy to 
comprehend, white his English is often very ungram- 
matical. It is only justice to admit that the book, with 
the ¢heortes of which we so entirely disagree, contains 
much interesting information collated and condensed from 
many sources. 


It is refreshing to turn from these airy speculations to 
the stable ground of pure and unadulterated fact with 
which the pages of © Heligoland as an Ornithological 
Observatory” are so lavishly filled. This is the English 
translation by Mr. Rosenstock of Hlerr Gatke’s celebrated 
yolume published in German in 1S90. Ornithological 
students in England owe their heartiest thanks to the 
translator, as well as to Mr. llarvie Brown, to the pub- 
lishers, and to allwho have given a forwarding hand to the 
task of presenting them with this great and important work 
in their own language. The labours of its venerable and 
distinguished author are too well known in this country 
to require us to do more than recommend his book ~ 
corrected by the author down to May last in its new 
garb, Binding, printing, paper, and illustrations are all 
that can be desired. In turning over its pages we recognise 
anew the trustworthy observer, and are reminded of the 
story told of old woman in a northern county 
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| depths of this wondrous mystery.” 
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of Scotland, who, on being taken to task by her minister 
for invariably paying the closest attention to any stranger 
who occupied the pulpit, and of as persistently sleepin 
in unbroken repose throughout his own sermons, replied, 
“Tloot minister! wha’s to ken fat kin’ 0’ doctrine they 
youngsters may be giin’; we a ken fine that we can 
lippen to yoursel.” Herr Gatke’s book can be perfectly 
“lippen “-ed to. [t is divided into three parts, the first of 
which—on the migration of birds—is perhaps the most 
important and interesting. This subject is discussed in 
nine chapters, dealing with the course of migration in 
Heligoland ; the direction, altitude and velocity of the 
migration flight; the meteorological conditions influ- 
encing it: the order of migration ; exceptional pheno- 
mena: what guides the birds, and the cause of the 
movement. In regard to the last, we quote the convic- 
tion of this patient observer and recorder after fifty years’ 
experience, “that what at present has been ascertained in 
teference to the migration of birds furnishes us with no 
clue, by the aid of which we are enabled to penetrate the 
The second part deals 
with changes which he has observed to occur in the colour 
of the plumage of birds without moulting. This subject 
has also been studied by Mr. Ogilvie-Grant, of the 
British Museum, who has not only corroborated the 
truth of Ilerr Gatke’s observations, but thrown much 
new light on the subject. The final section of the book 
gives an account of the birds observed in Heligoland. 
which number 398. The volume is illustrated by a 
number of charming vignettes, and by two eacellent 
portraits of Herr Giitke. 


The latest addition to the naturalists brary, edited by 
Dr. R. B. Sharpe, and published by Messrs. Allen and 
Co., of Waterloo Place, is a * Hand-book to the Game- 
birds.” by Mr, W. R. Ogilvie-Grant, who ts well known to 
be an authority on this group. This is the first of 
sand- 


two volumes, and contains an account of the 

grouse, partridges and pheasants. Vhe second volume 
(which will be issued shortly will deal with the 
Minerican partridges, the megapodes, curassows and 
hemipedes. The hand-book is founded on the 
author's British Museum catalogue of the group ‘vol. 


xxii. and is one of the best vet issued of the valuable 
series to which it belongs. So far as published, the 
volumes of Allen’s Naturalists Library are each of 
them concise monographs of the groups they relate 
to, well illustrated and published at a very low price. 
Vhe aim of the author has been to treat the sub- 
ject in such a way that it may not only be useful asa 
scientific work of reference, but also as a handy book for 
sportsmen and field naturalists. With its aid they should 
be able not only to identify the birds they shoot with as 
little trouble as possible, but also to find out what is 
known concerning the life-history of each species The 
work will be specially valuable to the museum curator ; 
indeed, it is the only handy and up-to-date monograph of 
the families it describes. This volume contains twenty- 
one full-page coloured illustrations, some of which are 
republished from Jardine’s Naturalists Library: the 
majority, however, have been specially drawn for it by 
Mr. Keulemans. It is to be regretted that Messrs. Allen 
do not see it to their advantage to dispense with the 


Sc 


rycated figures of the former edition, for when they 
re placed beside Mr. Keulemans’ beautiful plates, the 
onirast is too striking not to call forth unfavourable 
mark. The birds from the hand of that artist scem 
transported fresh from the heaths and the hills : the others 
look like worn museum specimens, .\ spectal feature in Vir. 
Owalvic-Grant’s hand-book. is the fullaccount given of the 
varous phases of the moult m the grouse, partridge and 
blarkeock, and of the curious change of plumaye that takes 
place in these birds without moulting. We are indeed in- 
debted, as observed above. to him more, we believe. than 
to any other, for the elucidation of these interesting, and to 
a wzreat extent inexplicable, vanations. “The account he 
ves of the plumage-changes in the blackcock Lyvurus 
tefrix Wave never ull now been so fully described. We 
understand that the description of both male and temale 
of every species has been carefully made from the actual 
skins, and checked with the specimens. in proof. “This 1s 
sufficient to establish the accuracy and value of Mr. 
Qoalyie-Grant’s work. The only doubtful statement we 
have detected 1s on p. 189, where the author has stated, 
following the authority of Sir Walter Buller, that the New 
Zealand quail, now extinet in that colony, still exists on 
the Kenmadec Islands We are inclined to believe that 
ts discovery on the Jatter island was a mistake. and that 
unis interesting bird is now absolutely exterminated. 


“The Land-birds and Game-birds of New England * 
fsanew edition of this local fauna published some nine- 
teen years azo. Its author is the late Mr Venry D, 
Minot. who. as we learn from a biographical notice which 
prefaces the book, had from carly childhood showed a 
arcat fondness for nature, and who, devoting himself to 
the study of birds, had completed the manuscript of thts 

olume of ever joo clesely-printed pages in his seven- 
reenth year. This new cdition issues from the press 
inder the care of the disdnguished ornithologist, Ma. W. 
Lrewster, who says that the book was well reccived on 
ty appearance, sold rapidly, and soon became out of 
print. Mr. Minot adopted the profession of a rulread 
en,ineer, and for fifteen years lived in the hope of add- 
ye to. and Correcting his published observations, His 
tues, however, prevented him from accomplishing this 
fask. and his career terminated in 1890 by his being 
Kiled an i radway collision. Written by a youth of 
roentecn, as the editor observes, “ with.as | am assured, 
ost ne outside help of cither a terary or scientine 
d,etts a remarkable and interesting book, for most of 

¢ ford) Inographics relate to his own experiences or 
eye om tons, The book is certamly worth republishing. 
Peer pinel test has been deft almost untou hed, and a 
th oonete) found on Vr VMinots annotated copy are in- 
ete atthe foot of the pages. Vs could not but happen 
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style. In speaking of the quail | Colfaus virgins . 
he racily describes the unsuccessful pursuit of a covey by 
a young “sunner. and concludes: ‘* Now the lad returns 
home, and explains his i)-luck by an extraordmary theory, 
read of in books, and verified by his own experience, 
that our Ouail have a wonderful power of retaining their 
scent. The only sound argument to prove tis statement 
is that our game-birds, when very young, by a thoughtful 
provision of nature, emit little or no scent.” In later 
years the author added this note. ‘.. . When game- 
birds drop suddenly to the ground and remain motionless, 
the dog does not perceive them. Quail most frequently 
alight in this way, but as soon as they begin to move, the 
efflusium cscapes and is disseminated.” Mr. Brewster 
adds his * ccitorial touch “ to the following effect : “The 
question cannot be settled in this summary manney, for 
the writer overlooks the important fact that the habit of 
retaining scent is not common to all the quail ef any one 
locahty or region. On the contrary, it is peculiar to 
certain individual er bevies who invartably practise it 
when pursued by sportsmen. Yet these individuals do 
not drop more suddenly, nor remam more motionless, 
than the less fortunate birds which the dogs easily find 
and point.” Thus author and editor. 

The illustrations consist of woodeuts in outline, but 
though “drawn from nature” are of no practical usc. 
and might have been omitted with advantage, “The beok 
is well printed. and has, as frontispicee, a portrait “ pre- 
pared and engraved by Mr. A. F. Jaceaci as a personal 
tribute” to the talented but unfortunate author, 


In “ Wild England of To-Day, by Mr Cornish, we 
have a collection of essays republished from different 
journals, but chiefly from the Sfecte/or, describing the life 
in various “wild,” secluded or thinly populated districts 
of the country “ranging from the southern clits to the 
Yorkshire fen.” AMIthough we tind such subjects dis- 
“salmon-netting at Christchurch,” “ trout- 
breeding.” and “the deer in’ Richmond Park? the 
Inajority of the papers are devoted to bird-subjects, and 
thus come lawfully within the scope of this ardele, The 
whole of the sketches, while quite popularly written, are 
scientifically accurate, without being or pretending to be 
permanent Contributions to science. Charmingty indited, 
they remind one of the style and dqayeur of the late 
Richard Jefferies’ psalms in praise of nature, “The bool 
is adorned by a number of full-page illustrations of ex- 
ceptional excellence, from photographs and from draw ings 
Peewits Nest,” Dy 


cussed ats 


spectrally made for it, of which the 
JW. Oakes, AVRO. deserves special mention as an 
exquisite hee precure, 


The Jatest addition to the attracuyvely bound * Fur 
and Feather” series, whose volumes form such pleasant 
journeying companions, is The Pheasant.” The Rev, 
I. A. Macpherson treats. as he does in several of its prede= 
cessors. of the natural bistory of the bird. Tle discusses 
concisely its aeclimatisation from the carhest times, its 
veograpbical distribution and its nestug habits, while 
he describes 
This section 


under the heading af Freaks and Oddities 
Ws plumage changes and its cross breeding. 
concludes with two chatty chapters on “Old World 


Fowong and Poaching in the Nimeteenth Cenary.” 
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Mr. Stuart-Wortley discourses with authority on how to ! of opinion ; there will be none at all on the question ay 


shoot  slauyhter? -this tame * Byrd of singular beauty,” 
when driven in bevies slowly and with not a litde per- 
suasion just sufficiently far away to “home.” on being 
flashed, at a proper altitude over the puns, which are 
thickly stationed in hiding to rain a murderous hail on 
them. The shooting of the wild-bred bird is, however, 
nobler sport. “ Nothing strikes one more in Norfolk,” says 
Mr. Stuart- Wortley, " especially in the heath district, than 
the prevalence of pheasants everywhere . . . and it adds 
wreatly to the charm of a partridge drive when it is varied 
by a few rocketing pheasants ont of the belt you are 
standing by, or when they rise high off the heath and 
come over with the partridges, and quite as fast... . The 
late ctober days in Norfolk and Suffolk. especially 
where there 1+ heath, are among the most fascinating to 
be got in England.” 

Mr. Innes-Shand plays on our salivary glands by ex 
tolling the excellence of the bird “when she is in the 
dish.” roast and with bread-sauce, and in many a fas- 
cinating style besides that “sublimest form of art... the 
fatsan alo Sointe-Alliance.”” S\together * The Pheasant ~ 
is, as remarked above. a delightful compagnon de vorage, 
and will be found in many a portmanteau in the late 
October day-. The ten well-produced full-paye plates 
add much to the attractiveness of the volume. 
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The Element, of Botany, 
M.B., FLR.S., Fellow of Christ's College. Cambridge, 
and Keader of Botany in the University, Cambridge : 
University Press, 1895. 

EN this ttle book the clements of botany are presented 

ina more refreshing form than is too often the case. 

The author has chosen to emphasise certain principles 

and phenomena of morphological or of physiological 

importance, rather than to crowd his pages with vast 
numbers of facts. Various plants are requisitioned to 
serve as illustrations of the different. subjects under 
treatment ; and thus the student will certainly acquire 

a clearer and more general conception of what, for in- 

stance, a towering plant is, and how it hives, than would 

hase been possible had only one example been selected 
as a type, even though this had been far more exhaustively 
dealt with. 

There are some matters, however, in which it miy be 
doubted whether the method of treatment adopted will 
commend itself equally to most botanists. “Vhus. although 
Mr. Darwin says that he advisedly puts the doctrine of 
alternation of ygencrations into the background, many 
will doubtless regret his decision. It is true that with- 
out the introduction of a few more intermediate types, 
the question would possess, as the author says. but htuc 
interest for the elementary student. But in view of the 
great importance, both of the facts and of the compari- 
sons based upon them, one cannot help wishing that the 
venceral bearings of the question could have been indicated 
somewhat more fully. 

_ Asecond matter is the employment of the term dart 

in the popular, as opposed to its more technical, sense. 

Botanists have come to attach a special and restricted 

meaning to the term; and though it ts no doubt highly 

Improper to pirate English words, still this is done in 

cvery technical department, and thus, in spite of its 

udimitted inconvenience to the beginner, we think the 
balance of advantage is in favour of the retention of the 
appropriated word in its restricted significance. 

But these are cases in which there is room for difference 
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to the merits of Mr. Darwin's book considered as a 
whole. It is an admirable work which both tcacher and 
student will cordially and deservedly welcome. 


The Book of British Muwh-Moths, «a Popular and 
Practical Handbook for Lepidopterists, Vy W. J. 
Lucas, With illustrations from Nature by the Author, 
London: L. Upcott Gill, 1895. 

THERE is a great flood of books on the larger and more 
showy British Lepfdoptere issuiny from the press at the 
present time ; but so long as the information which they 
contain is fairly accurate, and they place on record a 
portion of the floating information derived from periodical 
or personal observation, we do not see that the fact is to 
be regretted. At least it is a sign that an intelligent 
interest in entomology is now taken bya large number of 
persons who are not entomologists or collectors them- 
selves; for we do not believe that there is a sufticienth 
large number of entomologists to buy up the large 
editions of popular books which are now offered to them : 
they must appeal to a considerable number of outsiders 
as well. 

The book before us is restricted to a very small 
group of British moths, the Sfhingihe proper. 
numbering only seventeen species. several of which 
are possibly only capual visitors rather than permanent 
residents. Consequently, the author has been able to 
treat of the subject in considerable detail, though a good 
deal of the introductory part of the book deals with 
the collecting and preserving of Leprdleptera. rather 
from a general point of view, than as specially ap 
phcable to Sphzngide. The iWustrations consist of 
folding plain plates, representing the larva, pupa. 
and imago of each species, the carlicr stages, when 
not observed by the author himself. being usually 
copied from Bucklers work on farvie. There are 
also occasional woodcuts in the text. The letterpress i= 
pleasantly, though sometimes hastily, written, and is 
fairly complete and up to date ; and most of the illustra- 
tions are good. On the last plate, the names of the two 
bee hawk-inoths appear to have been reversed. probably 
by a printer's error. The information given is, we beheve. 
accurate ; but every entomologist will be able to supple- 
ment it according to his own experien¢e. Vhus, it myht 
have been stated that Sweriathus tte the lime hawk- 
moth is one of the commonest of the Sphrngrede in the 
suburbs of London. Sphinx pinaste? the pine hawk- 
‘noth 1s mentioned as sometimes found at rest on the 
trunks of pine trees. So it is: but it will also rest on 
ether trees. and on the continent it is often found 
resting on the trunks of the poplars which often fringe 
the reads in the neighbourhood of pine forests. 

Mave IP [Rs 

Biology Notes, Volut.  Vedied by David Houston, F.L.5. 
Pp. 290, Chelmsford : Technical Laboratorics, 1895. 

THis volume is a collection of bulletins pubhshed 

monthly by the Technical Instruction Cominittee of 

the Essex County Council, as an aid to the teachin. 
of biology. Jt contains information bearing upen the 
applications of biology to the industrial pursuits of the 
county, and notes of interest to biological student- 
Among the subjects of short articles are ergot and its 
physiological effects, bracken poisoning of cattle. 
biological aspects of dairving. injurious msects, disestse= 
of culuvated plants, zoology on the Essex coast, and 
spraying experments ; and there are also included in the 
volume several detailed sylkibuses of courses of 
practical instruction in vegetable and animal biology. 

The * Notes “are well illustrated, and must be of great 

assistance to the students in the classes Controlled by the 

Essex County Council. Other County Councils would do 

well to issue monthly bulletins of the kind collegted in 

this volume. 
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The Etitor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Netther can he undertake 
oD return, or to correspond with the writers a, rejected | 
manuscripts tntended for this or any other part of NATURE, 
No notice is taken of anonymous communications. | 


The University of London. 


1 Havve been away from home. and have only now seen Mr. 
Twselton-Dyer's letter of August 23. 

My previous letters were, 1 thought, quite clear: but as he 
ashs me to do so, | write 5 explain that my two statements 
which he quotes, viz, > (1) ** Lam not asking that any privilege 
which they do net at present possess should be conferred upon | 
ny constituents. but only supporting what is now their legal 
right. . . . This right FT know they highly value”; and (2 ‘* It 
.s the Jaw at present,” had reference to the present right of veto 
pwessessed by Convocation. 

As regards the vote being taken as ata senatorial election, =o 
far from stating that this was at present the law, the very tens 
f my letter implied that it was a change. 

Whether it would be ‘radical or ‘ revolutionary” is. of 
murse, a matter of opinion, but I certainly did not make the 
suggestion with the object attributed to me; nor do | share my 
fnend’s opinion that the graduates would take a course which, 
ro quote his words, © would destroy the prospects of .Ncademie 
stucy in London.” Joun 11 Brock 

Vhigh Elms, Qetober 8. 


oe 


Sir Robert Ball, and “The Cause of an Ice Age.” 


Mk. JAMES Giikib has recently brought out another edition 
of his © Ire Age,” a well-known and influential work. In this 
Look he quotes freely from Sir Robert Ball's ** The Canse of an 
Ice Ages which appeared in 1891, and which was remarkable 
ws the first work written by a professed astronomer in which an 
astronomical explanation of an Ice age was put forward and 
defended. .\s the influence of these books upon popular 

pinion, and even perhaps upon seme scientine men, may prove 
sery misleading and mischievous, perhaps you will allow me a 
ttle space in which to discuss Sir Kobert Ball's work. 

The booh was preceded by much advertisement, in which we 
Wore told net only that it contained an entirely new view of the 

bieet, but that an astronomical basis of the Ice theory was at 
ist securely established. 

When the book itself was published, it appeared also that the new 
matter in it consisted of ‘fa law, hithertounsuspected, regulating 
the distribution of heat between summer and winter in cither hemi- 
sphere.’ Thus on page tt3 the anthor says: ‘* / discovered the 
Jaw of distribution af sun heat ona hemisphere between the two 
easons into which the year is divided hy the eqninoxes.” .\gain 
he Says: “SS cnumerated and proved that law of the distribution 
f sen heat between the twoseasons, which I have already referred 
to as the cardinal features of this little book 7” (of. of. 103.) 
\gain, in the appendix he says : ¢* The following is the calculation 

fien referred te in this book, and in which for the fire timc, 
> far as T know, the astronomical facts relating to Ice ages have 
bean correctly given.” Lastly. he says: Sf it should) prove 

a the fats which these ntimbers amply have not been given by 

y Joa writer, thet their anncunement ty the novelty i 
“a othe om entral feature by wht h tt ts ta be pudse d.? Sir 
I ex Ball afterwards speaks slightingly of Verschel and Croll 

oo heving ignored this law. 

It was very soon pointed out ina review of his book that this 
int cuar Lew which Sar K. Ball claimed ty have discovered had 
on already enanciated and published by Wicner. 

Thr fact mayht castly have escaped any one else batt a writer 

we hiwisclf a mathematician writing expressly on this very 
Ww, whe lp was the justification of his book, Let that pass, 


every, 

I) sone one of us that when the Astronomer Keyal for 

eater 1 Pod this pointed out to him, he ought at once 

nites © the Sientihe papers «orrecting, his mistake, 

4 ‘ the real distoverer of the law. and that the 

Poelt ofomele oa have been tssucd again without this 

remy ype it. fr the pubhcation ot the stpposed 

ery wwe Ube yee 100 of the lak, 

Nore @f the Med hes happened. however, and the only 

— thee 1 bere ef the mustthe My ats wither as in an 
i i? yooh bed in i893, enoded & The Story of the | 
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Sun,” in which no reference whatever is made to the claims set 
np in 1s91, but the law in question is simply referred to as 
“Wiener law.” as if everybody in the world must know that 
Wiener and not Ball had discovered it. Meanwhile, ‘¢ The 
Cause of an Tee \ge™ ix not cancelled or withdrawn or corrected, 
but is being continually issued with all its exploded claims. 

What | have just written refers merely to a claim to have 
discovered a law which was discovered Ty some one else, 
and to the amenities which venerally regulate our conduct when 
we are shown in such a case to have done another man an in- 
justice. But this is a very small matter. .\) much more im- 
portant matter remains. 

The law which Sir R. Ball claimed tw have discovered is an 
indisputable one. No one doubts it. or could doubt it. What 
most people who have examined the problem say, however, is 
not that the law is not a perfectly good one, but that it has 
nothing whatever to do with the questionof an Tecage. The law 
in question is briefly, that the quantity of heat received by either 
hemisphere of the earth in summer is to that it receives in winter 
in the ratio of 63 to 37. This is an invariable ratio, true at all 
limes, and true under all conditions of eccentricity of the orbit. 
It never varies. Tt was the same millions of years ago, so far as 
we know, as itis now, and so it willremain. It is therefore a 
censtant factor in the problem. and being a evstuut factor it 
cannot be the cause of vartadrdity of climate. If, as we are told 
in the book over and over again, this particular proportion is 
the canse of an Ice aye, we must be living in an Ice age now, and 
we must always have been inn Ice age. Therefore the law in 
question was not only net new, hut it is an absolutely irrelevant 
law so far as the problem at issue is concerned, Whether the par- 
ticular numerical ratio was present to the minds of Herschel and of 
Croll when they wrote on the problem, is quite immaterial > and 
being so. the whole ratsen etre of Sir KR. Valls book is gone, and 
so far as we know there is nota single material factor of the prob- 
lem discussed) by Sir Robert Ball which was not present to Croll 
when he wrote ** Climate and Time “and his other works. 

Lastly, Sir) Kubert Ball, following in the wake of Croll, 
has subjected the various facts and conditions, both astronomical 
and meteorological, which in his view induced an Eee age ta 
analysis. and has reached certain conclusions which he has 
emphasised in his later work, ‘* The Story of the Sun.” This 
analysis has been criticised and examined by more than one 
person, but with especial closeness of reasoning and conclusive- 
ness by one of Sir K. Ball's own pupils, a distinguished Fellow 
of Trinity College, Dublin, Mr. Culverwell. Ws criticisms have 
appeared in NvLURE and in the Geologn al Magazin. 

In the view of these who have read these criticisms, they are 
simply crushing, Neo more complete and acute dissection and 
destruction of scientific argument has appeared for many 
years. 

This criticism was originally read at the Vritish Association, in 
the presence of Sir K. Ball himself, who made no attempt what- 
ever to answer it, but (mistaking his audience) merely gaye vent 
to some jocular remarks, The Lowndean Irofessor at Cambridge 
cannot turn the flank of serious criticism hy il-timed jokes. 
Since then he has not. so far as T know, answered his crities in 
any way, or tried to justify his riddled arguments, and the books 
in which they are contained are being sold. and their conclusions 
are being quoted asif they were sound instead of being absolutely 
untenable, 

Wf Sir BR. Ball were an ordinary person, a tree dance in 
literature and science, he might say anything and pub Mish anything 
with mais | and might refuse to answer criticism from any 
quarter: Dut he sas once WNstronomer Royal for Treland. He 
now fills the chair at Cambridge once occupied by Adams. Ie 

cannot write without in some way committing that chair and 
that University by his opinions: and his principal critae is net an 
obscure serilbler, but a mathematician as accomplished as him- 
sel&. 1s it right or decent that, under these circumstances. he 
should continue to publish, with bis name on the ttle pages, 
works such as thase [have desenbed 2? Ought he not either to 
at once confess his mistakes, to answer his critics; or if he 
cannot do this, to withdraw books which bave done some harm 
to thonghtless people, which have brought ne credit to the chair 
he fills, nor tothe University of whieh he is a) Professor: and 
which have given rise toa pood deal of angry comment among 
those whe de not understand a man of science, of real 
distincuon, remaining, tor a day longer than he can help, the 
loster-father of what has been shown to be wrong either in faet 
ea in argument ¢ 


qi 
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(do not think Sir John Lubbock can know the facts of the 
case, or he would not permit his name to appear as the god- 
parent of a book thus flyblown ; nor should its publishers con- 
tinue to issue it, and this not because the book contains mistakes 
— all books do that—but because its mistakes have been pointed 
out, and because its author is a great deal more than Sir Robert 
Ball, and cannot therefore escape the penalty of such a position. 

The Atheneum Club, Itexey I. Howortri. 

October 4. 


MacCullagh’s Theory of Double Refraction. 


AN attempt has recently been made by Mr. Larmor to re- 
suscitate MacCutlagh’s dynamical theory of double refraction 
(Brit. Assoc. Kep.. 1893: PAZ. Trans.. 1894, A, part ii.), but 
on examination this theory appears to me to infringe one of the 
fundamental principles of dynamics, viz. the principle of angular 
momentum. 

Whatever the constitution of the medium may be, the forces 
which act upon any element consist of two distinct classes : (1) 
forces due to the action of contiguous parts of the medium ; (2) 
forces arising from causes external to the element. The forces 
comprised in the first class are usually termed stresses ; they act 
upon the surface of the element, and are completely specified by 
the nine quantities X,. Nv. &c. The forees comprised in the 
second: class act upon each element of mays, and arise from 
attraction or repulsion due to external causes or to the action of 
the medium upon itself. These forces, from whacever cause 
they may arise, are capable of being compounded into a single 
force aiong a line through the centre of inertia of the element, 
and a couple about some axis through this point. In ordinary 
gravitating matter the couple vanishes. 

The equations of motion of the element in terms of the stresses 
and the force constitient of external action are the analytical 
expressions for the principle of linear momentum; but this 
principle is not sufficient to determine the motion of the medium 

itis further necessary to satisfy the principle of angular 
momentum, and any theory which violates the latter principle 
iy dynamically unsound. Now the principle of angular mo- 
mentum requires that three relations of the form Ny = Y, should 
exist between the six shearing stresses, thereby reducing their 
tumber from six to three, except in the following two special 
cases. The first case occurs when the medium, previously to 
being disturhed by the passage of a wave of light, is nod a/ rest, 
but possesses an independent angular momentum ; that isto say, 
the medium is what has been termed a gyrostatic one. The 
second case occurs when the resultant of the external forces 
which act npon the element consists of a couple as wellas a 
force. In the first case the kinetic energy of the disturbed 
motion of an element will net be proportional tu the souare of 
its velocity of translation, but will contain a term depending on 
the gyrostatic momentum : whilst in the second case the poten- 
tial energy must necessarily contain a term due to external 
action. 

Mr. Larmor assumes that the kinetic energy of an clement is 
proportional to the square of ifs velocity of translation, so that 
the medium he considers is not a gyrostatic one; whilst the 
potential energy is supposed to be a quadratic function of the 
rotations, and he obtains his equations of motion by means of 
the principle of least action, Now, as we have pointed out, the 
potential energy of an element wap consist of two distinct parts, 
siz. one due te deformation, and the other duc to the action of 


external causes ; and it is quite legitimate to assume 43° eay of 


trial that the former part contains rotational terms. But it is 
well known that a quadratic expression which contains rotadonal 
terms will pot satisfy the conjugate relation between the six 
shearing stresses. and consequently the principle of angular 
momentum will be violated, unless every element of the medium 
is under the influence of some system of forees, of the kind 
belonging to the second class, the couple constituent of whose 
resultant woes not vanish. The potential energy ought therefore 
to he ofthe form W + V, where W is the portion due to deforma- 
tion, whilst \ ts the portion due to external causes which 
supplies the couple which is necessary in order to prevent the 
poneiple of angular momentum being violated ; and unless 
Mr. Larmor is able to suimount this difheulty, | aim ata loss to 
understand how his paper is an improvement upon theories 
which are at any rate dyvamtcally sowed, whatever other imper- 
fections they may possess. The question is one which cannot 
be disposed of by pages of vague and obscure generalities, but 
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requires a detailed and careful mathematical investigation fur 1 
elucidation. A. BL Basset. 


Holyport. Berks, October 3. 


The Southern Carboniferous Flora. 


So far a~ 1 am aware, Dr. Kurtz's paper on the newly dis- 
covered Carboniferous Mora in Argentina had not been noticed 
in print in this country until the appearance of the number ot 
Natcre for September 26, which contained a note (p. 523) 
giving a brief abstract from the translation published in ihe 
Kecords of the Geological Survey of India. The circumstance 
that the original paper, which appeared nearly a year ago, was 
in Spanish, may have caused its being overlooked. 

The subject of the ancient Southern floras is naturally un- 
familiar to most European geologists, and | hope I may be 
allowed to point out why the present discovery is important. 
tt completes a mass of evidence gradually aceumulated. — It 
is, of course, well known that several successive Horas of Upper 
Paleozoic and Lower and Middle Mesozoic Age have been found 
associated with beds mainly of freshwater origin, some of which 
combine valuable coal seams. in India, Australia, and South 
Africa. The most ancient of these beds in Australia and South 
Africa contain certain plants, amongst them a Lepédodendroi 
allied to the ordinary Carboniferous fora of Europe and North 
America. From the upper beds in all the three regions named, 
Ferns. Cycads, and a few other plants have been obtained that 
are related to the Khietic and Jurassic types found in European 
rocks. Between the upper and lower plant-bearing strata in 
South Africa and Australia, and beneath the upper series in 
India, are found beds, with coal seams in places, containing by 
far the most remarkable flora of the whole, the Glossopteris- 
flora, as it has been called. The particular interest attaching to 
this flora is mainly due to two circumstances. (1) It is clearly 
Upper Palxozoic, for in Australia the coal measures con- 
taining it are interstratified with marine beds abounding in 
carboniferous fossils, and yet it differs radically from any known 
European or North American flora of that age. (2) The basal 
heds, in India, .\ustralia, and South .\frica, are boulder beds, re- 
sembling the Pleistocene glacial boulder clay more than they co 
any other formation. 

Now in Argentina the occurrence of the Southern Jurassic or 
Rheatic flora has been known for some years, and Vrol. Derhy 
has called attention to the presence in Southern Brazil of a great 
boulder bed, that very probably corresponds in character and 
geological position to the Talchir beds of India and the Dwyka 
beds of South Africa. More recently traces of the ancient 
Lepidodendron flora have been discovered in Argentina, and 
some additions to that flora are described in Dr. Nurtz’s paper. 
But the important announcement in this paper is the discovery 
in Argentina of three Indian lower Gondwana plants, .Verwrop- 
teridium validum, Gangamopterts cyclopterotdes, and Na-ggera- 
thiopsts hislopi, aN three associated in India with the Karharbari 
coal-seams near the base of the Lower Gondwana. ‘lwo of the 
species are also found or represented by closely allied forms in 
Australia and South Africa. In Argentina, as in India, 
Australia, and South Africa, there is a remarkable absence in 
this particular flora of forms characteristic of the Upper Paleozoic 
of Europe, no representative of Lepidodendron or Sigillaria 
occurs, and the Ferns, Cycads, and Equisctace that constitute 
the flora are related to European Mesozoic types. 

Itis difficult to understand how two floras differing from each 
other far more widely than do any two continental floras living 
on the earth's surface at the present day. can have coexisted 
unless there was, fora long period of geological time. a great 
southern continent the Gondwana-land of Suess isolated by a 
wide sea, probably an ocean, from the Ivnd that occupied in 
Carboniferous and Permian days so wide an area in the northern 
hemisphere, The importance of the new discovery is the 
immense eatension that it gives to Gondwana-land, and the 
proof it affords that the region with its flora extended to the 
western hemisphere, and included a part, at all events. of South 
America, This appears to indicate that a considerable area now 
occupied by vcean in the southern hemisphere was land in the 

Carboniferous period. Vurthet research is needed to show 
whether the various tracts of Gondwana-land were connected by 
a South Polar lund area. W. T. Bravsxtorp. 

October 4. ‘ 
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Acout a certain Class of Curved Lines in Space of 
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net sithatery © Vie same plane). or into three straight lines, of 
which one is one point in common with each of the other two, 

Tn each point of the curve there is one straight line, that has 
two coining points in common withthe curve. and one plane, 
that has three pomts of anterscction which all coineide, Ac. 
They may be called tangent lines, planes. Aec.. of the curve, 
Cut the cume byasS, . Ue the a points of intersection are 
distinet. draw the + tangent S,-) threag’y them: and if only 
#— 2 are distinct, and 2 coincide, diaw th os - 2 tangent Sa. 
and the one tangent Sas and wacon. 

The point of intersection of these plane sacs nay he called 
the 4.2 of the original Sj to the curve: amd this one. the 
Safecetthat point The polarot any pau of the polar passes 
the pole. Let the pyramid af icterence bx coesen so that the 
equation of the curve is 
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which is symmetrical, and therefore proves the propusition, 

The polar to a line joining two points is the cut of their 
polars :and so generally. This therefore possilde ts speak of the 
polar. or pole. of any plane space. in regal te the curve. The 
tWwoare united only when the two sets of coordinates are equal, 
thit . when they satisfy a condition of the second degree. 
Vole and polar cuta straight line in invelution, as immediately 
follows from the symmetry of the equatin connecting then, 
The double paints of the involution are the points in whieh the 
straight Hine ents that surface af the sceond order, 

Much more could be said concerning this eliss af curves. 
the properties of which are so much like those of the conics 
but To hope that what has already been mentioned will he found 
swidient te interest mathematicians in their existence. 

London, September 0, Pvant it Lasker, 
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The Freezing Point of Silver. 


Tn subject of high temperature thermemetry has recently 
tracted considerable attestion, and oon account of the ease with 
which silver com he olsnned ma pire state, cot pled: with: its” 
reat thermal eonductyaty, the freezing port ot this metal Int 
heen sugested as a standard tempentture, We theretore wish 
te call attention te can err inte which we leheve My Te 
Chateher dias fallen weth regard the this constant. Tn the 
Zerrohrift tur Phy ihe teh Chemte, Vand vin. yy. 186, he says 
tlt the melting pant of silver can be Jowered by as much as 30 
thioatgh the absorption of hydrogen: again, in the Conte 
rola jor Nagiest 12, 0805, he states that the melling pomt af 
Wns nee lis bowercd by a reducing atmosphere. tle therefore 
rocommmar ds that when the dheltinge point ot silver is used as a 
byct por at ethbrating pyrometers, the experiment should: T 
Perm in an vets ay atmosphere, “This onelusion 
contradietod by Urot Gidlendar’s experiaents aod hy our oa 
teron the 7" Vi. vol xsi p. 220, © llaaki shows tha 
the freee petted silver is lowered and ven ered: inegular b 
en ons) Whee phere: and come cya ae sults contin ot 
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conclusion. But serious doubt having been raised on this point 
by so high an authority as M. Je Chatelier, we have thought it 
right to make further experiments. 

These experiments convince us that the freezing point of 
molten silver is lowered and rendered variable when the surface 
is exposed to the air. We also tind that by blowing oxygen 
through the molten metal, the absorption of this gas is sutficiently 
great to lower the freezing puint 20. Moreover, when the 
oxygen is removed by the action of either carbon, coal gas, or 
hydrogen, a constant maximum freezing point is reached. 
Further, if the atmosphere of hydrogen, or coal gas. be replaced 
ly carbon diuxide, there is no change in the freezing point, 
Wiuilst if nitrogen be used to sweep out the hydrogen, there is a 
sh ht fall. In nether case does the removal of the hydrogen 
bring about a rise. as should be the case on M. le Chatelier’s 
hypothesi : 

Another strong reason for hetieving that the true freezing point 
of silver can only be obtained ina reducing atmosphere, ts to be 
found in the remarkable constancy with which a considerable 
mass of pure silver maintains ils temperature from the moment 
that freezing commences until the whole is solid, provided it has 
net been exposed to the action of free oxygen. It is also note- 
worthy that in a reducing atmosphere the melting and freezing 
points are identical, 

Impure substances do not as a rule behave in this way, 
and hence it is improhable that the silver can contain dissotved 
hydrogen. La an oxidising atmosphere the freezing point is 
less sharply marked, and the silver behaves as if it were Impure. 

These are our ieasons fer venturing to ditter from M. le 
Chatelier. and we hope that he will further examine the question, 

Cambridge, October 12. C. T, Heyeock. 

1b WG STEALER MLE. 
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Plant-Animal Symbiosis. 
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TN your issue of .Vugust 1895, Myr. Schwarz describes his 
finding in South Africa some ants inhabiting the thorns of a 
mimosa tree, by which he evidently means a species of . fcacéa. 
This symbiosis is well known out here, and probably also in 
Europe, as will he seen by a reference to Schimper’s *f Wechsel- 
bezichungen zwischen Pianzen und .\meisen im tropischen 
Amerika,” p. gS. 7 first observed ants inhabiting the thorns of 
aAvarta herréda i the neighbourhood of Grahamstown about six 
years ago. 1 also found them near Port Alfred. 4s far as my 
repeated observations go, the partnership between the ants and 
the trees is a very one-sided one. 

The former receive shelter and food from the trees, whereas | 
have failed to find that the latter derive any advantage from it. 
This last conclusion is not surprising, as, firstly, amongst the 
mimosa” -scrub near Grahamstown, one only finds here and 
there a tree the thorns of which are tnhahited by ants, and as, 
secondly, in some years a// individuals of -feacta horrida are 
completely dennded of their foliage over wide areas by cater- 
pillars. Moreover the ants (of which I found two different 
Kinds) are, as Mr. Schwarz rightly observes. not at allaygressive, 
whereas Belt showed that the litle ants living in the hollow 

thorns of Acacia spherocephada in Central .\merica are very 
pugnacious, and protect the plant against browsing mammalia 
and insect enemies. 

The two cases are, therefore, very ditferent from one another. 

Ree Pal ie LOS PE 

Albany Museum, Grahamstown, Sonth \frica, 

September 16, 


The Recent Dry Weather. 


W.iit reference to the recent remarkable weather, both at the 
commencement of the year and during September, it is warth 
while calling attention to the climatological period of about 
thirty-five years. which Prof. Uruckner, of Berne, pointed out 
as existing relatively to the years or groups of years charicterised 
by marked cold or heat, as mentioned in vol. sli. p. 163 of 
Naiure. Ile therein indicated the years 1700, 1740. 1750. 
1815, 1850, and 18S8e as centres of cold periods, while the years 
1720, 1760, 1795, 1530, 1800 (and now Sys) appear as centres 
of warm, dry periods, The cuincidenee for the presen! year is 
certainly remarkable, and merits attention as to the causts which 
underlie these periodic Auctuations of weather. 

Dublin, Qetuber 1. lis 1B 
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The Genus *‘ Testacella.” 
IN Nvrt xe for last year the writer wave a Watct th loalitics 
for Teitacesla o utuluri which had come under his notice. Wath 


a view to making this hat more coinplee. and te sbtaiming it 
more definite idea of the distribution of the various ap eeles of 
the genus in the British ae he writer wookd bye greatly in- 
debted to any reader of N kL who cotld forwerd t» him, 
localised specimens of Tear ul walsve, or preserved in ale hol, 
the present month being a likely ome for the eommng above 
ground of these slugs, which shoul] now be found wader logs 
and stones in the neighbourhood of rich cardenss dil. 
Wittkeiy Maka Wren, 

lee Sex;. 


“*Tlglmesdale,” Brentwood, 


The B.A. Committee on Coast Erosion. 

V\ the referenee. in your mimber ) f Oet. 3, 00 7 Geely atthe 
British Association,” the statement as ty the Coast Rrosior 
Committee, in their final report, recommen hing a“ Depart- 
mental Committee of the T)ouse of Comments.” wo inguire inte 
the subject. is taken from the ‘first proof? of the report, which 
was drafled by myselfas surviving Secretary. The suggestion has 
not been adupted by the majority of the Cetaniittee, who con- 
sidered their duty did not extend to drawing np and formulating 
recommendations, = This termination T regret. as when the 
Association adopted any suggestion in mS$r. vu eppoint this 
Committee. | hoped it would have had a practical Gutcome, 
leading to the conservation of our coasts. 

CHARIES Eb. Pr Rvwck. 
A Substitute for Sulphuretted Hydrogen. 

IN your Notes of February ry last, you state that ammonium 
thio-acetate has been found to be a satisfactory sibstitute fer 
sulphuretted hydrogen in chemical analysis. Can any of your 
readers tell me where IT can obtain it? 1 cannot tind it in 
catalogues of chemica] manufacturers. KUsTIcUs, 


SIGUE MACAU EVI EMC y (DVE FEVCSI NE) TRUNC TONES 
\ UCH trouble has been taken in order to construct 
+ an apparatus that will reproduce graphically the 
effects of touch in keyed musical imstruments. ‘Vhe 
experiments are most easily made with the piano, and 
have therefore been tried on that instrument. 

Recently a most interesting article appeared in 
the Aerwe Scientifique, written by M.M. Binet and 
Courtier, who have studied this subyer t closcly, and have 
made many experiments with their apparatus. hey have 
treated the matter very fully in their article, of which the 
following is a reseed 

When a certain pot of perfection has heen attained 
in piano playing. it becomes very hard to distinguish 
inequality of touch ; yet, oning to the varying strength 
of the fingers, itis only with much practice that perfect 
equality ts possible. As will be scen further on, involun- 
tary movements and irregularivies, scarcely pereeptible to 
the ear, are shown by the graphical method. 

Vhe apparatus) Pig. 1 ts quite stmple in construction, 
and consists chiefly of an india-rubber tube, placed under 
the key-board, united at its two extrennues by a register- 
ing drum, also of indiaerubher, When the notes of the 
piano are played. the pressure on the tube causes a wave 
of air to be sent through it into the drum, upon which is 
attached a pen that in the ordinary way is made to 
record its mavement en a moving roll of paper. The 
wave makes the drum vibrate, which m oats turn jerks 
the pen, thus causing wregular marks to be left on the 
paper. Vhe board on which the tube rests ir regulated 
by means of wedges adjusted by a screw, the board bemg 
either lowered or raised. When ratsed it ahnest reathes 
the notes of the piano, and im this case the registering 
action takes place: bat af ats lowered. the whole appar 
atus 1s disconnected fram the key board. 

When no notes are boing played. and the registering 
drum is connected, Ze. the board is raised, merely a 
straiht dine is drawn. In Fo. 2, nrstye + struck, then 
two notes with 4, then three notes with)». and soon. It 


‘ 
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t 1 hie When very quick pass are being played, 
eth. for whe the strong wave of air shakes the drum so forcibly, that 
f 
(Sasa SS=3 
— — - ~- 
‘4 cee CNAs ie. 
t I r a 1 
. ae Tek cP wt ut the h i ai? ead 
bsol ey! This pre hat the 
t how he h t of I 
duced with the utmost the pen ceases to act properly. Much trouble has beet 
( h taken to devise a way of lessening the force of the wit 
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‘ r ob 
rthe druin at both ends, other mon atl materials, cotton has been inserted into 
h he tube, experiments were not entirely sue- 
f I f thaatepaler Cdiaphragin with 
Ih Ive al wthe force of the wave af 


certain extent prevents 
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The effect produced without and with the diaphragm 
will be seen in Fig. 3. 

Figs. 4 and 5 illustrate shakes, and show clearly the 
importance of equality of touch: they show, too, how 
precisely the apparatus reproduces any irregularity. 

Many questions have to be considered with regard to 
quick playing, but one of the most striking features is 
that the more quickly the notes are played, the more the 
force of the movement diminishes, unul finally a certain 
stage is reached, when the amplitude ceases to vary. 

let us now consider the advantages of the instrument ; 
they are threefold. 

it) Dealing with its advantage from the psychological 
point of view, it is found that the voluntary movements of | 
the pianist can be observed without putting him to any 
restraint or embarrassment, for the small tube does not 
affect the resistance of the notes, nar is the exterior of 
the piano altered. 

2) For teaching purposes the device has been of great 
use. The record on the roll of paper shows the faults so 
precisely, that although they are scarcely perceptible to 
the car, there is no denying their existence. 

13) We are well aware that written music cannot 
show every slight change in the time the composer 
might desire. By applying the graphical method, this 
difficulty is eliminated, and the time will be reproduced | 
with the smallest details. 


Lei MNT EOROLOGICNL STATION ON | 
AVILA 1] TETLIETEMEIMOV NS 


VIEW of the new meteorological observatory on 


Mount Wellington, Tasmania, is shown in the 
accompanying Ulustration, As we announced in a | 


previous issue ‘July 25), the observatory was begun in 


The harometer cairn, now 


Weld OLE 


Soy, 


Weather Bureau, Brisbane, has organised the stations. 
Very valuable results, bearing upon the distribution of pres- 
sure, temperature and humidity attaching to anticyclonic 
and cyclonic systems through vertical sections of the 
atmosphere im the northern and southern hemispheres 
respectively, will probably be forthcoming when the 
Mount Wellington and Hobart results appear and are 
discussed side by side with those obtained at Ben Nevis 
and Fort Wilham, Except for a few degrees of latitude, 
Mount Wellington and Hobart are geographically and 
physiographically almost the very counterparts in the 
southern hemisphere of Ben Nevis and Fort William in 
the northern. Mr. Wragge has entirely reorganised the 
Tasmanian Government Meteorological Service on federal 
principles in direct connection with the Queensland 
Weather Service, and he was enabled to perform this 
work through the courtesy of the Queensland Goxern- 
ment, who allowed him as their officer to render federal 
aid in the cause of science to the sister colony. Ir. H. 
C. Kingsmill has charge of the ‘Tasmanian section. 


DUR HR NON KU EE IRIE AOA HIB. 

q VON REDEUR-PASCHWITZ was born in 1861, 

~+ and died, after an illness of ten years. on the nrst 
of the present month. In many ways he always seemed 
to me to resemble our incarnation of the ideal man of 
science. Tle had Darwin’s lovable nature, as well as his 
modesty and utter carelessness of his own fame. But the 
likeness was closest in the unceasing energy with which 
he laboured, in spite of the constant suffering that would 
have made many stronger men feel their life’s work 
was done. 

Forsometime von Rebeur- Paschwitz was a Privat-docent 
in Astronomy at the University of Halle. His first notable 


a larder, and barometer 


tran-ferred to house (4166 feet). 
t 


The Observatory, Mount Wellington (4196 feet above sea-level), 


May last, and it will be to the southern hemisphere what 
the Ben Nevis and other high-level observatories are to 
the northern. 
distant from Ilobart, and rises almost directly from the 
level of the sea. 
mountain barometer, 
graph, 
Meters, as well asa “5-inch” 
for retaining snow. 
Springs (2495 ft.) and at Hobart, 160 feet above sea-level. 
Mr. Clement L, Wragge., Superintendent of the Chicf 


Mount W cllington is about four miles 
‘The Station is supplied with a “Foran” 

“Richard”? barograph and thermo- 
dry-wet, and maximum and mininnan, thermo- 
gauge with extra deep rim 
Similar mstruments are in use at the 
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achievement was, ] believe, the moeditcation of Zéllner’s 
horizontal pendulum, the two springs by which it was 
supported being replaced by agate cups resting on 
fine steel points. ‘Vhe earlier investigations with this in- 
strument were intended to be of an astronomical 
character, but its wonderful sensitiveness to the pulsations 
of distant e: arthquakes soon became apparent, and he was 
gradually led to give more time to their study, until he 
hee ame the chief authority on this fascinating branch of 
seismology. On two occasions he contributed. articles to 
Nate re on this subject: vol. xl pp. 294 2935 vol. li. pp 
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2S 211. and. atthe request of the Earth Tremors Com- and cancer antitoxins, The situation is healthy, and in the 


muttee of the British Association, he wrote an admirable 
simmary of his results up to the middle of 1893. As 
this readily accessible, it is unnecessary to enlarge 
upon his achievements here. 1 will merely add that 
since that) date he has written several papers on 
eirthquake-pulsations in Petermann’s Miltherlungen and 
the .lvtrommis he Nachrichten. Wis last memoir, and 
once of the most valuable. has just been published in 
Gaerland’s Beitrace cur Geophisth, 

For several months before his death, von Rebeur- 
Vaschwity was occupied with a scheme for the organ- 
sed) study of carthquake-pulsations all over the 
slube. The suitability of Ins horizontal pendulum for 
this purpose had re-eivedt ample proof, and nothing but 
the want of health seemed likely to prevent the fulfil 
ment ot his plans. These, no doubt, will be carried out 
by other, if tess skilful, hands : but to him will belong a 
ateat part of the credit for any results that may be 
atnaned. Dy ng at thirty four, he had done work which 
most men ef wice the age might regard with satisfaction 
as the fruits of a well-spent life. | Clvktis DAvvison, 
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RILEY, M.A. Ph.D. whose death on 
the 14th ult. in consequence of injuries received 
na fall from a bevele in the streets of Washington, 
wats announced im these columns on October 3, was an 
ho clishman. born at Walton-on-Thames in t843. Ibe 
emi.rated to the United States at the ive of seventeen, and 
settled, as we learn from the Garden anid Forest, on a farm 
in illness, Like so many other Americans, whe have 
since made a reputation in science, he served asa soldier 
in the civ war, Subscquenth, after some experience as 
ao journalist, be was appointed State Entomolagist of 
Vasseur, a) positian he occupied nearly ten years. 
Tyarm, this period he did cxectlent work in the investi 
aetion of the hfe-listomes of insects injurious to plants, 
and experiments to discover the most effectual means of 
destroying them, But one of his earliest: papers was on 
anew genus Prenutia of the “Vinctde. and the part it 
plays in the fertilisation of Viveee! This was an im- 
portant and interesting contribution to biological science, 
In ts7s he accepted the post of ke ntomoloyist to the 
United States Department of Aericulture at Washington, 
vliere, ino the words of the authority cited ae rhe 
pre tally sapery sed all the entomotogical work of the 
Governmentuntl his resiznation list year, The valuable 
results of the investigations and experiments conducted 
» him and lis stat were in part published in occasional 
MMietns, ot which thirty-two appeared between 1883 and 
rod. and partly in the now familiar periodical entitled 
Inv t Litt Wich was established in i888. Six volumes 
ppeared under his editorship. Vr. Riley was an in- 
defat gabe © orkor, and hts onsanising and diinistrative 
bres were well exemphtied ino the department which 
Weer tee setell developed, WE VS lial 
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grounds there will be a house in which some of the patients of 
the Institute will be treated. .\ new station, to be known as the 
Pasteur Station, will be established on the Mrie Railroad, close at 
hand, 


WE regret to notice the following announeement in Si fm 2 
Prof, Menst Ritter, whose appointment as assistant professor of 
mathematics in Cornell University was recently announced, died 
on September 23, of typhoid fever, on his arrival in America from 
Germany, Ernst Ritter was born at Waltershausen, Germany, on 
January 9. 1867, Tle spent twelve years at the (iymnasiam at 
Gotha, and afterwards studied mathematics and natural science 
under Thomas, at Jena, and under 
Gottingen. In 1890 he the Government 
examination with the highest distinction, after two years of 
pedagogical work at Cassel, and at the Wohlerschule in Mrank- 
furt. Ife took the degree of Ph.D., semua cum tau. 
Gottingen in 1892. 


Klein and Schwartz, at 


passed teacher ~ 


mul 
In £893 he was appointed assistant to Prof. 
Wein, and began 10 «devote his entire time to mathematics, con- 
Last vear he 
lectured on geometry and the theory of automorphic functions, 
in which he was an authority. 
professorship last June.” 


tributing regularly to mathematical periodieals. 


He was appointed to his Cornell 


We learn from the Jowrua/ of the Pranklin Institute that the 
German Hygienic Association offers a prize of t209 dols. for a 
research essay on the etticieney af electric heaters. “Vhe pro- 
gramme ty as follows: “The heat given out in heating instal- 


lations by heaters in their various forms and modes of use is 


to be ascertained, The investigations are to be described in 
detail in respeet ta the arrangement of the heaters, the nature 
of the heating agents, and the ebservations made: and they 
are to be illustrated by drawings. The heating values obtained 
are to be stated in units of heat given off per hour per unit. of 
stafiee, In the case of heat given out to air. the inve 
must be conducted with currents of air at speeds as different as 


possible. 


CALLLONS. 


Vhe heaters are to be described! in detail as regards 
form and messurement, and the relation of their heating etl- 
ciency to their weight is also to he aseertained.” Essays are to 
be written in German, and sent, with a motte and sealed enve- 
lope. to Pro, Konrad Tfartinann, Charlottenburg, Fasannstrasse 

» hefore July 1, 1890. 
the successtul competitor, but he is required to publish it within 


The essay will remain the preperty af 


six months, and to give the prize offerers gratuitously 300 copies, 
The otterers reserve the right to divide or withhold the prize. 


Tu. display af horseless carriages, held at Tunbridge Wells 
on Tuesday, under the superintendence of Sir David S.dlomeons, 
will do something towards the introduction of self-propelling 
light vehicles in England, Two carriages, fitted with Daimler 
One of these, that belonging 
and will run nearly 
Vhe motur has a horse- 


Motors, were shown in operation, 

to Sir David Salomons, weighs 13 ewt., 
two hundred miles without recharging. 
power of 3], and a speed of fifteen miles an hour can be atuaned 
onalevel road. while on a gradient of one in ten a speed of 
four nulesan hour is reached. \ mechanical tricyele, worked 
by a petiolenm motor with eclectic spark ignition, was shown 
hy VM. de Dien and can rat 


atarue of fourteen nules an hour, and only needsa hesh supply 


Bouton, of Tarts, The tricyele 


of benzine after aliout six hours’) work. ‘Vhe exhibition proved 


the capebilines of avteemobile carmages to a large number o 
spectators, and it will probably do something to bring wbeut a 
change in the present vexatious Highways and Locomotives 
Act, which at present limits the rate of speed of self propelled 
carnages to twooimiles an hovy, and makes it necessary fora 
man csirying acted Hig te precede the curiage as a warning © 
approach anys dare t 
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THE first series of lectures given in connection with the Sunday 
Lecture Society begins on Sunday afternoon, October 20. in St. 
George's Tlall, Langham Place, at 4 p.m., when Prof. Sir 
Frederick Pollock, Bart., will lecture on *‘ Tyndall as Worker 
and Teacher.” Lectures will be subsequently given by [r. 
C. W. Nimmins, Kev. Stewart Headlam, Prince Kropotkin, 
Mr. Graham Wallas, Mr. Wyke Bayliss, and Dr. R. 1). Roberts, 
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VAcIs are always worth recording, and we publish the fol- 
lowing note because it contains an interesting fact, which ts, 
moreover, in accordance with other observations, The note 
came to us from Mr. Mata Prasad, Benares: ** It was quite 
accidentally observed, by a stammering friend of mine, during 
the months of May and June last, thateon moonlight nights he 
stammered more than on dark nights, and when he slept exposed 
to the rays of the moon during the month of June, he found that 
he stammered the most on days succeeding full moons, while 
a day just after the new moon, and a day before, he had nat a 
single attack of the fit.” 


Tur organisms responsible for the production of the Japanese 
beverage saké are still the subject of comment and investigation. 
Only a few weeks ago we received a communication from ])r. 
Jorgensen, in which he claimed to have discovered that the nould 
known as Aspergillus oryze, employed in the preparation of sake, 
was capable of producing the yeast cells invariably present, 
and that, therefore. only one organism was responsible for the 
elaboration of this well-known beverage. Mr. .\Wthinson, who 
investigated this subject some years ago in Japan, could find no 
evidence of the transformation of the mould into yeast cells, and 
maintained that the mycelium and the ferment were entirely 
iistinet. This view has been quite recently upheld by some 
experiments published by Messrs. Kosai and Vabe, of Tokio. 
Vhey have found that in the preparation of saké two distinct 
organisms are required, the well-known .\spergillus and a species 
of yeast. These have been carefully isolated and their growth 
watched in various solutions, with the result that the 
mould only gave rise to typical mycelium growths. whilst de 
yeast elaborated only yeast cells, sithout exhibiting a trace of 
mould, The authors are now engaged upon carefully identifying 
this sahe-yeast, and state that, as far as their investigations at 
present go, it resembles the Saccharomyces cerev?d fe with which 
they are carrying out numerous comparative experiments. 


ON vy those who have much to do with scientific li erature 
hnow how important, and yet how much neglected. is the art of 
making references. No apology is needed. therefore, for re- 
printing in fall the following rules abstracted from a paper that 
uppeared in the Britis’A Medical Journal, i803, vol. i. p. $75, by 
Mr. J. Kh. Bailey, Librarian of the Royal College of Surgeons of 
Kngland. The rules can be obtained printed on a card, so thet 
an abstractor can always have them before him. (t) The titles 
of all books and periodical publications should be given in the 
language in which they are written. (2) References should be 
taken from the title-pages, and not from the lettering on the backs 
of books. (3) Where two, or more, vols. are bound together, 
care should be taken that the reference is made from the right 
title-page. (4) Where a journal is in more than one series, the 
number of the series as well as the vol. and date should be given. 
(5) When an abstract only of a paper is referred to, this fact 
should be stated, and reference to the original paper given if 
possible, (6) Journals and Transactions should not be quoted by 
the date of issue, but hy vol., date and page. (7) In books 
Which have two sets of paging, care should be taken to specify 
exactly the pagination to which reference is made. (8) The 
name of the editor of a journal should not be used as part of a 
litle unless it be necessary to distinguish Letween two journals 
with similar titles. (9) hefore 
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References to papers read 
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Societies which done: publish any separate reports of their meet- 
ings should quote the journal where the paper in question can be 
found. (10) In abbreviating tides care should be taken that the 
abbreviation shows exactly what journal is referred to, ¢.g., Jad. 
Anat. Physio’, does not make it clear whether an English, 
French or German book is quoted. 


THE Smithsonian Institution has recently published a series of 
directions for collectors, as separate portions of Audletin No. 3 
of the U.S. National \Iuseum. The directions for collecting 
minerals, rocks, and fossils (parts 1f, 1, and WK) are written by 
the curators of the respective departments, and include advice 
not only onactual collecting, but on preparing, labelling, making 
sections, kc. Many of the recommendations are novel, and all 
cannot fail to be helpful to amateur collectors. 


Tut Bulletin of Miscellaneous fuformation of the Royal 
Gardens. Kew, for September, continues the Diasvoses Africare. 
in which, in addition to a large number of new species, two new 
genera are described: Cycdechertien, Oliv., belonging to the 
scrophulariacensz. and PAridipsia, Rolfe. belonging to the 
An interesting account is given of the history of 
the rock-garden. based on a list of herbaceous plants cultivated in 


-Ncanthaceie. 


the Royal Gardens, New, issued by the Department. 


Unprer the modest utle of ‘Guide to the Collections ot 
Roch» and Fossils,” the Geological Survey of Ireland has pub- 
lished what is really an excellent guide to the geology of Ireland. 
The authors are Messrs. W. W. Watts and A. Mellenry, and 
the price of the book is ninepence. It opens with a short 
introduction, explaining the principles on which is based the 
classification adupted in the Science and Art Museum, Dublin. 
Two-thirds of the book are taken up with an account of the 
rocks of Ireland. each of the four provinces being taken in tun. 
Part iii. begins with a popular account of general Valontology, 
which is followed by a description of the fossils exhihited, and 
this by a catalogue of ngured and type specimens in the museum, 
Finally we have an index of localities for the rocks described, 
that should be most useful to amateur geclogists. 


Tut Observatory of Manila has published an eatensive dis- 
cussion of the typhoons of the year (S94, prepared by the Rev. 
J. Mgué. S.J. The work occupies 176 small folio pages, and is 
accompanied by a large number of plates showing the tracks of 
the different storm, and concomitant data, and also contains 
some general considerations respecting the character of these 
disturbances in the extreme East. .\ scetion is devoted to the 
distyibution of the various meteorological elements around the 
centres of areas of low barometic pressures at Manila during the 
years 1879-04. The result of this discussion shows that the 
distance ef the cyclunie centre cannet be determined from the 
reading of the barometer alone: but the author deseribes an 
apparatus, which he cails a ** cyclonoscope,” whereby an aprosi- 
mate idea of the distance of the vortex may be determined. 


W. Exct.Manxs, Leipzig, will shortly publish the collected 
papers of Prof, W. Roux upon the * Entwickelungsmechanik 
The work will consist of two volumes, illus- 


trated with lithographic plates. and numerous illustrations in the 


der Organismen.~ 


text. 


Trt sisth part of Audi tia No. 9 of the Mina ta Botanical 
Studée, (.Nugust 1895), is entirely occupied by a very useful 
~ Contribution to the Bibliography of American Alg.e.” by Miss 
Tilden. No less than 1544 separate works or 


papers are on umerated, 


Josephine F. 


Tuk. discourse entitled * The Splash ef a rap.” delivered 
by Prof. A. VM. Worthington, FLR.S.. at the Roval Institution 
in May 1894. has been published in book form by the Society 


for Prometing Chrisuan Nnowledge. with illustrations of the 


> 
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snfil phexumena described. The arrangement employed to 
tain photographs of drop-splashes, and some of the results, 
were shown in NATUKE of July 5. 1894. 


Dr. FE. Repoirn, who has given much attention to sub- 
mwarine earthquakes and eruptions, has recently contributed a 
second valuahle memoir on ‘Scebeben” to the Merftrage sur 
Gophy (& Wt contains accounts of more than two hundred 
4 Iditional shocks, and alsoa small map of the seismic zone of 
the Equatorial \dantic. The memoir concludes with a useful 
list of questions for the observation of submarine earthquakes. 


M.pr Fosvieit® has translated into French Loid Salisbury’s 
Oxtord Address to the British Association, and MM, Gauthier- 
Villars et Fils have just published the translation in their series 
of Actualites Scientifiques, under the title ‘* Les Limites 
Actuelles de notre Science.” The address is prefaced by a long 
introduction, 19 which the translator describes the circumstances 
under which it was given; and throughout the pages there are 
humerous Notes explanatory of points, the importance of which 
night be overlooked by French readers. 

ANEW volume in the \ide mémoire Series. published jointly 
by Ciauthier-Villars and Masson, is ‘t Holarisation et Sacchari- 
metric, by D. Sidersky. Vhe volume is a handy aid to the 
study of polarisation and its numerous applications tn analytical 
chemistry. 
perties of polarised light, a table of the specific rotatory powers of 
Various optically active substances, and explanations of polarising 
apparatus. The second part of the book is devoted to the ap- 
Jilications of the constant of rotation to the quantitative analy 
of sugars, alkaluids, Xc.. together with a number of tables 
which will facilitate the practical application of the processes 
described, 


By the recent publication of two numbers of the Aver 
Vaturalit, the Fosex Field Club has brought their journal ap 
‘date. The frst number (November-December 184) includes 

apers on ‘*Tzaak Walton's Association with the Lea.” by 
J. b. Harting, the ‘Geology of the Lea Valley,” hy T. V. 
Hiuimes, and on ‘* Navestock in Olden Days,” by Kev. S. 
Hiore. © The second number (January June 1895), 
containsa paper, by Prof. Meldola, on the ‘* Eastern Boundary 
Stones of Waltham Forest.” the Presidential address (in which 
the part played by the Club in the development of technical 
education in the county is explained), and a series of three 
Holmes, EK. T. Newton, and W. ML, 
brick-carth at Chelmyford in which 


Coode 


papers, by Messrs. TL OV. 
Webb. on the section in 
mannneth remains were recently found, 


SEVERAL interestng papers are contained in the part of the 
Pr ehag of the Royal Society of Edipburgh, just’ published 
(vi Tova. pp. 345-480. In tN Sketch of Lake-Dweilling Ke- 

eh, Dr. Robert Munro shows that over a wide geographical 
le North 
Cermary to Taly, the habit of constructmy lake- and marsh 

clings was prevalent in former times. Vrof. Sir William 
Tereer, TPS. has a paper On Me Diulis’ desenption uf 
fo ndan Java. named by him the anthropus erectus; 
hopouerks on se-ealled Gansitional forms between Apes and 
WW 
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cower) of vane abservers on the formation of drops. and the 
row faith Sen ity and cherncal composition of the liquid 
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Leipzig. We noticed the third edition in March of last year 
(vol. alix. p. 455). and the present issue sustains the commenda- 
tion then given, viz. that ‘ the volume is undoubtedly one of the 
best introductions to the study of bacteriology which has yet 
heen produced.” Another new edition which we welcome is the 
“ Cours Elementaire de Manipulations de Physique.” by Prof. A. 
Wiz, published by Ganthier-Villars. The book contains a 
descriptive course of work covering the fundamental principles 
and laws of physical science. 
into four sections, as follows : first, the theory of the experiment 


Fach experiment is divided up 


is stated; then the apparatus is described : the experimental 
operations form the subject of another section, and the results of 
observations are given in the fourth. 
and there deficient in the details required by students of practical 
physics, it is altogether a useful companion to the physical 
laboratory. 


Though the book is here 


Tire Catalogue of the Library of the Royal Geographical Society, 
compiled by Dr. TH. KR. Mill, and lately published, is a very full 
and valuable index to the literature of geography. The Catalogue 
contains the Utles of all works in the possession of the Royal 
Geographical Society published up to the close of 1893. The 
entries (amounting te as many as 18,000) are arranged in four 
divisions, The first division, which runs inte 521 of the 833 
pages, is a general alphabetical author's catalogue: the second 
comprises collections of voyages and travels, arranged in alpha- 
betical order under authors’ names, and containing a brief 
analysis of the contents of each volume: in the third division, 
Government, anonymous, and other miscellaneous publications 
are arranged geographically ; while the fourth consists af a list 
of transactions and periodical publications, ananged in a simila 
manner according to the place of publication. With such a 
comprehensive classification, itis easy to find the works of cach 
author, and to refer to the literature concerning different 
divisions of the earth, A valuable supplement to the Catalogue 
will be the subject index now being prepared, and in which the 
principal contents of all the geographical books and periodicals 
belonging to the Society will he classified. 

THE additions to the Zoological Society's Gardens during 
the past week include a Macaque Monkey (Adres cyite- 
motgus, 2) from India, presented by the Kev. Sidney Vatcher: a 
Crested Porcupine (/2jsérfa cristata) from East Mrica, presented 
by Captain B. 1. Selater; three Common Rheas (A‘hea 
amertana) from South America, presented by Mr. Kobert 
Gunther: four Rhomb-marked Snakes (/susamophplar rhen- 
heatos). three Crossed Snakes (santaophic criarfer\. wo 
Rough-heeled Snakes (Pasyipeltis scabra), a Smooth-beilied 
Snake) AZeulosema fitria), a Robben Island Snake) Cercaedir 
flovarin, trom South Africa, presented by Ma. f. 1. Matcham ; 
a Bonnet Monkey (Macacus saecos) from India, a Vellow 
Baboon (Cynocephatis haboutn) from West Mfrica, 
Hal Parrakeet, (Prdneerces evtncis) from Mustralia, deposited 5 
Pievosts Squirrels (Severus prove) from Malacea, 
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TE ORSERV APORY ON Mond Brane. “Vwe cases com: 
hined to induce Dr. Janssen to nadertake his recent ascent of 
Mont Hlane, First, he was anxieus tebe convinced of the 
perfect safety of the new telescope whieh has heen conveyed te 
the observatery | and second, the meteorograph had ceased to 
perforny its various important chities (Compr oremdtia, October 7), 
Itoas intended to mount the telescope, whieh has an aperture of 
thiteen mehes, with ats axis parallel to that of the carth, and it 
Ininrear nearly twenty four inehes im diameter will be employed 
to refleet the light of the heavenly bodies into the telescope tthe 
mirror and telescope will have a common movement, so that the 
relative positions af the stars will not: change on account of the 
diumal imetion, “Phe metearopriph was found ta be same- 
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what unstable, but arrangements have been made by which it is 
hoped that the records may be continued. A slight: movement 
of the observatory towards Chamounix was noted, but it is ex- 
pected that future displacements will be insignificant ; and, in 
any case, the means are at hand to restore it to its original 
position. The practicability of the establishment of observatorics 
on snow-clad mountains is therefore no longer to be questioned, 
and the multiplication of such institutions as that on Mont Blanc 
will no doubt contribute largely to our knowledge both in 
meteorology and astrononty. 

It is characteristic of Dr. Janssen that he should take ad- 
vantage cf the opportunity of observing the aqueous bands in 
the solar spectrum. The air above him being sery rare and also ex- 
tremely dry. he found that when observing sunlight in its totality 
the hands at C and 1) wereabsolutely invisible. while the group 
ata was so pale that its presence could scarcely be determined. 
De. Janssen already regards it as certain that there is neither 
oxygen hor aqueous vapour in the solar envelopes, but the 
question is so important that too many observations cannot be 
made. To carry the observations a step further, it will be 
necessary, under analogous atmospheric conditions, to compare 
very carefully the centre of the sun's disc with the edge, to sce if 
there is any augmentation of the @ group as the limb is ap- 
proached, this group being especially sensitive to variations in 
the amount of absorbing vapour. 

ErnkMERIS VOR FAyE’s Comer.—The following ephemeris, 
for Berlin midnight, is given by I. Engstrém in -fstr. Nach. 
INO. 3313 : 


Re oh Decl. 
h, m ». aes 

Mctann7, me ay iG) —4 20°6 
19 ate 12 10 Sila 

21 ae 13 18 ee 

ae fe 14 32 510 

25 15 54 Sale 

27 iy 2S a5 

a) 18 59 ae) 

3I Z2Ont2 24°5 
Nov, 2 BR Re 310 
4 24 28 367 

6 26 30 416 

nS) 28 35 43°5 

10 3° 52 493 

ie BS EB 2D 

14 21 35 39 —5 5474 


The calculated brightness is practically constant throughout 
the above period. Perihelion passage will not occur until 
March 19, 1896. 


VISIBELITY OF THE DARK SIDE oF VENUS. — Various theories 
have been advanced at different times to account for the visibility 
of the hemisphere of Venus which is not illuminated by the sun, 
but there is no general agreement as to which is the most probable, 
Still another explanation is offered by M. Camille Flammarion, 
and it has the merit of being based on careful observations 
inade at Juvisy during August and September of the present 
year (Bull. Soc. Ast. de France, October), The planet was 
frequently observed in full sunshine by M. Flammarion and his 
assistants, and the observations appear to put the matter in quite 
anew light. To these observers it has several times seemed 
that the interior of the crescent of Venus was darker than the 
sky, even on the day of inferior conjunction. That this appear- 
ance was not simply an effect of contrast produced by the 
luminous crescent is shown by the fact that no such darkening 
Was apparent at the exterior edge of the crescent, and again hy 
the visibility of the obscure hemisphere when the luminous part 
was artificially eclipsed. The colour of the unilluminated area 
was slightly violet in all the varied conditions of observation, 
M. Flammarion considers that the observations can be best 
accounted for by supposing that Venus is projected on a some- 
what lighter background, such as might be fumished by the 
zodiacal light, or an extended solar atmosphere. The violet tint 
which was noted may have been due to the considerable refrac- 
tion of the sun's rays by the atmosphere of the planet, the 
reddish tinge thus produced on the planet appearing purple 
when seen through our own blue sky. 

In the same article, M. Flammarion gives some interesting 
facts relating to the history of the phenomenon, and some cal- 
culations which indicate that ‘¢earth-shine ? is insufticient to 
account for it. Under the most favourable conditions. the 
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terrestrial light received by Venus is 12,000 times feebler than 
that received by the mvon, and $22 times less intense than the 
light we receive from the full moon, 


THE MELBOURNE OBSERVATORY.—The twenty-ninth report 
of the Government Astronomer, Mr. R. L. J. Ellery, on the 
work of the Melbourne Observatory during the year ending at 
the beginning of last June, has just come to hand. Meridian 
observations, the daily photography of the sun, magnetic and 
meteorological observations, have been carried on as heretofore. 
The number of plates secured, in connection with the photo- 
graphic chart and catalogue, up to June 1, was 1080. Pre- 
liminary measures have been made of 238 plates to obtain the 
positions where possible, of five stars on each plate, to be used 
for the determination of the constants of the plates. Mr. Ellery 
refers to the important change in time-reckoning made in 
Febrnary last by the intrednction of zone or standard time 
in all the Australian colonies. By the zone system, Eastern 
Australian time, which covers Queensland, New South Wales, 
Victoria, and Tasmania, conforms tv that of the 150th meridian ; 
and this makes Melbourne exactly ten hours in advance of 
Greenwich time, instead of gh. 30m. 545., which is the true 
difference of longitude. The retirement of Mr. Ellery from his 
post as Government Astronomer has already been noted in 
these columns. Mr. Ellery has built up the Melhourne Obser- 
vatery from its very small beginning in 1553 to its present 
recognised position among the national observatories of the 
world ; and we are glad to see that the Government has 
appointed him a member of the Board of Visitors, so that he 
has not entirely severed his connection with the observatory, 
Ile has been succeeded in the directorship by the chief assistant, 
Mr. ?. Baracchi, whese pendulum observations are well known 
to students of terrestrial physics. 


A NEw Ogservatory.—The New Vork aston notes a new 
departure at the University of Pennsylvania, by the addition of 
an astronomical observatory. The observatory has already been 
commenced, and, when completed, i is designed to furnish 
better facilities, not only for instruction, but for original research 
as well. The new edifice is two miles from the limits of Phila- 
delphia, and about five miles from the university buildings. The 
instruments are an eighteen-inch equatorial, with spectroscope 
attachment, by Brashear, and a meridian circle and zenith tele- 
scope, each of four inches aperture, also by Brashear. The 
mountings are hy Warner and Swasey. This institution will be 
known as the Flower Observatory, and its director is Prof. C. L. 
Doolittle, formerly of the Lehigh University. 


TERE Ths STERN MONG (AONE MENS 
HEE SS HOMOGHS TOS BIE TSIEIR INS 
He 
THURSDAY morning, September 12,—Presidents: Profs. 
Dastre and Wedensky. lrof. Arloing (Lyons) gave the 
result of his researches on the persistence of electric irritability 
in the peripheral ends of divided nerves. The author found that 
the length of time for which electric irritability was retained 
varied with the species of animal, and also with the individual, 
and further that it was different both for different nerves and for 
the different kinds of fibres in compound nerves, such as the 
vagus. For spinal nerves the irritability lasted from four to five 
days in dogs, and from eight to ten days in horses. In one ass 
the author obtained cardiac inhibition with a mse of blood pres- 
sure, upon stinsulating the peripheral end of the vagus fifty-seven 
days after section: this result he attributed to a tctanus of the 
myocardium. 

Dr. Arthus (Paris) defended the view that the salts of calcium 
are necessary to the coagulation of the blood, against that of 
Alex. Schinidt, who docs not believe their #é/e to be an essential 
one. He further discussed the action of neutral solutions of the 
oxalates, fluorides, Ac., in rendering the blood incoagulable. 
Ie disagreed with Schmidt, who holds that they act specifically, 
and maintained that their effect is due solely to the fet that they 
precipitate the calcium salts, Arthus repeated Selnnidt’s experi- 
ments, and was unable to confirm his results. 

Prof. ve Kries (Freiburg) discussed the phenomena of colour 
vision in eyes adapted for darkness. 

Trof. Gamgee (Lausanne) gave the result of his researches op 
the violet and ultra-violet spectrum of hemoglobin and its 
derivatives. Ife exhibited photographs which showed the 
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fever, Te (eer the red Hleed-cells are diminished ¢ 
tepid gehs burt ot agupyretics bring the number again to the 
ae Tn ariheral fever sralsbits raised toa teriperatyre of 
a0 Cy the red blood-cells are also greatly diminished in the 
system veils, but are inereased in the liver. 

lr. Gley iParist discussed the action ot the fntaa-vascular 
yjection of suhiticns of peptemes in rendering tle blaod in- 
vegelable. He showed that these bedics did net possess this 
Seton alter the Woatyre of the lymphatics coming trem the liver, 
From this expermvert the author interred that the substance 
which rewders the Hod meeagulable, ard is preluced i the 
ergs under the maucnee of the 7 eptenes, is secreted iy the 
hey atic cells. 

Dro 1. V2 Usbill Meidelherg) showed vn apparatus tor 
rapid uediinieal stimulation of the nerve of 
prey arnadie 

Dr. Schenk (Wurebiurg read a paper on the innervaticn of 
toe iris. The authors communication chiefly emeerned the 
observation oof Dogel, that upon stimuletion of the cervieal 
synipathete micats. dogs and rabbits, in addition te the dik. 
tion of the pupil on the same side, wv cen fraction af the pupal on 
Uke other side occtmed. Schenk regarded this phenontenon as 
a consensus) pupil redex |consensucile Pr pilka Retlesy. Tn 
Deuwel’s experiments the eve on the sme sile as the stimulated 
synnpathetic Was exy osed to the light: henee curly samulation 
mae light entered the pupil, and Units caused contraction of the 
pupil of the apposite side. When the eye an the stimulated 
side was shaded team the dight, the contraction af Uhe other 
pupldi) net take place. This exphination would) not hald ter 
rabbits. as in them the consensual pupil ietlex is absent: the 
auth co was, however. in the case of rabbit. tnable ts repeat 
Dogels results. 

Dr. Leathes (London) read a paper on the esimotie changes 
“tween the blood and the tissnes. The author gave the result 
of hs cxpenments on the jotecnes of strong solutions of eanc- 
ear and destrose, wield of isos. hypo wand hy per- tonte solutions 
of NaClin causing the passage of fluid from the blood inte the 
tisstescar tee eed, The author further discussed the asihiatic 
pressure cf the lymph in the thoracic duct. which he found .3y 
to higher than that of the bload, 

fertiy Mhruing, September 13.—Vresidents. rots, Rosenthal 
and Dangley. Prof, Wedensky (St. Petersburg) read a paper om 
the exciting ant inhibitery action of electric tetanisation on the 
nerve muscle apparatus, The author showed that. if induced 
cunents of great frequency and intensity be applicd ta the 
sclauic nerve. the gastrocnemius contracts strongly but soon 
relaxes: if at this time the intensity of thy exciting currents be 
diminished until they become moderate, a very strong (optimum) 
contraction of the imusele takes place. Further. if when the 
muscle isin a condition of relaxation produced hy the applica. 
Gon at strong and frequent induced currents to the nerve, one 
diminishes the fre yucney, a strong: tetanig contraction can be 
repradvced. which atance disappears upon aga n increasing the 
treqdeney. There is for cach stage of tetantsation an optim 
of frequency. The reltsation of @ muscle, under the applica- 
Won of strong wed frequent induced currents to ats nerve, is: 
caused by th onerve-endings entering anta at condition of 
winobitiem, “This can he demonstrated hy applying te the 
wuscle moderttely strony induced carrents ; noetteet is praduced 
until the strong aed frequent: tetinisation of the nerve is 
lissatinued. 

Dr, Luseher (Bern) read a paper on the nerveiis mechanism 
Woswallowang. The @uther’s expermients wore made upon 
ribdats. He showed that Che three branches of the reectrrent 
hayvogeal overlapped in ther distalutiany to the asephagis. 
seen h braveh sapplicd same of the region supplied hy the: 
Woen AMtterdivistencot the recurrent Lirngeal stimulitian of 
We Oeyteal end oot the superin daryigeal del oot produce 
swilleaing. pen eoewlten af the conte lend at the divide 
coetrremt birdied the nerve of the other side het intact) at 
Moet et swaillowiay was prodiueed Sumulition oft 
encom beat the wagets only gave vise tu swallowing when the 
petrrrert Lary tig) wars attact, 

Pret. Rosiiteh (Reston) showed an apparatios to deianst ate 
ie oorees ast it the athe some By the inted tien at 
stay balwtee ante the Gord representitie the gastrocnenyi 
Tesedé. aged the apg beantion of a weight, he Could determine the 
lton betwee oower nd weiht for the action of this noise 
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Prot. Wensen (Kiel) gave a demonstration on an accustic 
apparatus, the result of which was to show that the view of 
Helmholtz, that the vowels owe their special quality to over- 
tones produced in the mouth and adjoining cavities, requires 
modification ; this, in the author's opinion, ts impossible. 

Friduy Ajt-rnoon.~ Presidents, Profs. Richet and Cybulsky. 
Dr. Sherrington (London) gave a demonstration on eye 
movements. 

Dr. Lang (ern) read a paper on the effect of removal of 
the thyroid, and of thyroid-feeding in normal enimals. Among 
nany interesting results, the author found that thyroidectumised 
hens cither lost their power of laying eggs, or laid very small 
and ill-formed ones. On the other hand, hens fed with thyroids 
(30 grms, per diem) has their egg-laying power greatly in 
creased. In some animals the author found that the adminis- 
tration of large quantities of thyroid gland caused an arrest of 
growth. 

Dr. Vhisalix (Maris) showed that the blood of the salamander 
rendered animals immune to curare. This immunity in the case 
af the frog and pigeon lasts several days. 

Prof. Mosso “Turin) read a paper on ihe effect of rarefied air 
upon man and apes. The author's researches on man were made 
on Mount Rosa, ata height of 5600 metres. The author showed 
that at this alutude the respiratory exchange is diminished ; his 
observations were made under conditions of absolute rest, mastly 
during sleep. Tn the explanation of these phenomena the author 
thinks more attention should be paid to the diminution of CO,. 
He describes them under the name of \kapnia (eamves = smoke), 
Mosso further deseribed an experiment which he made upon a 
monkey. Tle subjected this animal to an atmosphere of pure O 
at a low pressure: he observed under these conditions the 
phenomena of mountain-sickness (/erekrarkhert) even when the 
pressure of the © exceeded the partial pressure of this gas in 
the atmosphere under ordinary circumstances. The author con- 
cluded that the two main factors which come into play at high 
altitudes are (1) the diminution of CQO, in arterial blood; ,2) 
the physical effect of low pressure on the nervous system. 

OW. TUN NICLIFIE 


COME ST LOUIE: SMOCTUR TIERS (OVE TILES 
Pe EL SL et OO LA TEL OING 
“PUE first meeting of the Conference took place on Vhursday, 
September 12, the second on ‘Vuesday, September 17, at 
the Co-operative Hall, at 3.30 p.m. 

At the first meeting, the Corresponding Socicties Committee 
Was represented by Mr. G. J. Symons (Chairman), Prof. R. 
Meldola, Mr. J. Wopkinson and Vr. ‘T. V. Holmes (Secretary). 
The Chairman opened the proceedings with an address. 

On the conelusion of the address, Mr. T. V. dlolmes made a 
few remarks with regard to the list of papers read before the 
various Corresponding Societies, and appended to the Report of 
the Corresponding Societics Committee. He hoped that the 
Secretaries of the Corresponding Societies, in preparing their 
lists, would be careful ta group papers, which from their titles 
mnight belong to vither of two Sections, with that to which they 
had most affinity, 1 was also most desirable that the names of 
papers sentin should not turn out to be mere popular lectures. 
but should contain something original. It had aclimes 
happened that on wishing to refer to some paper on the list sent 
in by some Society, in order to ascertain its true character, it 
could not be found on their shelves at Burlington House, In 
future no paper could be placed on the list’ published by the 
British Association unless it was on their book-shelves. 

Captain Elwes (Dorset) laid upon the table a paper on the 
rainfall in the county of Dorset. which had been compiled by a 
member of the Dorset Natural [istary and Antiquarian Vield 
Club, Mr. Maton, It was a most careful piece of work, 
and Was dustrated by maps and diagrams, 

Mr, Hopkinson said that about twenty years ago he began to 
note the rainfall of Hertfordshire with about twenty olservers. 
Last year the record he published contained the monthly returns 
trom forty observers, He trusted that delegates would preserve 
any carly meteorological records they might find, 

Mr. De Ranee remarked that the increasing usefulness of 
local societies was shown hy the fact that two British .\ssocia- 
tion Committees had ceased to exist, that on coast cresion, and 
that on the circulation of underground waters, on account of the 
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admiralile way am whe ueir werk leel Deen taken 
local societies. 

His VWonour Deems er Gill said that the subject of coast 
erosion had been taken up by a Committee ef the Legislatire 
of the Isle of Man, but their investigations were not yet 
complete, They had found that for some twenty miles on “he 
west, the north-west and the 1 orth, there had beel a destruction 
of land of about twenty acres to the mile willin the last fifty or 
sixty years, The meteorology of the Isle of Man was also 
being well looked after. 

Mr. Sowerbutts asked whither it was desirable that the 
Manchester Geogniphical Sociery should collect the results af 
observations at their local observatories, aad forward them tothe 
Meteorological Society 3 and the Chairman rephed in the 
affirmative. 

Capt. Klwes hoped that local societies might be indweed > 
ev-operate for the discovery of int implements. and the 
formulation of the results attained. 

Mr. Osmund W. fetfs, Secretary to the British .\ssuciation 
Committee for the collectian and Preservation of geological 
Photographs, said that the photographs collected would be 
placed in the Muscum of Practical Geology, Jermyn Street, 
London, Yhe firs part of the collection, Soo photographs, had 
already heen placed there. 11 was proposed to geo on collecting, 
as many parts of the British Isles were quite unrepresented. 

Mr, De Kance thonght that it would be a good thing if each 
soctety Would issue a circular and send it to other local societies, 
so that it might be hnewn what photographs had been taken in 
vach locality. 

Mr. J. G. Murdoch (Glasguw) thought that in too many of 
their investigations Scotland was excluded. 1Te mentioned, as 
an instance, the British Association Committee lor recording the 
position, wc., of erratic blocks of England, Wales and Ireland. 

Some discussion arose én this point, in which Vir. De Rance, 
Mr. Sowerbutts and Mr. G. Po Hughes took part. hen the 
Chairman said that he believed Scotland had been omitted in 
that instance becanse the Royal Suciety of Edinburgh had been 
working at the subject before the formation of the British 
A\ssociation Committee, 

Mr. Murdoch replied that it was true thata Boulder Committee 
had existed in Seouland, but its director, Mr. Milne Holme, was 
dead, and had been unable to get abont the country for some 
time before his death. The eight yearly reports issued by his 
Committee were very valuable, but for some time the work had 
been practically at a standstill. 

The Chairman remarked that in that case it was most desirable 
that Scotlind should be included by the Erratic Blocks 
Committee. 

Deemster Gill said that the boulders of the Isle of Van were 
being noted by the Isle of Man Natural ]istory and Antiqearian 
Society. 

Prot. Meldola moved, and Mr. Hopkinson seconded, a motion 
in favonr of an application to the General Committee far a 
grant of £30 to enable the Corresponding Societies Committce 
to carry on ats work, This was carried. and the meeting ended, 

At the second meeting, on Tuesday, September 17, the Corre- 
sponding Societies Committee was represented diy Dr. Garson 
(in the chair), Mr Hopkinson, Mr. Symons, and Mr. T. V. 
Holmes (Secretary). 

The Chairman said that it was usual at their second meeting 
to consider the recommendations from the various Sections 
respecting work in which it was thought the Correspoiding 
Societies might usefully co-operate. 
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Mr. White Wallis, representing Seetion .\, said that the Con- 
mittves for investigating earth tremors and seismological 
phenomena in Japan bad been merged into one. with the litle of 
“Committee for Seismological Observations.” The Committee 
for the application of photography to meteorology hat been 
reappomted, and so had the Underground Temperature Com- 
mittce. The Metearolugical Uhotographs Committee was simply 
desirous tu obtain photographs of lightning, rainbows, halos, &c. 

The Kev. J. ©. Bevan ing! ired whether the meteorol gical 
work formerly carried on at Stonyburst by Father Merry wits 
sull going on, Mr. Sowerbutts answered that it wes, and Va. 
White Wallis said that he would note the suggestion that they 
should eammunicate with Stonvhurst, Ite added. in answer to 
questions, that instrume: ts for noting carth tremors were un- 
ativeted by vibrations from passing wages, trains, Ac. 
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Nie A'S Reid. representing Section C. stated that Mr. 
(mand Jetts had consented to retain the post of secretary to the 
(ecological Photographs Committee for another year, as Mr. W. 
W. Watts had agreed to act as co-secretary during that time, 
wy Latterwards to become sole secretary, The Mrratic Blocks 

Committee had altered its title so as to inchide Scotland. 

Mr. Murdoch hoped that the Marth Tremors Committee might 
inclede Scotland in its sphere of action. Tt was then a purely 
1 nglish Committee. 

Mr. M. B. Slater thought that.an exchange of local geological 
phetographs among the varions Corresponding Sacietics would 
be a good thing. Some discussion then tock place on the 
J ractical ditticulties likely to arise from an interchange. such 
as the burden likely to be laid upen the shoulders of the 
amateur photographer. Ac. Mr. Hopkinson thought that copies 
should be obtainable at the Jermyn-street Museum at a small 
fixed charge, and Mr. WKeid mentioned a plan suggested hy 
Mr. Gray of Belfast. At that town a photographer had been 
appointed who received the negatives taken by various members 
cf the Ineal societies, and furnished as many copies as were 
required ata small tired charge. 

Section £. 

Me. sewerbutts suid that the Committee of Section KE had 
assed the Couneil of the British Association to permit: them to 
have a Committee for the purpose of making an inquiry into the 
cordition of the teaching of geography in Great Britain in all 
schools, especially secondary schools, and to report nest year. 
It was probable that the Corresponding Socicties might be asked 
te furnish certain information, and he hoped their seeretaries 
would reply as promptly as possible. 

The Kes. J. O. Bevan thought that the statements made in 
the report of the Conference of Delegates at Nottingham, that in 
senie county, unnamed, *Schildren attending schools were not 
taught geography in any way.” and that geography was absolutely 
igjered in secondary schools, were decidedly erroneous, though 
in some primary Schools it was not taught exeept in connection 
with reading. The Royal Geographical Society had instituted 
exabnitions in geography in secondary schools, and gave gold 
mnerals and other prizes. 
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Mi, Ularthand said that he was there owing to the very sad 
bereavement sustainel recently by Me, Brabrook, the Chairman 
of the Kthnographical Survey Committee, who was consequently 
vnable to attend. Vhe lthnographical Survey was a matter in 


which the Corresponding, Societies were especially capable of 


rendering valuable assistance. They had hitherto, however, met 
with but little response from the local societies, The work had 
s» many branches that some of them could scarcely fail to 
Interest their more actise members. If the Committee obtained 
the yrant for which they asked, they proposed to begin work in 
Gabway, and he hoped to report progress at the next meeting. 
Hic weld be glad if meanwhile the Corresponding Sovicties 
would circulate their schedules. and bring the Survey under the 
pettce of their members. 

Mi. M. 1. Slater mentioned the work done in the neighhour- 
Peodiof Midton by a sub-committee, of which Dr. Colby was 
thiirman: and Mr. Uartland remarked that) the Malton 
Naorralists’ Secrety was one of these which had responded to 
Weir circular. 

The Charman roted the great variety of the work of the 
leWnographical Survey, which included questions of physical 
charicteristies, folk-lore, dinguistie ditterenres,  place-names, 


trad tors ae. Satisfactory work had been dene around 
Ty Swat 
Mir. Qirthind washerl also to ptention the pucsersviition of 
enetrt meuments, Ue had just received a letter from the 
Seeretery | far Tocal committee it Vein Meter nicnuening the 
rm Ta iser ry there oot some fncient stones and some put 
ren ] ~~. 
4h hoy Cough) that the m@aserenients asked for were 
soryed) bemite. cel We questions were considered inqimisttorial, 
lhe ow bo bet gn enpplor system woul) be dovnd teanswer 
ber cy prety. then more seceties or persons would Te 
! willing: One rie he the werk, 
Miro Plerthieet begs that rember whe objected to the 
' to) Vote rcs would Ofhe up ibe subjects of didect, 
7 rehire ee roengmert..  Tongh they hoped to be 
thee erate POF ent= an seme cases, they 
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were glad to get such measurements as coukl be procured. 
They did not consider their standard as of universal obligation. 

The Chairman wished to say a few words about another 
Committee, that coneerned with the measurement. of school 
children. Many schools had been doing good work in this way. 
but unfortunately there had been no uniform system, so that the 
results obtained at one school could not be compared with those 
at another, The Committee had drawn upa system which he 
hoped would prove acceptable to the various schools, 

Dr. Brett (Hertfordshire) said that since the York meeting of 
the British Association, fifteen years ago, it had been his custom 
asa medical man to record the height, weight, colour of hair and 
eyes. Xe.. of children. Ie had up to that time made about 
three thousand observations, but had not yet been able to put 
his records into shape. 

Vhe Rev. J. O. Bevan spoke of the desirability of expediting 
the arch.ological survey of the kingdom, which had been begun 
a few years age. Ie was then at work at the map of Hereford- 
shire, which was nearly ready for publication, Tle was surprised 
that the work had not been taken up mere energetically by 
properly qualified persons in the different districts. 
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*s PEATURIN of the meetings of the American Association 

for the \lvancement of Science is the number of affliated 
societies which meet at nearly the same time and place, though 
having no organic connection with it. One disadvantage of 
this is that the Sections of the Association do not vet many of 
the important papers read before the afitliated societies + in fact, 
these societies seem almost to take the place of the Sections, and 
they certainly tend to put the Association ina secondary posi- 
tion, Asa darge number of the papers were more of local than of 
general interest, we confine ourselves toa brief statement of the 
societies which met at Springtield during the recent mecting ot 
the American Association, and of a few of the subjects eon- 
sidered. 

The Society for the Vrometion of Agricultural Science dis- 
cussed several papers on spraying as a prevention of the 
attacks of various insect pests and fungi, and also on cereal 
culture inthe United States. .\t the end of the proceedings. 
Mr. KR. Lazenby was elected President of the Society. 

The attention of the Association of Kconamic Entomologists 
was largely direeted to the results of experimenting with in- 
secticides, and the methods of placing the knowledge before alk 
agriculturists. .\ resolttion was passed ashing the Massa- 
chusetts authorities to support the work of the Gipsy Moth Com- 
mission. Another resolution was adopted ashing that the pub- 
lication of ** Insect Life™ by the Department of Agriculture be 
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resumed. The officers for the ensuing year are: Vresident, 
Prof. C. WT. Fernald s first vice 2-president, Prof, P.M. Webster s 
second, Prof. Uerhert ©, ‘Ames; secretary, C. 1. Marlatt. 


The session of the American Forestry Association wits a very 
suecessful one. In the course of a short communieation, Bator 
Herman pointed ont that Germany has comparatively the 
most forests in well-regalated administration of all the cowntries 
of the world s that is, one-fourth of its whole area is covered 
with them (all under long and careful management). “There is 
searcely one tree in the whole of the fatherland which 1s not 
hnown personally to a forest officer, and which has not been 
sown or planted with more or less great care and labour. The 
whole area of wooded land is almost equally divided between 
State, community, and private persons. And it is thoaght chit 
this is a very goo stite of affairs, the commonwealth being in 
that way well interested in its parts as well as in the whole, in 
the altars connected with the forest growth, “This of course 
influences legislation, and although laws concerning the forests 
are not passed in the Reichstag. dat in the Parliaments of 
the individual States, there fs scarcely a part of Germany 
where one is allowed to cnt down a forest, and net plant it 
again, without the permission of the Department of Forestry. 
The forests are managed hy hundreds of forest officers, and 
these are cdiurcated at special colleges for forestry, there being: 
no tess than eleven in Gemmany. The theuretical study at these 
colleges Lasts pene rally four yeitis, not counting the time a young 
man has te spend in learning practical work in the woads. “This 
comparatively long time a man wants, lar his training shows 
few very Whuch the science of forestry Its been developed i 
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its different branches in Germany, After a man has passed his 
examinations he may often have to wait for years and yvars 
before he gets an appointment; but the love of the woods, the 
poetry which time has woven around the solitary /orsthaus 
amidst the trees and animals of the woods is so great they do 
not mind waiting a long time. In conclusion, Baron Merman 
said he was in America to see what trees could be transplanted 
with success to Germany. 

Mfter a paper on the present condition of the forests of 


«America, the following resolutions were adopted, among 
others :— 

‘That the American Forestry Association join with the 
New York Chamber of Commerce and Board of Trade 


in hearty advocacy of the establishment of a forestry com- 
mission of three members to make a thorough investigation of 
the public forest lands, and to make recommendations concern- 
ing their disposition and treatment, and the executive committce 
is hereby directed to represent the Association in support of such 
legislation.” 

‘That the American Forestry Association recognising that a 
practical advance in rational forestry methods requires the ser- 
vices of men trained in forestry practice, endorse the legislation 
proposed in the last congress, and expresses the hope that the 
same will be enacted during the-coming congress.” 

““Yhat the knowledge and extent and conditions of our forest 
resources js a necessary basis for intelligent forest legislation, and 
that therefore the American Forestry Association recoummends the 
co-operation of various government departments as far as prac- 
dicable in ascertaining their areas and conditions, and especially 
recommends that both a topographical and forestal survey of the 
national forest reservations be instituted.” 

Sixteen papers were read before the American Mathematical 
Society, and two topics were discussed, viz. (1) a general sub- 
ject catalogue or index of mathematical literature, and (2) the 
mathematical curricula of colleges and science schools. With 
reference to the former subject, it was resolved that the Council 
of the Society consider the desirability of offering their co- 
‘operation to the Mathematieal Sociely of France in the work of 
classifying and indexing mathematical literature. 

The American Chemical Society was presided over by Prof, 
EB. Ib. Smith: and among the subjects of papers read before it 
were ; an electrical process for the production of white lead ; the 
heating effects of coal; speed of oxidation of chloric acid : re- 
action between copper and concentrated sulphuric acid ; use of 
aluminium for condensers in the distijlation of alcohol, ether, 
chloroform, benzine and similar liquids. Vrof. Norton, who 
read the last-named paper, stated that the equipment of the 
‘chemical laboratory of the University of Cincinnati includes 
aluminium supports, rings, clamps, burners, water-baths, air- 
baths, hot water funnels, &e., in all of which connections the 
lightness, conductivity, and freedom from rust render the metal 
superior to iron or bronze. 

The Botanical Society of America, which was organised in 
Brooklyn last year, held its first annual meeting on August 27 
and 28. Mr. William Trelease presided. “The officers elected for 
the ensuing year are: President, C. Ee. Bessey + vice-president, 
W. BP. Wilson 3. sceretary, Charles Kk. Bainer: treasurer. Arthur 
Tlollick, 

Heroine i), wall opened the Preece ae of the Society 
for the Promotion of Engineering Mducation with an address 
‘on the relation between mental training and practical work 
in engineering education The papers read before the Society, 
and the discussions to which they gave rise, will do much to in- 
<licate what should be the scope of enginecring and technical 
schools, and the places of different subjects in an engineering 
education, ‘The units of force best adapted for use in the teach- 
ing of mathematics formed the subject of a discussion between 
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1895, and also ina letter by Mr J. KE. Duerden, Curator of the 
Museum, in Narcke of June 20. From the former | extract the 
following description of the discovery: --*' On the roth April, 
a labourer, whilst cutting stakes on the Malberstadt Estate (a 
wild, rocky part of the Port Koyal Mountains, about 2000 feet 
aller the sea-level, and two miles from the shore) on the estate 
of Mr. B.S. Gossett, a quarter of a mile east of the Kalorama 
Mission Station, discovered on the hillside a human bone. This 
led the Rev. W. W. Kumsey to make a search on the following 
day, when he discovered a smal] aperture 25 inches wide, and 
less than 2 feet high, in the face of the limestone rock, and 
blocked by boulders ; on removing these, and passing through 
which, he discovered a cavern with water-worn sides, partially 
covered with stalactite deposits, penetrating into the reck for a 
distance of about 20 feet, about 5 feet across at its widest part, 
and not more than 2 or 3 feet hon Vhe floor was covered with 
a deposit about 12 inches thick, of a fine light yellowish dust, 
but the remains were superficial.” 

In addition to the human bones, to be presently described, 
were found a considerable portion of a cedar-wood canoe, about 
7 feet long, fragments of pottery, including two, nearly perfect, 
earthenware vessels similar to those known to have been made 
by the Arawak Indians, an outer portion of the trunk of an 
arbor-eite, probably serving at one time as a‘ mortar," scarcely 
showing any sign of decay ; the perfect skulls and other parts of 
the skeleton of a rodent (the so-called Jamaica coney. Capronys 
brachyurus) + two large marine shells (fusus and VMurex). the 
soft parts of which are still eaten by the natives, numerous land 
shells (A/e/év, Ac.), .4 flint implement is also mentioned in Vr. 
Duerden’s account. 

The only portion of the contents of the cavern submitted to 
me for examination consist of the human benes, and as they only 
arrived in London a few days before 1 was leaving town, at 
present 1 have only been able to make a general examination of 
them, without any detailed measurements. 

Their principal interest consists in the circumstance, proved 
both by the conditions under which they were found. and hy their 
own characteristics, that they are the remains of the race which 
inhabited the island previous to its discovery by the Spaniards, 
by whom they were in so short a time barbarously and utterly 
exterminated, 

Whatever condition the bones were found in as they lay in the 
cave, they are now completely mixed up, and it is impossible to 
put together anything like complete skeletons, or even. except 
in very few cases, to associate the bones of individuals ; and the 
number of odd bones and fragments show that large portions of 
the individuals who were buried or died in the cave are now 
missing. Their general condition of preservation, colour, Xc., 
is nearly the same in all, so there is no reason to suppose that 
they were not contemporaneous. None of the bones show any 
wounds or marks of violence, but all appear to be those of persons 
who have died a natural or slow death. — Both sexes and almost 
allages are represented, from children of four or five years to very 
old persons, the proportion of the kuter, as will be seen. being 
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the physicists and engineers, At the end of the meeting, Mr. 
Mansteld Merriman was elected Hresident. 
BN KECIENTI LY DISCOlERED REMAINS OF | 


TAI ABORIGINAL INHABITANTS OF 

JAMAICA 

THI cireumstances under which the human remains now 

exhibited to the Nees were discovered, are narrated in a 

communication by Vir. Cundall, Seerctary to the Jamaica 

Institute, published in te Journal of the Institute for April 

1 Read before Section Hoof the Hritish Association at Ipswich, September 
a3, by Sir William H. Flower, KCB, PRLS, 
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Of the crania, there are six complete, all those of fully adult 
or aged persons, and two calvaria: (without the facial portion), 
beth of children. here are also fragments of six others, giving 
evidence of fourteen individuals. 

Gif the adult skulls three appear to be masculine and three 
feminine in type. 

Vive of these show evidence of artificial depression of the 
frontal region in various degrees, In two it is very marked ; in 
the others less so. In the sixth, though the frontal region is low, 
no effects of artificial deformation are evident. Both the 
children’s skulls are very broad and flat, but whether naturally 
so, or whether this character has been exaggerated artificially 
it is dithcult to say. The mode of depression, when it occurs, 
is similar in all, evidently produced by the flat board upon the 
forehead the commonest custom throughout so large a portion 
of the ancient inhabitants of the American continent. 

though there is a considerable general resemblance between 
these skulls, they present strong individual characters ; but their 
whole aspect, taken together. is characteristic of the American 
type. The retreating forehead, well marked supracihary ridges, 
round broad arch of the palate. round high orbits, narrow nasil 
aperture, and especially the narrow prominent nasal bones, causing 
a hivh bridge to the nose during life, are very characteristic. There 
are, “however, two rather remarkable exceptions to this tuim of 
nose, in which the breadth of the aperture and fatness of the 
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ras) ties almest reeall these Of the negro: the nasal index 
being as high. respectively, as 542 and §63. 9 These are both 
feu inine-leoking heads. and one of thera is the most and the 
ether the least defrmed of the set. Whether this form of nose 
is ret with in any other undoubtedly aboriginal American 
crema, is sul ject for investigation. .\part from these. the skulls 
are remarkally like the majority of these which [have sven 
of Vorvvians, Mexicans, anil the ancient mound-builders of the 
United sites 

Cif wer jaws there are in all twenty-two. a number which 
itliedtes that many of the cranta must now be missing frem the 
collection. They are interesting as showing age. and pecu- 
barities of det tition ; nineteen are adults, and three young. 
The youngest has the mith teeth only the first permanent molar, 
xn! first deems rs being just about te appear (about six years old), 
Cue is a dite older the first molar being fully in place with 
reitwe nik molars, Another has all the permanent teeth in 
perec. exceyt te last molars (wisdom teeth), which are sall in 
teeir alveoh. 

In all the others the permanent teeth appear to have been 
fully in place. but the number of losses sustained during life is 
ren arkelde, As semany of the teeth have dropped out since 
death. its mainly by the condition of the alveoli that their pre- 
sfreeratsence during life can be judged of. for in only two or 
three do all appear to have been retained, Two are absolutely 
elentiless. In eight. net one of the trae molars remain, the 
Whele gvedable dentition being represented by the incisors, and 
ia few eases hy anisolated canine or premolar. Seven had lost 
ones more ef the true molars, All the teeth, except these of 
the very young individuals, are much worn, but scareely any 
shew signs of disease or decay, there being only three small 
caries cavities among them all. Vet the milk molars in beth 
Die childs jaws. which were soon to be shed. have their crowns 
deez ty exe wated, 

The oly demtat atromaly is thet ty one of the skulls the right 
nyyor Wisdom tooth is placed horizontally, its crown projecting 
eutworls through the surface of the maxillary bone its lower 
Ulee owe raillimetres above the alveolar border. 

Th dint bones indicate an average height rather below the 
word Me size. Sut, as just stated. Thave not yet had time to make 
de Urate measurements snl calculations, 

Corie , 7 cht, ro lett, all adult. Suaperde. all more or less 
brokews fragments of 15 right and rt dett adult, and © young, 
Hu ort, right, § adult and 2 young: deft, ro adult. t young 
(ot corresporling with either of those of the opposite side). 
Aiea. nght. ty adelt, 3 young: teft. rz adult. pyoung. CVn, 


echt. 14 adult, 2 young: lef roadult, pyoung.  /efen bone , 
Westl very fragmentary, but showing evidence of at feast o 
elt nates, 5 actle females. and several children, Arwen, 
as with the other Jong bones, there are very few pairs. thus 
‘ 0 2 that there were mere indwiduals than the actual 
wi ber of bores would indicate : right. cradult and 2 young, t 


t ~ fie grown, but without cpiphyses. byounger ; left, 17 adult 
adh young of varus ages. trem qeite small children upwards. 
Noa of tse sis have corresponding bones of the opposite side, 
» there is evidence trom the teiora af $t least 23) individyals. 
Jee is right and 19 deft, all adult. AetedAs, 12 right and rt 
1 aelelt. el 3 Many. 
Ome et the lirgest al the tumor: has the head greatly enlarged 
mew) by chrome che@matic arthritis, Phe lower 
reo ler sorfthe was miestl, broken away, but the pertion that 
re@ened appearcd healthy 
Ove oof th Wett ulve shows threvhett the shaft: marked 
‘ { chronic periestitis, the surtace being thickened anil 
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t bette at the opposite side, which might have been 

' er Mnelivadlteal, Weaws the salle condition ana Tess 
wm Wikree. 

1 re the aly pathedegicad conditions observed in any of 

a Py thet naterdly Was fier Tle exvontination of 

. Tbow dnd they pet inte the cave 2 The con. 

ae nd af the objects which were found with 

reeiieir heledigang tethe dative Tadiin intkrbitants, 

The pew which heave been itredueed inte the 

. "W foorVurdrel years. cave of sah small 

mm . held fot stund upright, comld setrecty 

hea PhetatanearateaChat Linge muineber ot persens, 

I cof @yoltere. but from tts ane essible 

rr my Pave ocr Sorel qee te whieh 

tay tol ewes for triee tad ded torefery, 
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and in a vain enagasvour te escape the horrible massacres by 
which we know the great balk of the native population perished, 
had met a scarcely less miserable fate. Other similar discoveries. 
which will doubtless be made in the future, may throw light 
upon this question, and it is satisfactory tu know that the autho- 
rities of the Jamaica Institute are now alive to the importance 

of carefully examining and preserving all such evidence as may 
sull remain of the ancient history of the island and its inhabi- 
tants. The communication was illustrated by sketches of the 
cave, made by Mes. Frank Cundall. 


ELISCTRIPICA TION Fal DISISL IEC PAR ITMCe le 
LION OF IRTP OURE Gales 


gr. i NPERIMENTS were made for the purpose of tinding 
an approximation to the amount of electrification 
communicated to air by one or more electrified needle points. 
The apparatus consisted of a metallic can 4S ems. high and 
21 cins. in diameter, supported hy parattin blocks, and connected 
toone pair of quadrants of a quadrant electrometer. Tr hada 
hole at the top to admit the cleetritying wire, which was 5°31 
metres long. hanging vertically within a metallic guard tube, 
This guard tube was alway» metallically connected to the othe 
pair of quadrants of the clectrometer and to its case. and toa 
metallic sereen Surrounding it. This prevented any esternal 
influences from sensibly atiecting the electrometer, sach as the 
working of the electric machine Which stood ota shelf 5 metres 
ahove it. 
$2. The experiment is conducted as follows: One terminal 
of an electric machine is connected with the gaard tube, and the 
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werted with guard screen (ned shew an etiam). 


es te 


other with the clecttifving wire, which is det down so Ut 
needle is in the centre af the ean, ‘The ean is) temportni 
connected ie the case of the ¢leetrometer, The clectat 
machine is then worked for some nitutes, so as to electrify tl 
airin the ean. As sean as the machine is stopped the cleetst 


Toyoures 6 v6 page s love) Kelvin, Moguls Mielean and Ales 
Holt vead bef pr Section Ved the Bretist Voc tation. 
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ing wire is lifted clear out of the can, The can and the 
quadrants in metallic connection with it are disconnected from 
the case of the electrometer. and the electrified air is very 
rapidly drawn away from the ean by a blowpipe hellows 
arranged to suck, This releases the opposite kind of clectricity 
from the inside of the ean, and allows it to place itself in 
equilibrium on the outside of the can and on the insulated 
quadrants of the electrometer in metallic connection with it. 
$3. We tried different Iengths of time of electrification and 
different numbers of needles and tinsel, but we found that one 
needle and four minutes of electrification gave nearly maximum 
effect, The greatest deflection ohserved was 936 scale divisions, 
To find, from this reading, the electric density of the air in the 
can, we took a metallic disc, of 2 cms. radius, attached to a 
long varnished glass rod, and placed it ata distance of 1°45 em, 
from another and larger metallic disc. This small air condenser 
was charged from the electric light conductors in the laboratory 
toa difference of potential amounting to 100 volts. The 
insulated cise thus charged was removed and laid upon the roof 
of the large insulated can. This addition to the metal in 
connection with it does not sensibly influence its electrostatic 


capacity. The deflection abserved was 122 scale divisions. The 
Toma I 

b ity “ris 3 oximatelyr = F 

capacity of the condenser is appro’ eee 4s 1-45 


The quantity of electricity with which it was charged was 


T 100 il 


= electrostatic unit, Ilence the quantity to 


145 ~ 300 ~ 4°35 - 
: 1 930 ae 
give 936 scale divisions was +35 Bay = ERY: 


The bellows was worked vigorously for two and a half 
minutes, and in that time all the electrined air would be ex- 
hausted, The capacity of the can was 16,632 cubic centimetres, 
which gives, for the quantity of electricity per cubic centimetre, 


17937 = 1-06 x 10 4%. The electrification of the air in this 
16,632 
case Was positive : it was about as great as the greatest we got, 
whether positive or negative, in common air 
when we electrified it by discharge from needle 
points. This is about four times the electric 
density which we roughly estimated as about 
the greatest given to the air in the inside of a 
large metal vat, electrified by a needle point 
and then left to itself, and tested by the poten- 
tial of a water-dropper with its nozzle in the 
centre of the vat, In experiments made two 
years ago and described in a communication 
to the Royal Socicty in May, 1894.1 an 

$4. In subsequent experiments, electrifying 
common air ina large gas-holder over water 
hy an insulated gas flame burmng within it 
with a wire in the interior of the flume kept 
electrified hy an electric machine to about 
9900 volts, whether positively or negatively, 
We found as much as 1'5 x 1074 for the electric 
density of the air. Electrifying carbonie acid 
in the same gas-holder, whether positiely or negatively, hy 
Heedle points, we obtained an electric density of 2°2 x 107%. 

$5. We found about the same electric density (2°2 x 1074) af 
vegatia electricity in carbonic acid gas drawn from an iron 
cylinder lying horizontally, and allowed to pass by a U-tube 
into the gas-holder without bubbling through the water. This 
electrification was due probably not te carbonic acid gas rushing 
through the stopcock of the cylinder, but to bubbling from the 
liquid carhonic acid in its interior, or to the formation of carbonic 
ack] snow in the passages and its subsequent evaporation. 
When carbonic acid gas was drawn slowly from the liquid car- 
Tonic acid in the iron cylinder placed upright, and allowed to 
pass, without bubbling, through the U-tube into the gas-holder 
‘aver water, no electrification was found in the gas unless 
electricity was communicated to it from needle points. 

$6. The electrifications of air and carbonic acid described 
m §§ 4 and § were tested, and their cleetric densitics mea- 
sured by drawing by an air pump a measured quantity of the 
gos* from the gas-holder through an india-rubber tube to a 

1 On the Mlectrification of Air,” by Tord Kelvin and Magaus Vieclean. 

2 Vhe gas-holder was 38 cms. high and 8: ems. in circumference. Ten 
Mrokes of the pump raised the water viside to a height of Qtr cois., so that 
the volume of air drawn through the receivers in the experiments was 42? 
cubic centimetres per stroke of the pump. This agrees with the meas med 
effective volume of the two cylinders of the purip. 
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receiver of known efficiency and of known capacity in connection 
with the electrometer. We have not yet measured how much 
electricity was lost in the passage through the india-rubber tube. 
It was not probably nothing ; and the electric density of the gas 
before leaving the gas-holder was no doubt greater, though 
perhaps not much greater, than what it had when it reached the 
electric receiver, 

$7. The ethciency of the electric receivers used was approni- 
mately determined by putting two of them in series, with a 
paraffin tunnel between them, and measuring by means of two 
quadrant electrometers the quantity of electricity which each took 
from a measured quantity of air drawn through them. $y per- 
forming this experiment several times, with the order of the two 
receivers alternately reversed, we had data for calculating the 
proportion of the electricity taken by each receiver from the air 
entering it, on the assumption that the proportion taken by each 
receiver was the same in each case. This assumption was 
Approximately justified by the results. 

$8. Thus we found for the efficiencies of two different 
receivers respectively 0°77 and 0°35 with air electrified positively 
or negatively by needle points ; and o'S2 and 0742 with carbonic 
acid gas electrified negatively by being drawn from an pron 
cylinder placed on its side, Each of these receivers consisted of 
block tin pipe, 4 ems. long and 1 cm. diameter, with tive plugs 
of cotton wool kept in position by six discs of fine wire gauze, 
The great difference in their efficiency was no doubt due to the 
quantities of cotton wool being different, or differently compressed 
in the two. 

$9. We have commenced, and we hope to continue, an in- 
vestigation of the efficiency of electric receivers of various kinds, 
such as block tin, brass, and platinum tubes from 2 to 4 ems. 
long, and from mm. to 1 cm. internal diameter, all of smooth 
hore and without any cotton wool or wire gauve filters in them : 
also a polished metal solid, insulated within a paraffin tunnel, 
This investigation, made with various quantities of air drawn 
through per second, has already given us some interesting and 


surprising results. which we hope to describe after we have 
learned more by farther experimenting. 

§ 10. In addition to our experiments on electric filters we 
have made many other experiments to find other means for the 
diselectrification of air, It might be supposed that drawing air 
in bubbles through water should be very effective for this pur- 
Jose, but we tind that this is far from being the case. We had 
previously found that non-electrified air drawn in bubbles through 
pure water becomes negatively eleetritied, and through salt water 
positively, We now find that positively electrified air drawn 
through pure water, and negatively electrified air through salt 
water. has its electrification diminished but not annulled, if the 
primitive electrification is sufficiently strong. Negatively 
electrified air drawn in’ bubbles through pure water, and 
positively electrified air drawn through salt water, has its 
electrifieation augmented, 

§ 11. Vo test the effects of heat we drew air through com: 
hustion tnbes of German glass aout 180 ems, long. anid eats apart 
ems. bore, the heat being applied externally to about 120 ems, of 
the length, We found that, when the temperature wis raised ta 
nearly a dull red heat. air, whether positively or negatively 
electrified, lost lithe or nothing of its electrification by being 
drawn through the tube. When the temperature was raised to a 

, dull red heat, and to a bright red, high enough to soften the 
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Cw ss. fosses Gy) teas neuch as four-fhiths of the whole clectritica- 
tesa Were sometimes observed, but never cumplete diselectritica- 
ten. The results. however, were very irregular. Non-clectritied 
a wever became sensibly electrified by being drawn through the 

hot glass tubes in our experiments. but it gained strong positive 
clestniication when pieces of copper foil, ‘and negauve electrifi- 
cativn when pieces of carbon, were placed in the tebe. and when 
the temperature was sufncient to powertully oxidise the copper 
crto a urn away the charcoal. 

2 it - Through the kindness of Mir. i. Matthey. we have been 
alle 1D experiment with a ne ite Timetre long and 1 
milimetre bore. Jt was heated cither by a gas flame or an 
electric current. When the tube was cold, and non-electrified 
ate drawn through it. we found no signs of electrification by our 
receiver and electrometer. But when the tube was made red or 
white hot, either by gas burners applied externally or by an ¢lec- 
tric current throwzh the metal of the tuhe, the previously non- 
electrified air drawn through it was found to be electrified 
strongly positive. To get complete command of the temperature 
we passed a measured electric current through 20 centimetres " 
the platinum tube. On increasing the current till the tube bega 
te be ata scarcely visible dull red heat, we found but litle de 
trification of the air, When the tube was a little warmer, sa as 
ts be quite visibly red hot, large electrification became manifest. 
Thus 60 strokes of the air-pump gave 45 scale divisions on the 
electrometer when the tube was dull red, and 395 scale divisions 
(7 volts) when it was a bright red (produced by a current of 30 

smperts). With stronger currents, raising the lube to white-hot 
temy erature, the clectrification seemed to be considerably less. 
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O\roRD. There are few changes of importance in the lists 
of lectures issued by the Board of Faculty of Natural Science 
fr Academical year. 

Prof. (iotch has come into permanent residence, and has 
Appointed Dr. Gustav Mann. of Edinburgh University, to be 
Demonstrator in Physiology. in place of Dr. Hembrey, who has 
been appointed Lecturer in Mhysiolbyy at the Charing Cross 
Hospital. 

Vhe new pathological laboratory in the Department of Regius 
Irofessor ot Medicine is approaching completion, and Dr. J. 
Ritchie will give a course of practical Pathological Bacteriolog 
for the Regis Professor. The present: pathological laboratory 
ison a modest scale, and it is hoped that before long the Uni- 
versity will be in a position to afford a building and equipment 
Nore worthy of the growing needs of the medical school at 
Ostend, 

The examination for the Burdett-Coutts’’ Scholarship is to 
eganon October 26. There are this year two scholarships tobe 
awarded, as qune wits awarded last year. 

Mr. Tredente Lucien Golla. of Yonbridge School, has been 
tlecterl to a Demyship in Natural Science at Magdalen College. 

Four scholarships are announced for clection at Wadham 
College on December 1, 1595, and in addition the Warden and 
ms have power to give exhibitions of £30 (OUgoRayycan. 
Nopapers in Natural Science will be set, but in the case of one 

4 the exhibitions preference will be given to any candidate who 

shall undertake to read for honours in’ Natural Serence, and to 
Proceed! tea degree in Medicine in the University of Oxford. 


CAMBRIDGE. ~The clection to the vacant Feat BL of 
Votary will take place on Saturday, November 2, at 2.30 p.m. 
( ndelates are to send their names anil testimonials ty the Vice- 
(Sue cllor, Silney Sussex Lodge, by October 20. The electors 

ro Dr, Vines, Mr. Sedgwick, Jor, Album, Dr 1). Oliver, tor, 
Veear, Mr. b. Darwin. Sir 7, 1). Hooker, and Prof, boster. 

The ele tion of a head of a college to be an elector to the 


S Hore) refessorship of Pure Mathematies will take place on 
T v. Ortober 22, abd pam. The vacaney is chused by the 
reieet 1 “oti. hear, late Master of Emmanuel The 
Ce + petsons Whese names are on the clectoral coll 
' Porveraty., D9. Verrers, of Cauts, and Dr. Taylor, of 
St Johe. gr the present ‘head! on the board of clectors to 
preteen ve. 
Mr ©. Too. Wilton. of Sidney Sesses College, has been 
eee aeeetar derou®nitor of experimental physios in the 
‘ Mir. Cage ich. resapmed, 
Toe Cork Moga S@Polarshly i Physics is vacant by the 
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resignation of Mr. Whetham. Candidates are to apply to Trof, 
Thompson, at the Cavendish Laboratory, by November 1. The 
scholarship is worth about £1So a year, and is tenable for three 
years. Candidates must be members of the University who 
have worked for a term or more at the Cavendish Laboratory. 

Among the Fellows of Trinity College elected on October 10, 
are Mr. C. 1. Sanger, bracketed second wrangler 18933 the 
Hon, W. Kussell, bracketed eighth wrangler 18933 and M1. 
I. 1. Tuckett, first class Parts 1. and U1. Natural Sciences 
Tripos, and Coutts Trotter student in physics and physiology 
Mr, Sanger and Mr, Russell were also placed in the first class 
of Part II. of the Moral Sciences Tripos 1804. 


Tue London University Guide for the year 1895 96 has just 
been published by the University Correspondence College Press. 


Dk. Duns. head master of the Plymouth Technical Schools, 
has been appuinted principal of the Northern l'vlytechnic 
Institute. Holloway Road. 


Mk. VWENRY Totis has been clected Professor of Mining at 
the Durham College of Science, Neweastle-upon-Tyne. by a 
Joint Committee nominated by the College and the Coal Trades 
Associations of Durham and Northumberland. 


Tk October A'ecord of Technical and Secondary Education 
contains an illustrated article on the Yorkshire College. Leeds : 
and also a comparative summary of recent progress in technical 
education in various counties. This latter article continues and 
concludes a review of the work done by the Technical Education 
Committees of the English counties, commenced in the April 
number of the A’evord. 


Tite entrance scholarships at the London Mospital Medical 
Schoal have been awarded as follows ;—Price scholarship im 
science. £120, Vr, I. Balean: Science scholarships, £60 and 
£35, Mr. OQ, Kichhalz and Mr. A.B. Soltaa; Price scholarship 
in anatomy and physiology, for university students. £00, Mi. 
RK. C. Walland Mr. J. Hvans. 


Tue following awards bave been made at St. fet ae 
Hospital := Scholarship of £75 in biology and physiology, 
Mr. C.S. Myers : scholarship ai £75 in chemistry and physics. i 
Mr. J. S.Williamson ; scholarship of £150 in biology. chemistry, 
and physics, to Messrs. K. C. Bowden and i. ti. Paramore ; 
preliminary scientitic exhibition of £50 in biology, chemistry. 
and physics, to Mr. J.C. M. Bailey. 


Ai St. Mary’s Hospital Medical Schoot the two university 
scholarships. of the value of £52 tos. each. have been awarded to 
Mr. K. Wade and Mr. G. S. Keeling: the first natural science 
scholarship. value £105, has been awarded ta Mr. W. UL Wille 
cox, and the three value £52 tos. each to Mr. U1, Lovell-Reays, 
Mr. EE. AW. Holyoak, and Mr. A. I. Hayden, 


At St. tieorge’s Hospital Medical School, science entrance 
scholarships of £85 have been awarded to Mr. Uerbert String- 
fellow Pendlebury, to Mr. Uenry Goodridge Deller, and to Mr. 
John Howell Evans, 


Tur following recent appointments are announced : - Prof) 
W. A. Setchell to the chair of botany in the University of Cali 
fornia: Prof, H. Talbot to he associate professor of chemistry itt 
the Massachusetts Instiatte of Veehnology > dr €) faekel 
Privat-decent in geology in Terlin University, to he latraore 
dinary Professor; Dr. Ey Lenard to the chat of physics in the 
Vechnische Hochschule at \acheen, 


> 
BOE NHERPUO BE BLOL OILS. 


anriorn Journal of Mathematis, vol xvii. No. 4 (Maltimore, 
October’. <On the deformation of thin elastic wires + sy A. 
Basser. In the author’s previous paper (vol. avi.) on the 
deformation of thin elastic plates and shells, whilst commentdini 
the novelty, power and clegance of the geometrical investigation 
employed in Mr, Love's treatise on elasticity, he tnpugned t 
treatinen€ of the ply sica/ portion of the subject. tis on ti 
saine grown of defective treatment that Mr. Basset considers 


this as what as furnished in the present paper. A useful table 
contents precedes the test. Investigations in the lunar theer 
hy Prof, 1. W. Vrown, is a memoir to which reference 
aheady been made im our columns (No, 1352, p 533): 

( closmp paper is by Otte Staude, * Veber den Sinn der Windun 
| in den Singularen Vuncten ciner Raumeurve. 
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Rulletin del Academie Royale de Belgtgue, No. 6. ~The con- 
ditions under which hydrogen peroxide ts decomposed, by W. 
Spring. The catalysis of hydrogen peroxide takes place without 
chemical action by contact with various substances when the 
formation of water is favoured. «Any substance which is more 
easily impregnated with water than with 11,0, brings about the 
decomposition of the latter. A solution of 11,0, containing 
salts is the seat of a decomposition whose activity increases with 
the temperature. —Chemical study of cight carths of the Lower 
Congo, by EF. Stuyvaert. The analysis of earths from Boma, 
Zenze, Banza-Kasi, Mayombe, and Vungu-Mumba proves that 
the soils of the Lower Congo, sandy as well as calcareous, are 
provided with reserves of phosphoric acid and potash which 
insure a high fertility. It is certain that in the territories where 
the disappearance of forests has not modified the rainfall. as in 
Mayomhe, the cultivation of coffee, cocoa, and other economic 
plants can be carried on for a long time without the use of 
manure.—On the critical temperatures of solution and their 
application to general analysis, by 1. Crismer. The critical 
temperatures of solution may be used for the identification of 
chemical bodies without the necessity of weighing them, and 
they form a valuable additional criterion for the purpose of 
qualitative analysis. The critical temperature of solution is 
independent of the amount of either body present. It varies 
very much from one substance to another, but is constant for the 
same substance. Mora mixture of two bodies, it is sensibly 
equal to the arithinetical mean of those of the constituents 
taken singly. Just as the surface tensiuon of a liquid is reduced 
to vero at the critical temperature of vaporisation, so the surface 
tension of the lower liquid tends towards zero at the critical 
temperature of soiution, and the meniscus separating then 
becomes a plane. An optical method of determining these 
eritical temperatures may be based upon this fact. 

Wiedemann's Annaleu der Fhystkh und Chemie, No. 9.— 
Double refraction of electromagnetic rays, by Peter Lebedew. 
The author succeeded, by a modification of Ilertz’s apparatus, in 
dealing with waves not more than 0°6 cm. long, and in demun- 
strating the phenomena of polarisation, reflection. and refraction 
with apparatus of the size ordinarily used in optics. The 
resonator used was a small thermo couple of iron and *‘ constan- 
tane.” An ebonite prism 1S cm. long showed refraction to 
within 3° ofarc, Khombic sulphur showed measurable double 
refraction, and a ‘* Nicoll prism” was successfully constructed 
of two sulphur prisms with a plate of ebonite in place of the 
Canada halsam. = ].uminescence of organic substances in the 
three states, by I. Wiedemann and G, C. Schmidt. Many 
organic vapours show true fluorescence, and some, like naphtha- 
lene, give compusition spectra under the electric discharge, with- 
out being dissociated. Nathode luminescence is shown Ly many 
organic liquids, and the colour corresponds to that of the vapour. 
4ut the luminescence of the solid bodies often ditfers from that 
in the liquid state. Solid anthracene shows green, gaseous 
anthracene blue luminescence. — A vibration galvanometer, by 
I]. Kubens. This instrument somewhat resembles Wien’s optical 
telephone, and is used for measuring the intensity of alternating 
currents. It consists of 2 soft iron armature attached to a 
stretched wire. This executes torsional vibrations which are timed 
tothe period of the alternating current. The latter traverses 
four electromagnets ranged round the armature, and when the 
periods are identical the armature executes strong torsional 
vibrations whose amplitude is measured by the width of a slit as 
seen reflected in a mirror attached to the wire. ‘This arranye- 
ment is much more sensitive than the electrodynamometer. 
Vheory of the broadening of spectrum lines, by B. Galitzin. 
The molecular theory is superior to those based upon Doppler’s 
principle, upon Kirehhotl’s law, or upon damping. It admits 
of a development based upon the electromagnetic theory, that of 
molecular resonators. The broadening is a consequence of the 
forced vibrations produced by the collision of molecules. The 
want of symmetry of the broadening, and the influence of 
lemperature and pressure are immediate consequences of the 
anolecular theory as developed by the author, 


Tite numbers of the Journal of Aotany for August October 
«contain several articles of interest to descriptive botanists. 
Mr. E.G. Baker concludes his revision of the African species 
of Eriosema, and Mr. A. 13. Rendle his description of Mr. 
Scott Elliot's tropical African orchids, including a large 
mumber of new species; Mr. D. Prain continues his account of 
the genus <lngemone ¢ Mr. i. uA. L. Ballers contributes a 
Jist of Marine .\lge new to Britain; and Mr. Arthur Bennett 


NO. J Ol 52) 


ae 


ololal 


awe UNIS 


611 


some notes on Dritish Characex, There are hiographical 
notices of the late Urofs. W. C. Williamson and C. C. 
Babingtun, with a portrait of the latter, 


Boll, della Soc. Sismol. [tal., vol. i., 1895, No. 5. Some ob- 
servations made on Vesuvius on June 21, 1895. hy M. Baratta. 
Vesuvian notes (January-June 1895), by ¢3. Mercalli.—]lydro- 
thermal observations at Miumecaldo from January co April 1895, 
by C. Guzzanti. —Notices of Italian earthquakes, April 895. 
-\ valuable record of the observations of the first after-shocks of 


| the Laibach earthquake of April 14 from a large number of 


Italian stations. 


SOCIETIES AND ACADEMIES. 
LONDON, 


Entomological Society, October 2,—Drof. Raphael Mel- 
dola, F.R.S.. President, in the chair. -Mr. Mclachlan 
exhibited, on behalf of Mr. Bradley, of Birmingham, the 
specimens of Diptera attacked by a fungus of the genus 
Lmpusa, of which an account had recently appeared in the 
Eutomologists Monthly Magazine. Mr. Vl. Tunaley exhibited 
specimens of Lobophora wirctata from the neighbourhood of 
Lirmingham. Specimens of the green dark form were shown 
in their natural positions on the bark, and specimens of the 
yellow form were shown on leaves on which they rested. —Mr. 
J. W. Tutt exhibited cases formed by a lepidopterous insect re- 
ceived from the Argentine Kepublic, which he said he recognised 
as being either identical with, or closely allied to, Thyrzdopterpx 
cphemercformis, which did great damage to many orchard and 
forest trees in North America. Mr. Tutt also exhibited a series 
of Lycena egow captured by Mr. Massey. of Didsbury, on the 
mosses in Westmoreland. The males were remarkable in bear- 
ing two very distinct shades of colour. The females also differed 
considerably from the form occurring in the South of England. 
IIe also exhibited a long series of Hydnecta ducens, captured in 
the mosses near Warrington. and for comparison a series of 
Aydrecia paledis, and he read notes on the various specimens 
enhibited.— Dr. Fritz-Miiller commmnicated a paper entitled 
“Contributions towards the history of a new form of larvae of 
*sychodide (Diptera), from Tirazil.”—Baron Osten-Sacken com- 
municated a paper, supplemental to the preceding one, entitled 
** Remarks on the homologies and differences between the first 
stages of Pericoma and those of the new Brazilian species.” 
Vhe Kev. .\. EE. Eaton also contributed some supplementary 
notes to Dr. Fritz-Muller’s paper.—I.ord Walsingham, F.K.S., 
read a paper entitled ** New Species of North American Yortri- 
cide.” In this paper twenty-nine species were dealt with, of 
which twenty-six were described as new, from Florida, Cali- 
fornia, N. Carolina, Arizona. and Colorado, The paper also 
included certain corrections made by the author in the nomen- 
clature of genera. 


Pits. 
Academy of Sciences, October 7.—M. Janssen in the 
chair. Onan ascension to the summit of Mont Blanc, and on 
the work carried out during the summer of 1895 on the ** massif” 
of this mountain. by M. J. Janssen. The ascent is described. 
together with an account of the cloud phenomena observed 
during a day in the higher regions. Passing on to desertbe the 
0°33m. telescope about to he erected at the observatory, it is re- 
marked that the parts, now all assembled at the summit, will be 
mounted as a polar siderostat. .\o’Gm. mirror is to be mounted 
with the telescope. The observer will control all movements 
from a chamber of observation, which will le heated as 
may be required. .\s the instrument could not. be taken 
down and remounted, it was bodily moved on to a new hase 
formed of strong plates frozen on to the ice, and its pendulum 
then beat as regularly as at Paris. Observations with a Duboseq 
two-prism spectroscope in this very dry atmosphere failed to 
show any rays of aqueous origin in the solar ight. The obser- 
vatory has suffered a slight downward setthng towards Cha- 
mounix; this took place in 1803 and 1894, and the move- 
ment is now insignificant. (See Our .\stronomical Columin. ) 
—Study of some meteorites, by M. Tlenri Moissan, ron from 
Kendal county in Texas contained amorphous carbon, but neither 
graphite nor diamond. Iron from Newstead (Koxburghshire) 
yielded amorphous carbon and graphite, but not dimond. 
Deesite, found in 866 in the Sierra Decesa in Chili, contained a 
form of graphite only. Caillite, iron from Toluca-Niquipilso, 
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Mews MOF Sg cen TAC ne Wii Bf cay. Tron 
cee Nooy- Ure, Krassoslyhotsk. Tenga. Kuss, Hall of Nugust 
23. 28S, vuelto) Diab dianvend only. \ ferther shy te af 
eomemtetr n trom Canon Dig de gave transparent diagiend. AT 
Uo ree verictivs @f carbon have beer fenped inthis meteorite. On 
hyy ergiye na and glycosuria following allat on ot the pancreas, 

hy MK. Lepi On the integration of Hanltm’s ditterential 
ec ue tie, bey ‘I Neat smacchel. Concerning the results shown 
w the pa or, the author remarks : ** There is the true general- 
motiwe et Lronsille’s theorem, which allows the utilsation. of 


a) pregress i@ the integration ef Hamilten’s cqaations to find 
new "ypes of integrable eqilations, that as. Wo form new linear 
elements 1 which the gewtesi* lines can be determined.” On 
porasine TESS des. iy M. G. Delvales. © On the mechanical 
wreperties of allliys ct copper and zine. by VL. Georges Charpy. 
The tersife strength increases with the percentage of zine, 
attams a maxim #1 43 percent.. and then decreases rapidly : 
the clewgati nn before rupture also inereases with — the 
zee. passes thr gh a maximum ai 30 yer cent., and then 


mel din irishes.— On a carbide” of glucinum, by M. 
Tot. beau, Pure crystallised glucinum carbide has been 
prepere] at the high temperature of the electric furnace. 


The preperties ef this carbide. more particularly its reaction 
with water resulting in its decomposition in the cold with the 
preductiun of methane. resemble those of aluminium carbide 
CA. hence sepport is given to the formula CyBe,. The atomic 
weight Of glucintdm must be near ry. and glucina becomes 


Set bee are ches on the combinations of mereury cvanide 
with valites, hy M. Raoul Varet.  .\ thermochemical paper deal- 
ing witht ade yaniies, Todocyanides in solution yield the tsopur- 


y Tate ree tron ¢ 
red-btnie sy apr blue. 


valldition of potassiuin picrate at 30 C2 and tum 
Vhese salts mestthen he ofthe type Hee 


MCye Hal. ands ot ike the chhoreeyanides MCL, 22gCy,* 
transfernatey af the system 2tizCy, = MI, into lige oe 
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The Metatllurey of fren and Steel. By Thomas Turner, 
Associate of the Royal School of Mines, Vol. 1. “ The 
Metallurgy of Iron.” (London: Charles Griffin and 
Co., Limited, 1893.) 

HIS is the third volume of a valuable series of 
treatises on metallurgy, written by -\ssociates of the 

Royal School of Mines, under the able editorship of 
Prof. Roberts-Austen. 1t occupics an intermediate position 
hetween a text-book and an exhaustive treatise, and is 
intended not only for the use of the student, but also of 
persons who are connected with the manufacture of iron 
and stecl, and who, therefore, may be assumed to have 
already some knowledge of the subjects discussed. 

The attempt made by the author to compress within 
the space of 367 pages a useful account of this vast 
subject— the inctallurgy of iron-- has been satisfactorily 
aecomplished ; and although in some of the chapters the 


condensation is perhaps unduly great, yet this fault is _ 


minimised by the numerous references, which abound im 
the text, to original papers where full details may be found. 
In preparing these references, the author appears to have 
made a painstaking research into the literature of the 
entire subject, and this, together with his practical 
knowledge of its chief branches, has resulted in the pro- 
duction of a valuable treatise, which covers the whole field 
of the metallurgy of iron more completely than any other 
book in our language. <\s a standard of refercnee for 
detailed information, the /owrna/ of the lron and Steel 
Institute has been wisely chosen, as in it all advances in 
the metallurgy of the metal are recorded, and the more 
important are dealt with by specialists of note: it is, 
hesides, easily accessible. 

The volume begins with a patiently compiled summary 
of the history of iron, in which the origin and develop- 
ment of the metallurgical processes for the production 
and purification of the metal, and of the furnaces and 
appliances used, are clearly traced from the earliest times 
up to the present day. 

A condensed reseed of the nature, composition and 
characteristics of the chief iron ores, and of the modes 
of preparing them for smelting, follows in chapters iv. 
and vy. In a future edition the latter chapter might be 
extended with advantage, for, although no important 
methods are omitted, the descriptions of some are very 
brief. 

The next five chapters (vi, vil, vill, ix. and x.) deal 
respectively with the blast furnace, the blast, the re- 
actions which occur in smelting, the fuels used, and 
slags and fluxes. Vhe general arrangement of a blast 
furnace plant is illustrated by sketch plans of a modern 
Cleveland and American | Edgar Thomson) works, and 
under “Construction of the Blast Furnace” a typical 
furnace of cach of these works is selected for detailed 
description. ‘The marked differences which are found in 
the internal lines and dimensions of the furnaces of the 
two countries, and in their practical working, are com- 
pared, and the reasons which have been advanced in 
favour of each are clearly stated and discussed ; all of 
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which tend to demonstrate that there can be no universal 
standard form, size, or method of working for a blast 
furnace. Vhere are. however, undoubtedly some points 
in American practice which might be adopted with 
advantage in this country. : 

The diagram given on p. 127, illustrating the applica- 
tion of the recording pyrometer, as devised by Prof. 
Roberts-Austen, for the measurement of the temperature 
of the hot blast, is instructive. and shows conclusively 
the value of this instrument to the blast furnace manager. 

‘Yhe reactions which take place in the blast furnace, 
and the conditions which regulate the consumption of 
fuel, are very fully considered. Here the editor has 
allowed the author to state his own view of the theory 
of reduction, probably because it is evidently a “ theory.” 
It differs from that which Prof. Roberts-Austen is known 
to teach in his lectures at the Royal School of Mines. 
In chapters si. and sii. the “ Properties of Cast Tron’ 
and “Foundry Practice” are discussed with a thorough 
knowledge of the subjects, both chapters being full of 
important matter. The effects of the presence of other 
elements, especially of silicon, on the physical characters 
of cast iron, are ably and comprehensively sct forth, and 
experimental data of much value to the practical founder 
are given in demonstration of the relations which exist 
between the chemical composition of the metal and its 
fitness for special purposes. The necessity for a know- 
ledge also of the relations between its hardness and 
strength is wiscly insisted on, as, when these are fully 
grasped, the iron-founder requires only the information 
how to harden or soften his metal at will by the use of 
silicon or other agents, to produce castings in which 
the crushing, transverse and tensile strength, or othe 
characters, shall predominate as desired. These chapters 
deserve the careful study not only of the student, but 
also of the practical man, if he wishes to work intellt- 
gently, and so avoid the uncertain results which follow 
the “rule-of-thumb” methods sull too often practised 
in our foundries. In no other text-book are the subjects 
of these chapters so lucidly and completely treated. 

A description of the methods for the * Direct Produc- 
tion” of wrought iron the subject of numerous modern 
patents, and of probably more failures follows ; and the 
three next chapters (xiv., xv. and xvi.) deal with the 
“Indirect Production” of the metal. Of these, the 
chapter devoted to “Puddling” is one of the best in 
the book. ‘Fhe account of the process and its various 
modifications it contains is worthy of high commenda- 
tion. The concise descriptions and explanations which 
are given, many of which are based on the author’s 
personal experience and investigations, and the useful 
practical suggestions which abound regarding the rela- 
tive economy and eatent of purification resulting from 
modifications in the method of conducting the process, 
cannot fail to be of great value to all iron-workers. 

The corrosion of iron, a subject of not a little im- 
portance when we consider the disastrous results which 
may arise from the oxidation of a boiler-plate, a girder, 
a rivet, or a wire rope, is reserved for the last chapter 
of the book. The conditions under which this change 
occurs, the methods whitch are adopted for preventing 
or retarding it, and the experimental data on which these 
are founded, are carefully summarised here. 
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The book, however, ts too good to be dismissed with 
‘ommendation alone, and it would be unfair to tts author 
ind readers if we omitted to indicate one or two points in 
which its value may be inereased in a future edition, 
which will doubtless be soon required. The illustrations 
are weak feature of the book ; several are unsats- 
factory, being either rough in execution, wanting in detarl 
ortoo small in size. and a few can serve no useful pur- 
pose. Weare sure the student would be grateful for the 
improvement of some, the omission of others, and the 
substitution for them of working drawings, not diagrams. 
We trust the author will bear this in mind in the prepara- 
uion of his companion volume on steel. 

Vhe other faults are few and-of a minor character. 
They are chiefly those of excessive condensation in the 
sections dealing with the blast furnace. ‘These sections 
might be usefully expanded by the insertion of additional 
details respecting the actual erection of a furnace ; also 
of an example of actual working similar to the excellent 
résumé siven of the process of puddling. 

The book, however, is an excellent one, thoroughly up 
to date, and a welcome addiuon to modern metallurgical 
literature. We can confidently recommend itt to metal- 
lurgical students and all concerned with the manufacture 
and use of tron. W. GOWLAND. 
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Major James Rennell and the Rise of Modern English 
Geography. By Clements R. Markham, C.13., FLR.S. 
The Century Science Series. (London: Casscll and 
Co., 1545. 

“ TAMES RENNELL was the greatest geographer that 

. Great Britain has yet produced.” “Vhis. the tirst 

sentence of the preface, is the text of the biography. 

The authority of the President of the Royal Geographi- 

eal Society, himself the leading geographer of the day in 

this country, may be accepted it» sufficient evidence of 

Rennells pre-eminence. The name+would perhaps not 

sugyrest itself to one who had a less thorough know- 

ledge of the rise of modern Enghsh peography : for until 
the publication of this litte volume, Rennell was with- 
out any more pretendous memorial than an obituary 
notice or a paragraph ina biographical dictionary. Mr. 

Markham writes with an enthusiastic singlencss of aim: 

intent on Mustratuny his theme, he has perhaps on one or 

two occasions failed to criticise his own conclusions very 
them. = Possibly he may 
unconsciously have apphed the method fost foe ergo 


severely before accepting 
Profit r foc connecting all Uritish progress in seopraphy 
during the last fifty years with a name which cannot be 
nd to be familiar even amanist professed geographers, 
Indeed we beheve that this happily-dmed biography wall 
mike Kennell’s example more fruittalin results in the next 
fe than at has been during: the sixty-five which 
hase clipeed since the death of the great peographer. 

The tines appropriate, for the reeent meeting of the 
Internation Geographical Congress in London has 
Heo ht into pably net the superiority af other nations 

the tidy of weoyraphy as a branch of 

ene definite vend distinct: from others, capable at 
her convated by refearch and oof hemp applied to 
practh al purposes 
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Mr. Markham repudiates the suggestion that Major 
Rennell was an “arm-chair geographer” : but we are not 
sure that this somewhat hackneyed term is necessarily 
one of reproach. Rennell was greatest as a student and 
a crite, and by the practical experience of his earlier lite 
he fitted himself to speak ev ¢rthedrdé on questians, where 
insight and judgment were required to interpret, even to 
the travellers themselves, the full meaning and importance 
of their journeys. A professors chair would have heen 
his true place. 

The greatness of Major Rennell may best be under- 
stood by a glance at the mileposts of his life. He was 
born in 1742. at Chudleigh, in Devon, and at the age of 
fourteen he jomed the Navy, where he saw some serviec 
and learned to survey. In 1760 he went out to India asa 
midshipman : but after three years’ hard work, largely oc 
cupied in surveying in the Indian Ocean, he left the Navy, 
jomed the East India Company's service, and received 
the command of a ship. As if by a stroke of magic he 
was nominated Surveyor-General of Bengal and gazctted 
an ensign inthe Bengal Ingineers in 1764, when only 
twenty-one years of age. In this new and congenial 
sphere he worked devotedly for thirteen years, personally 
surveying the most unhealthy part of India with such 
success that in 1779 he published the * Bengal Atlas” 
containing the first authentic maps of the province. He 
left. India in 1777, and, setthng im London, deveted 
himself to critical geographical studies. His first purely 
geographical work was a “ Memo to the Map of Iin- 

dostan,” and the map itself. fn 1781 he beeame a Fellow 
_ of the Royal Society, and subsequently he communicated 
two papers to the PAv/asophical Trrasactions, \\though 
ygnorant of the classical languages, he studied the works 


of the Greek geographers in translations, ind so produced 
is famous “Geography of Herodotus” and‘ Com- 
parative Geography of Western Asia”  ‘Vhen turning to 
the burning question of his time in geography, the 
penetration of Africa, he pieced together the information 
brought home by Ledyard, Tlornemann, Mungo Park, 
and other explorers sent out by the Mirican Associadon, 
Here the results of subsequent discovery did not iabways 


confirm the provisional conclusions he arrived at froma 
eritical study of the data at his disposal, but his con: 


traversies as to the course of the Niger interest the 


world no more, 
Mr. Markham considers that Rennctl was * the tounder 
of another branch of the science of scography, which 
has since been called ofeanography "i yet we find in Dre 
Murray's compendious history of occanezraphy in the 
summary of the scientific results of the Chafleager 
Expedigon, a much more ancient lineage for that branch 
of science, and in the record of its development Rennell’s 
name is not even mentioned. Ile certainly succeeded in 
calling attention to the importance of ocean currents, and 
made many shrewd observations as (a their origin, pre 
parmg the way for the wider generalisations of Maury. 
He strongly held) che theery that ocean currents are 
primarily due to the prevathng winds ; and it is mtcrest= 
ing to notice thatthe particular current issuing: from the 
Bay of Biscay, to which his own name is attached, should 
only last year have been shawn by Thautrety to have 00 
permanent plice, but te vary in force and direction with 
| the changes of the wind. 
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lt would be impossible to notice the numerous memoirs 
by which Major Rennell impressed the learned world of 
his time. With Sir Joscph Banks and other friends, he 
formed a sort of social circle for travellers and scientific 
men, which ted to the formation of the Raleigh Club in 
1827, ancl may be sail to have formed the nucleus of 
the Royal Geographical Socicty established three years 
later, 

Rennell’s training was purely a practical one in the 
hard work which gaye him a mastery of the techni- 
cahties of surveymg and map-construction. Knowing 
the actual forms of sea and land at first hand, able him- 
self to delineate them with exceptional skill, he could 
not make the mistakes which beset the merely theoretical 
student. This is still the one way to become a practical 
geographer, only in the present day a working knowledge 
of geology must be added to proficiency in the arts of 
observation and measurement. On such a foundation, so 
gained, theoretical instruction may profitably be super- 
imposed. Mere tectures on theoretical geography, iso- 
lated lessons in the usc of instruments, do not suffice to 
make a man a geographer, any more than lectures on 
theoretical chemistry and a few repetitions of the routine 
of simple analysis will make a man achemist. If British 
geographers are to catch up and keep pace with those of 
the continent, they must receive systematic traming in 
their student days, and take up geography as a serious 
study, as one takes up any other science. For, alas, the 
good old days are gone, and there is no Warren Hastings 
on the threshold of the twenticth century to confer 
pensions of £600 at the age of thirty-five on the would 
be Rennells of to-day! As geolovical students have 
to follow other methods than those of Murchison, so 
present-day geographers cannot take Rennell too literally 
as their model ; and AMlr. Markham plainly states that he 
looks to the labours of the University lecturers in geo- 
graphy to maintain the succession of British geographers. 
If this is to take place, there must be fresh organisation 
and cncouragement of pure ycographical research or the 
part of the Universities. Much progress ts improbable 
as long as the antithesis between “geography” and 
“science” is a possible figure of speech. It is not so in 
Germany. HuGH RoneRT Min. 
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COUNTER-IRRITA TION. 

The Theory and Practice of Counter-Irritation. By V1, 
Cameron Gillies, M.D. (London: Macmillan and 
Co., 1895.) 

R. GILLIES has selected a subject rich in Nterature 
but poor in experiment, and has treated it entirely 
from the literary as opposed to the experimental side. 

The first part of the book is devoted to a résumé of the 

literature of counter-irritation, and inflammation, which 

Dr. Gilles rightly considers he must not only quote, but 

criticise. Some ot his criticisms we do not understand, 

some are entirely superfluous, Dr. Gillies taking up much 
space in demolishing theories which in the present day 
nobody could possibly belicve in, some—and two of 
these we shall consider ~show a want of scientific under- 
standing. 

On page 73, our attention is drawn to a paper by Dr. 

Hollis, published in the St. Bartholomew's llospital 
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Reports for 1874. Dr. Hollis showed that vesication could 
be produced inthe Actiniu: by the local application of 
liquor amumoniv, The importance of these researches 
consisted in the fact that they demonstrated that the 
living cell itself. using this term in its general sense. was 
capable of reacting to an irritant. It is to work done 
exactly on these lines by Metschnikotf! that we owe the 
modern theory of Phagocytosis. Vhe physiology, the 
pharmacology. and the chemistry of the cell are presum- 
ably to Dr. Gillies, as * provoking” as he aclmits Dr. Holly’ 
monograph to be. ‘The second class of experiments per- 
formed hy Dr Hollis demonstrated that local reaction to 
irritants took place in the excised tail of a newt, thus 
showing that this local reaction was independent of the 
yeneral circulation, 
periments, not only upon moral and humane grounds, but 
on the ground also that we have not been able to make 
sure that any good has come by them.” * The tail is 
either dead or living, if living the result only shows that it 
is a living result; if dead we are not as physicians con- 
cerned with the chemistry of the action.” 

Qn page 78, our author considers an article by Dr 
Lauder Brunton in the St. Bartholomew’s (not the St. 
George's Hospital Reports for 1875. Dr. Gillies differs 
from the author upon two points. First, he | Dr, Giles 
denics that inflammation can occur independently of 
congestion. One would haye thought that this had been 
settled by Hollis. Vhe discrepancy is explained when 
one finds, after a pape’s reading, what Dr. Gillies means 
by congestion= ‘an acceleration of the processes of 
nutrition.” When arguing with a physiologist it is as 
well to adopt the usnal physiological terminology. The 
second point of difference is Brunton’s dictum that 
“pain In an inflamed part is probably due to distension 
of the vessels and pressure on the nerves.” * The cha- 
racteristic pains of neuralgia so called,” says Dr. Gillies 
“are not casily if at all referable to the pressure from 
ts a nerve which the scat of 


Dr. Gillies objects to “all such es- 


active congestion.” is 
neuralgia an inflamed part ? 

Dr. Gilhes evidently beheves that “he alone destroys 
who rebuilds,’ so we are not left merely amongst the 
ruins of other theories, but are provided with a “new ” 
one. “Whatever good comes by the use of counter- 
irritants is becanse, by their irritant effects, they stimu- 
late the activity of the tissues of the part to which they 
are apphed and accelerate the blood supply thereto, so 
increasing nutrition or repair, ay the need may be.” 
This is the only new theory which we have been able 
to extract from chapter vii, What about the remote 
effects of counter-irritants? If Dr. Githes is convinced 
that whether directly or remotely counter-irritants act 
beneficially only when they directly, or retlexly, increase 
the blood supply, that is at least a coherent theory ; 
we think it quite probable that irritation of a given skin 
arca by a blister or otherwise can vive rise to veflex dila- 
tation of the corresponding vascular area. Bradford * 
actually observed dilatation of the vessels of the kidney 
upon stimulating the central ends of the posterior roots 
of the so-called renal area, whereas stimulation of the 
central end of an intercostal nerve always caused con- 
traction. Dilatation of the vesscls of the splanchnic 


1“ Lecons sur le Pathologie compare: de | inflammation. 
2 Journal of Physiology, \ bx. 40 4. 
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area has been observed upon stimulation of the central 
end of the sciatic nerve durmg chloral! and pyridin ? 
poisoning, showin, the intlucnce exerted by the condition 
of the centre at the ume of peripheral sumulation. 

Of the second, the so-called * practical” part of the 
book, we have lite to say. From what we have read, 
we regard Dr. Gillies’ practice as no sounder than his 
theories. The reprint with which he provides us of 
Dr. Davies’ original communication on blistering in acute 
rheumatism, and the controversy thereon, is the most 
interesting part of the book. We should lke to know 
who it is who beheves that the “serum? is “adurndtantly 
charzed with lactic acid” in acute rheumatism ; and, 
supposing it was, how much one is likely to get from 
the scrum, say. of half a dozen blisters? p. $8. To 
sum up our remarks, we do not consider the book of 
value either to physicians or physiologists. The facts 
it contains are not new, and the theories do not justify 
their existence. since they fail to fulfil the conditions 
which should be demanded of all hypotheses, viz. to 
indicate lines of research which shall offer a reasonable 
hope of increasing our knowledge. One merit which it 
possesses, is that it may draw attention to some valuable 


pieces of work which might perhaps otherwise have been 
Pes i 


is 


disregarded. 


A NEM DEPART RE IN GEOMETRY. 
Die Grundschilde der chenen Geometrre. By Dr. Vv. 
Eberhard, Professor at the University of Konigsberg 1.P. 
Bd. 1. 8vo. xiii. +302 pp. Five plates. | Leipziz : 
Teubner, 1895. 
HE history of Analytical Gcometry affords a curious 
subject of study to the thoughtful mathematician, 
It would seem that equations between coordinates were 
first used to express spatial relations discovered 
intuitional processes, and the equations were combined 
alyebraically to discover other implicd spatial relations. 
For this purpose it necessary to interpret in 
geometrical terms equations arrived at by algebraic 
processes from geometrical data, and the facility thus 
acquired led men to seck for similar interpretations of 
equations set down withont reference to geometrical 
conditions. Hence it happens that modern developments 
of Analytical Geometry appear rather to present 
algebraic facts in yeometrieal language than to deduce 
results that can be apprehended by intuition from data 
Such a notion as that of a enbie surface, 


Wail 


of intuition. 
for instance, would seem to be essentially analytical, and 
although at has been proved possible to arrange a 
yeometrical construction for an algebraic curve whose 
equition is gaven, yet the construction iarived at is so 
artificial that tptuition fails to yrasp by its aid the 
ne esary form of the curve. Looking at the subject in 
th s way, it eens hardly too much to say that the algebra 
who h was desizned to be the servant of the gcometer 
he one hit master, 
Some such reflections as these form the starting-point 
of Dr, berhard s work. ‘The volume under notice is to 
be the brit of a senes, and in his long preface? he sets 
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forth his aim and method. Iere, after tracing the origin 

in experience of simple geometrical notions such as those 
of the straight line and the plane, he divides curves and 
surfaces into two classes, the regular (gesetzmiissig’ and 
the fortuitous | zufalig. and proceeds to inquire after — 
intuitional criteria available for distinguishing between 
them. He defines a regular lecus as one in which a 
relation that can be apprehended by intuition connects 

a variable point of the locus with a finite number of 
points fixed init. The kind of relation which he admits 
as capable of being apprehended by intuition 
essentially topographieal. This will be elucidated by 
considering the example he gives. Let a system of 
points be taken, and let planes be drawn through them 
three by three. ‘These planes will in general intersect in 
other points besides those of the original system. Let 
planes be now drawn through the points of the extended 
system three by three. These planes will again intersect in 
some new points, and the process can be continued. Let 
the process be arrested at any stage, and suppose a set 
of four points of the extended system lie in one plane. 1f 
one of the points of the original system were slightly dis- 
placed these four points would generally cease to lie 
in one plane, but if the particular point of the original 
system were displaced ona certain surface, the four points 
would remain in a plane, ‘Vhis property constitutes a 
definition of the surface available for intuitional gcometry, 
Te will be seen from the example that the method rests 
upon the topographical relations of systems of points. 

Vhe description of these relations for a yiven system 
can be carried out systematically, and the process cons 
sists in the use of two related notions. ‘The first is the © 
notion of * characteristics,” and the second is the notion 
of the ’ index” of a point in a plane system. If three 
points out of four are taken ina definite order, the triangle 
formed by them is described in the positive or negative 
sense by an observer on the same side of their plane as 
the fourth point. The sense of description of the tnangle 
formed by three points in a definite order for an observer 
on a definite side of their plane is the characteristic of 
the three. ‘Vhe index of a point ina plane system js the 
order in which a line turning about that point meets the 
other points of the system. .\ statement of the indices — 
simplifies the problem of stating the characteristics. 

The bulk of the present volume is taken up with 
theorenis concerning the characteristics and indes- 
systems of groups of points in a plane, and they are fully 
exemplified in the cases of groups of four, five, and six 
points. Tn an investigation of so novel a character we 
find, as we might capeet, original methods of working 
and difficult arguments. “Vhe want of figures in Wustra 
tion of the earlier chapters, and some of the notations — 
employed, combine with the nature of the subject to 
render the book difficult to read. 

The endeavour to make the geometry of curves and 
surfaces of high degrees more intuitive is laudable, a new 
assification of loci founded on geometnic rather thaw 
alyebraic principles is also a worthy object of research 
and the idea of grounding such a classification im topor 
graphical circumstances is ingenious ; but a inal judgment 
as to Dr. Eberhard’s success in these dircetions can onl 
be pronounced after his complete work has been given to 
the world. Pa dnl Lec 
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OUR LOOK SHELF. 


Tlandbook of Grasses, treating of their Structure, 
Classification, Geographical Distribution, and Uses, 
also describing the British Spectes and their [Habrtets. 
By William ‘Hutchinson. 8vo. 
London: Swan Sonnenschein and Co. 
Macmillan and Co., 1895.) 


Tits is a cheap popular work, adapted for the use of 
elementary students. There is nothing that covers the 
same field in existence already, and it fultils its purpose 
excellently well. It would have been better to have 
called it “An Introduction to the Study of the British | 
Grasses,” as it only deals in detail with the British species, 
which are not more than onc-thirtieth of the total number 
of grasses that are known in the 
short introduction explains how easily a collection of 
dried yrasses can be made, The first chapter, called 
“Structure,” gives all the different organs in detail, 
showing what is the general plan on which grasses are 
organised, and explaining the general and special terms 
which are used in describing the genera and species. In 
the second chapter, which is the longest in the book, 
the hundred and odd British species are classified 
according to their localitics, and described in detail, most 
of the common kinds being lustrated by small woodcuts, 
with dissections. The third chapter is devoted to 
classification, in which Bentham and Ilooker’s ‘Genera 
Plantarum” is followed. The British genera are 
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book, three fatal falls and one severe accident are noted, 
and the tale of deaths is sustained throughout the book. 
Yo those who are filled with the desire to climb, this 
spice of danger only gives zest to the recreation ; and 
the fact that several lives have been lost in attempts to 
scale a certain rock, is a sufficient reason for many 
Mnglishmen to tackle that rock and endeavour to scale 
it. Inthe book under notice, all the essential informa- 
tion about climbs in Wales and Ireland is given, with 
thirty-one illustrations (hy Mr. Ellis Carr) and nine plans. 
By means of it, the would-be climber will be able to 
select his hills and peaks without difficulty, and with its 
assistance he may do in these islands hill-climbing which 
will form no mean part of a real mountaineering educa- 
tion. The book is primarily intended for those who 
chmb for chmbing’s sake, hence little attention is paid 
to the geological interest of the rocks and hills described. 


LETTERS LOPE EDITOR 


(The Editor does not hold hinself responsible for opinions ex- 
pressed by his correspondents. Nerther can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications.) 


The Feeding-Ground of the Herring. 
IN his presidential address to Section D of the British Associ- 


described in detail, and the characters of the thirteen | ation at Ipswich, Prof. ]lerdman says :-— 


tribes there adopted, several of which are not represented 
in Lntain, are given. he rest of the book is occupied 
by a readable account of the geographical distribution of 
the grasses, especially of the cereals, and an account of 
their various uses for food, and in other ways. Graminew 
is one of the most universally distributed of all the 
natural orders of plants, and, in point of the number of 
specics, is only cxeceded by five other natural orders : 

Contpostta, Leguminose, Orchidee, Melastomacee, and 
Rubiacee. Between three and four thousand species of 


grasses are known, and they are classified under ibree , 


hundred penera. he litthe book is well written and 
trustworthy, and no doubt will secure a good circulation. 
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London : 


Rural Wider Supply. Voy Man Greenwell, 
aml Wo 1G, (CHS AN NIE Ib. IRR elites 
Crosby Lockwood and Son, 1895. 

on water 
of the 


In this volume we have an clementary work 
engineering, containing a suffictent account 


principles and construction of waterworks to be of real | 


usc to engineers, and forming at the same time a good 
introduction to more claborate treatises. The volume is 
based upon a series of articles which appeared in the 


' 


Builder last year, and it contains valuable information | 


upon all matters connected with water supply. It is, 
indeed, what its secondary title represents it to be, 
namely, “a practical handbook on the supply of water 
and construction of waterworks for small country 
districts.” Vhe book is full of details on points which 
are continually before waterworks engincers ; and though 
these details are mostly rules and formule which have to 
be accepted without being understood, they will be of 
great assistance in planning schemes of water supply 
and in carrying out the works. 


Wrttish [sles 11. 
W. P. Ilaskett Smith. 
Pp. 197. (londen: 


Wales and [relani. 
Ireland. By 


Climbing in the 
Hees) 13S: 
ik, (Ca Iplewate 
and Co., 1895.) 

CLIMBERS will find this little pocket-book an invaluable 

guide to instructive scrambles in Wales and Ireland ; 

but the large number of fatal accidents recorded in its 
pages is hardly calculated to give other 
mountainecring fever. On the first two pages of the 
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* Probably no group of animals in the sea is of so much im- 
portance from the point of view of food asthe Copepoda. They 
form a great part of the food of whales, and of herrings and many 
other useful fish. both in the adult and in the larval state, as 
well as of innumerable other animals, large and small. Con- 
sequently, | have inquired somewhat carefully into their dis- 
tribution in the sea, with the assistance of Prof. Brady. Mr. 
Scott, and Mr. Thompson. These experienced collectors all 
agree that Copepoda are most abundant, both as to species and 
individuals, close round the shore, amongst seaweeds. or in 
shallow water in the Laminarian zone over a weedy bottom. 
Individuals are sometimes extremely abundant on the surface 
of the sea amongst the plankton. or in shore pools near high 
Water, where, amongst /vetexomorpha, the Uarpacticida swarm 
in immense profusion ; but. for a gathering rich in individuals, 
species. and genera, the experienced collector goes to the shallow 
waters of the Laminarian zone. In order to come to as 
correct a conclusion as possible on the matter, | have consulted 
several other naturalists In regard to the smaller groups of 
more or less free-swimming Crustacea, such as Copepoda and 
Ostracoda, which I thought might possibly be in considerable 
numbers over the mud. T have asked three well-known 
specialists on such Crustaceans viz., Prof. G. S. Brady, F.BR.S., 
Mr. Thomas Scott, I. L.s.. and Mr. 1. C. Thompson, V1.5. 
—and they all agree in stating that, although interesting and 
peculiar, the Copepoila and Ostracoda from the deep mud are 
net abundant either in species or in individuals. In answer to 
AS questior which of the three regions, (1) the littoral zone, 

(2) from low water to 20 fathoms, and (3) from 20 fathoms 
onwards, is richest in small free-swimming, but bottom-haunt- 
ing, Crustacea, they all replied the middle region from 0 to 20 
fathoms, which is the Laminarian zone and the upper edge of 
the Coralline. . . . [Mr. T. Seott] tells me that as the result of 
his experience in Loch Fyne, where a great part of the loch is 
deep, the richest fauna is always where banks occur. coming up 
to ahont 20 fathoms, and having the bottom formed of sand, 
gravel, and shells. The fauna on and over such banks, whick 
are in the Coralline zone, is much richer than on the deeper mud 
around them. On an ordinary shelving shore on the west coast 
of Scotland, Mr. Scott, who has had great experience in collect- 
ing, considers that the richest fauna is usually at about 20 

It seems to me that these three specialists, or experienced 
collectors, have not given Prof. [ferdman any information as to 
whether free-swimming Crustacea, such as Copepoda, are found 
in considerable numbers over the mud or not, as maintained hy 
Dr, Murray in his concluding remarks in the Sunmary volumes 
of the Challenger Report, and | propose to answer the 
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ection here For ten years T have been engaged in 
Iredging and trawling about the coasts of Scotlind, chiefly 


scaptainof Dr. Murray's yacht: Vedio. and my experience 
loes not coinewle with that of Messrs. Brady, Scott, Thompson, 
nd Verdman. Vor instanee, in Loch Fyne T have always been 
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ble at any time of the year to collect in half an hour enormous | 


Av Upham over the mid 
“Any person can see 


numbers of Au beta, Crlanm, and 
in depths of about 7o fathoms or greater. 
atthe Millpore 1: iological Station large bottles tilled with these 
Crustaceans taken in asingle hav) T he stomachs of the herrings 
are frequently clammed with these Crystaceans, and the herrings 
certainly never got thi, food about the Laminarian zene, as 
suggested in Vrof. Ulerdntan’s address. 

Dr, David Robertson, whe is one of the best-known collectors 
in the ceuntry. pointed out years age that the Loch Fyne 
herrings got their teod ia the deep water. and attributed their 
fine quality te this fact. Ir. Rebertson authorises me to say 
that, though there may be more species of Copepods in the 
Laminarian sone than in the deep water, still the number of 
individitals is very meh greater in the deep water over the mud. 
a> is conclusively proved ‘hy the Jodie as work. 

Troper methods must, of course, be used, for 1 know of at 
least one instance in which a gentleman of considerable 
scientine repute Was prepared fo say that the free-swinming 
Crustaceans over the mud bad completely left Loch lyne : he 
communicated his opinion to Dr. Murray, with the result: that 
the JAdtisa was ordered to Loch Fyne to investigate the matter. 
\s was expected. the result was that these Crustaceans were 
found in as great profision as on any previous occasion. 

The result of my experience in Loch Fyne is that the nearer 
the nets are Grageed to the mud in the deep water the greater 
will be the number of Hur dada, Catanus, and Nyetiphaies 
captured. | have taken. hundreds of times, in 7o fathoms, in a 
single haul lasting from twenty minutes to half an hour, more 
Copepods than can be collected in the Laminarian zone in eight 
orten days. 1 have alse captured herrings by means of drift 
nets sank te the bettom in depths of 7o and So fathoms, and 
their stomachs were hled with Crustaceans of the same species 
as we captured by the nets just ever the mid at these depths. 

As tothe deep nfad in toch Fyne net producing a rich fauna, 
] may state that in the deepest water the trawl could not be kept 
down fora longer time than about half an hours otherwise the 
deck engine and all ether appliances on board would have failed 
to bring the net to the surface through sheer weight, chiefly of 
organisnis, There was venerally a certain percentage of mud 
present, but the bay of the net was yvenerally crammed with 
thousands of .févart.. which dive there. along with Preten 
iptemrudiatur. Hippolyt, Pandaln , Crangon, As idians, and 
many other invertebrates and tshes. 

Pohase dredged Loch byne systematically for months, and 
examined its favna from the littoral zone to the greatest depth : 
the specimens collected are now beside me, and all the journals 
with the notes are in Dr. Murray's possession. But FP think 
enough has been Suid te show that the greatest abundance of 
Copepods is nut to be found in the Laminarian or other shallow 
vones, but the deep water over the mud: also that the deep 
mul does passess a very rich fauna. T speak only of the 
abundance of the above-mentioned organisms, with which Tam 
well acquainted. Tam nota specialist nora scientific man, but 
] have had a great deal to do with the practical part of the 
Investigations whieh have assisted Dr. Murray in drawing his 
conclusions. ATEN ANOLE 1b KBVNI, 

Millport, Cumibrac. NOD, October 5. 


The Toronto Meeting of the British Association. 


An ettort will be made to have the necting of the American 
Asoeuation for the Advancement of Science held at San Fran- 
iscoin 1897, sothat the members of the British Association may 
row the continent, and youn us there, cither before or after their 
Whome ting at Toronto, which many ef us hope to attend. 

\ Weqyge ten ot pret importance. and deserving immediate 
waideration, Weems me that the Australasian Nssociation 
houll try te arrange a mheeting for the same year on the Vacific 

of Anwrica, © that we may all join in the meeting: of the 
Awenein Wem ion at San Lrancisco.  Vhis will be the first 
mein of aay of these AWweeciations on that coast, and hence a 
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officers of the Australasian 
so bot thank that @notertion of this letter in NATURE 
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will find them. ] have already sent a letter at a ventare to the 
President by his official tithe. as | do net know his name, in care 
of the Post-master of Melbourne, to be forwarded 3 but perhaps 
the Post-master may not know where ta send it 
T have also written to Mayor Sutro of San Francisco, calling 
his attention to it. Wace TT. Tare 
Brooklyn, October 9. 


The Theory of Magnetic Action upon Ligh. 


1s the British Association Reports for 1893. Mr. Larmor has 
attempted to show that a satisfactory theory of magnetic action 
upon light can be constructed by means of a modification of 
Maxwell's theory which was proposed by Prof. Fitzgerald in 
18793 and he alleges, with special emphasis (see p. 349), that 
his theory furnishes **a consistent scheme of equations of reflec- 
tion and refraction, without the necessity of condoning any 
dynamical difficulties in the process. And on p, 350. after 
raising objections against a theory originally Sica ie Prof, 
Rowland, and afterwards fully developed by myself. he says: 

* But against this procedure,” that is my own. ‘there stands 
the pure assumption as regards discontinuity of electric foree at 
an interface.” 

Yo fully disenss the defects of Larmor’s resuscitation of Mitz- 
gerald’s theory would occupy too much space, and would 
necessitate the introduction of a considerable amount of mathe- 
matical analysis. | shall. therefore, confine myself to painting 
out that his theory is open to exactly the same abjections as 
my own, viz. drscoutiaurty of the tangential oompenent of electro 
mottve force atan thlerface. 

One of Larmor'’s houndary conditions (see p. 
to the condition that the expression 


349) is equivalent 
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should be continuous. Now gmk = (), where 3 as one of 


the tangential components of the 1. MAT. at an interface: also 
in unmagnetised media C > 0. Consequently. if accented 


letters refer te the latter medium, the condition becomes 
() + grCdB 8 — Low Cyydfjdt = : 

in other words, (de fasgential component of the HALF. 1s 

discontinuous, ALT Basser, 


Molyport, Berks, October 9. 


The Society of Chemical Industry and Abstracts. j 


Ato othe recent annual meeting of the Society of Chemical 
Industry. the retiring President and the new President cach made _ 
some remarks concerning the coat of the journal of the Society. 
and the necessity of curtailing expenses by dealing more strictly 
with the abstracts. T suppose hardly any two of us would quite 
agree as to what is the rubbish, Teutonic or otherwise, which — 
ought (o be left out, and what is good matter, which ought to el 
abstracted at greater or less Jenuth. No mater who is editor 
all of as would abide as firmly as ever in the belief that we could 
have made a better selection of articles for abstraction, Before, 
however, we set about any further movement in the direction of 
cutting down abstracts to a mere useless list of tides, | would 
like to point out one direction in which expense might safely be 
curtailed without fear of objection from any quarter, All will 
agree, Tam sure, that it is a waste of money to abstract: the 
same article twice, Tam sure other members besides myscl 
inust have noticed that this blemish is not entirely absent from 
the Society's journal, Tt should be known to every chemical 
babe and suckling, that even very unimportant papers are some 
times published more than once. Vet this seems to have 
escaped the notice of whoever is responsible for the editing 
of the abstracts. Witness the following: from this year’s 
journal 1’. 389, “!Sulphides of Cobalt and) Nickel, .4. 
Villiers (ull, Soc. Chim... Par 13 [4]). and “* Qualitative 
Separation of Nickel from) Cobalt, A. Villiers, Ba// Sey 
Car, 1895, 13 (4). Now det us tun te p. 524, where we 
find, “Sulphides of Nickcland Cobalt, A. Vithers, Couples rend, 
TXog, 119, and on p. 509, *Cualitative Separation of Nickel 


and Cobalt, A. Villiers, Comptes rend., 1805, 120," We 
have allay and niekel in one case, and nickel and cobalt 
in the others but the articles from the “d/ Soc Cara 


are the same as those from the Comptes rod, and by uu 
same author. Ao still more incomprehensible + sample wil 
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he found on comparing pp. 191 and 313. On p. 191 we 
have a short abstract of an article on petroleum, by A. Riche 
and G. Maiphen. On p. 313 we have a long abstract of the 
same article. In one case it is given under graletatize organic 
chemistry, in the other under gvantitative organic chemistry. 
Yet the reference in each case is the same—“ /. Pharm. Chim., 
1894. 30, 289. In this case, therefore, the abstracts are not 
even prepared from different journals, 

| would sugyest, then, that the first reform which the Editing 
Committee might institute in carrying out their scheme ol re- 
trenchment, should be one placing a lint on the number of 
nbstractors who are to deal with one and the same article, even 
when it occurs in different publications.  JAMes IIENpRICK. 

(Glasgow, October 2. 


Note on the Dendrocolaptine Species, *‘ Dendrexe- 
tastes capitoides” of Eyton. 


Ir recently became necessary for me to examine some of the 
Vendrocolaptine birds in this museum, and among them the 
species named above. (ur specimen, the type of the genus 
Dendrexetastes founded by Eyton in 1851, in Jardine’s ‘* Con- 
tributions to Ornithology.” on a skin from an unknown 
locality, formerly in Lord Derby's museum, has evidently been 
examined by Dr. Sclater. for its label bears, in the well-known 
calligraphic. of that distinguished authority on this group, the 
name Derdreretastes temminucki. The difficulty U have in 
ascribing our specimen to that species is the cause of this note. 
According to the fifteenth volume of the ‘ British Museum 
Catalogue of Birds,” by Wr. I. L. Sclater, the genus con- 
tains bul two species. YD. femmincké and D. decide’, which, by 
his key on p. 140, are distinguished from each other, the former 
by having ‘* blackish cross-bands”* on the belly, and the latter 
having that region ** uniform brown.” On consulting Eyton’s 
original description in the ** Contributions to Ornithology,” 1 
can find no mention of any cross-bands on the belly; for there 
are none on the skin, which is apparently that of a mature 
hird, In Jooking up next the description by  Lafres- 
Maye. in the ** Revue de Zoologie” for 1851. of his D. fem- 
minckt?, to which Th. Sclater has relegated as a synonym 
Ityton’s 7. vapilottes, | read:—"t . . . « pectoris ventrisque 
phimis tos umbrinis, in medio macula trangulari-clongata 
nivea nigro marginata notatis; ventris maculis strictis; fere 
Hinearibus; subcaudalibus paljide  rufescentibus, albo late, 
fuscoquve anguste viltatis. “These words, as I interpret 
them, make no mention of the presence of cross-bands on the 
helly of 7. fememinchz, while the latter half of the quotation, in 
regard to the under-tail-coverts being pale rufous, with broad 
white and narrow fuscous spots, does not apply to 7). capitordes, 
for the type-skin before me presents no such characters. The 
plate illustrating Lafresnaye’s description of the first-mentioned 
Hird (loc. sup. cét.) shows its breast-spots to be much narrower, 
though not linear, and shorter than those in 7). caprtoides, while 
the spots on the feathers on the upper part of the belly can 
hardly be termed ‘* fre Jinearibus.”” which they are, however, in 
PD. capitords;, The lower belly in the plate, ** plumis totis 
ambrinis,” shows, just as in the last-mentioned species, not a 
single cross-band. It would appear to me, therefore, that 2. 
<apitoides, Eyton, can scarcely be = 2. tenuninch?, Lafr., while 
the latter differs from 2. der72/7 (of which | regret our museum. 
dloes not possess a specimen), and, I take it, from 2. capitordes, 
by its sinaller and narrower throat-spots. The subcaudal 
characters separate D. cafttotdes from DY. temmincki, and 
apparently the typical 7. deaz//2z is separated from it also by 
the ‘* strits strictissimis ” of the breast, and the very linear shaft- 
stripes of the upper neck feathers. Is 2. capftoides = D. 
avid? ? Or are there three species? T incline to the 
opinion that there are. Henry O, FoRBEs. 

The Museums, Liverpool, October 8. 


The Pressure of a Saturated Vapour as an Explicit 
Function of the Temperature. 


Ir may be of some interest to note that Cailletet and Mathias’ 
“Law of Diameters,” in combination with any equation of state, 
such as Van der Waals’, which applies to the region of coexist- 
ence of liquid and vapour, supplies an (empirical) expression for 
the maximum pressure of a vapour at any temperature T in the 
form of an eaplicit function of this temperature and known 
constants. 
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let f, 7 and T denote the pressure volume and absolute 
temperature of unit mass of the substance. According to Van 
der Waals’ original equation of state, we have then : 


( eo Fs 
eee - 6)=RT. 


Ifzy, ts. 73 denote the roots of this cubic in 7, we have: 
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Now, for any definite value of T less than the critical rempera- 
ture, these equations give, when we put / equal tothe maximum 
vapour- pressure corresponding to this temperature, three values, 
7 Vs 7g, LO of Which (say z and 7) denote the volumes of 
unit mass of the substance in the states of saturated vapour and 


‘*saturated” Hquid at this temperature. .\ccordingly. and 


7 
- denote the densities of the substance in these states, and the 
Fla 
law of Cailletet and Mathias, above referred to, enunciates that 
the arithnietic mean of these densities can be very fairly repre- 
sented as a linear function of the temperature. Therefore we 

can write + 

tm +e 
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where @ denotes a-linear function, whose two constants are 
known. 

Ehminating 7, 7, and zy from the four equations (i.). (ii), 
(ii.) and (iv.), we readily obtain :— 


0 SL 0 ac OL 
oT i 
This result simply amounts to the following :— 
If we fix the temperature T of a vapour. then the maximum 


vapour-pressure at this temperature is completely determined, 
Bale 


alist) 


p= KT). 
Similarly the sum of the densities of saturated vapour and 
liquid in contact with it is determinate if T is fixed, and thus 


ic 
t 


+ Ls o(T). 

equation (v.) shows that the former function is known if the 
latter be known, and as Cailletet and Mathias have shown that 
the latter is very approximately linear, we can give the form of 
F(T). 

This result, however, is not of any practical use unless the 
equation of state does really apply with good approximation to 
the region of liquid and vapour. 1G) DOxeee 

Holywood, Co. Down, 


Colours of Mother-of-Pearl. 


IN numerous text-books the colours of mother-of-pearl are 
included amongst phenomena of colour produced by striated 
surfaces, and though it is conceded that only a part of the colour 
is due to this cause, that part ts generally assumed to be, at any 
rate, an appreciable quantity. Experiment will show, however, 
that such is not the case. When the colour produced by the 
striations is viewed in an impression of the pearl on sealing was 
or gelatine it is visible, though it is totally different in character 
from the iridescence of the pearl itself, in which the tiny con- 
tribution of colour from the striations is completely overpowered 
hy that due to another cause. In white mother-of-pearl the 
striations are often as close together as in coloured varieties, and 
at certain angles, when viewed by light from a defingd source, 
there isa little colour visible in the white specimens ; just somuch, 
and no more, is contributed by the striations of the coloured 
specimens, as may be shown by viewing a piece under the 
surface of water, when the effect of the striations is necessarily 
abolished, though the iridescence is not at all appreciably 
diminished. The whiteness of some varietics must be attributed 
to a different thickness or greater opacity of the laminw. It is 


these lamina: which, acting as *‘ films,” give rise to all the colour 
vf naere, practically ; and the phenomenon should he included 
amongst those of colours from ** fhns,” and not from ** striated 
surfaces.” the latter being merely incidental, and for aff practical 
purposes contributing nothing to the effect. 


C. Er. Bexuan. 


A RATIONAL CURE FOR SNAAL-BITE, 


y TWEN it was established beyond dispute or cavil 
that the serum obtained from animats, immunised 
ayainst bacterial infections ind intexications, possesses 
in a marked degree antitoxic powers as distinguished 
from antibiotic powers and that such serum when mixed 
in a test-tube with the bacterial poison in question will, 
so to speak, neutralise the toxic effects of such poison, 
however deadly, it was merely a question of time, 
Opportunity, ind patience that attempts would be made 
to extend the principle of serum-immunisation to other, 
Zc. non-bacterial, poisons. Ehrlich was the first to show 
us the way. He gradually accustomed animals to with- 
stand comparatively large doses of abrine, ricine, and 
robinc, three vegetable toxines, all belonging to the 
group of protcines, reacting as albumoses or globulines. 
in that manner he produced in the animals a relative 
immunity, or perhaps, more correctly, a tolerance. He 
found that though subcutaneous inoculations Icad to 
better results, that this immunity can be brought about 
also by feeding. In whatever way the animal is prepared, 
its serum eventually acquires specific antitoxic, immunis- 
ing, and curative properties. Ut was thus demonstrated 
that the wonderful discovery of Behring and Nitasato— for 
which Behring. however, claims the sole credit@ has a 
scope much wider than at first was dreamt of. Behring 
himself, to begin with, explammed the action of the serum 
as antibiotic or yermicidal ; but it soon became evident 
that, though when injected into the animal body it causes 
the destruction and death of the infective pathogenic 
organisms, nevertheless its chief action is “vitally” anti- 
toxic. For working with the tetanus toxine alone, separated 
from the bacilli which produced tt, its deadly ettects can 
be readily neutralised by a few cubic centimetres of a 
powerful serum. And if we remember that °23 milligram 
of tetano-toxine would represent the fatal dose for a human 
being weighing zo kilogrammes, then we can get an 
ilea as to what extraordinary changes must have been 
produced in the serum, or rather in the blood and Ussues. 
of the immunised animal, to cnable its serum imstan- 
taneously to remove the lethal cifect of the toxine, The 
only poisen comparable to tetano-toxine in virulence and 
rapidity of action 1s cobra potson, and it alse resembles 
chemically the bacterial toxines, reacting as an albumose, 
though for the sake of accuracy it must be mentioned, 
that the poison of tetanus has heen clearly shown by 
Bnieser, Cohn, and Sidney Martin not to be an album- 
inous body, and that possibly most of the bacterial 
toxines may turn out not to be albuminous substinces. 
sull, so far as our present knowledge reaches, cobra 
potson and other snake venoms are chemically Closely 
wlhed and analogous to the “toxalbumins — of bactcna. 
tt had alsa been demonstrated by several obsersers! 
that by ineans of oft-repeated injections of small sub- 
etal doses of snake porson rattlesnake, cobra, or viper 
enour the resistance of an anima against the poison 
me, yradually be imercased considerably, at may be 
ropdered “sottfest. ta borraw &« German expression. tn 
fat, alo the methods used for inducing a tolerance 
{ tetenus poison can be shown to werk m the case 
feabra powon this ws the poren yencrally eniplayed . 
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Tha Cadmerte, whese work in this ine follows directly 
ss i , Reeth rot. py, ved as Now, 
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that of Sewall’s and of the writer of this article, has showm 
that a so-called immunity can also be produced by 
gradually increasing injections of poison attenuated by 
heat. iodine, trichloride of iodine, hypochloride of calcium, 
Xe; in fact. the analogy is complete. From this stage, 
at which others had already arrived, Calmette went ahead 
with Phisalis and Bertrand. Having previously attempted 
both to prevent and to cure the effects of inoculation with 
cobra poison by means of chloride of gold | wherein, how- 
ever, as shown by the writer,’ he failed= he directed his 
attention at once to the scrumof immunised animals, and in 
February 1894 he showed, before the Société de Biologie, 
that on mixing cobra or viper venom with small quantities 
of serum obtained from an immunised rabbit the deadly 
effect of the venom disappears. a fact at once confirmed 
by independent observations of Phisalin and Bertrand. 
In May 1804 and in April 1895, Calmette published two 
concise papers in Pasteurs slavtedey, containing a full 
account of his results. ‘These, briefly summarised, are as 
follows: ct) The serum of an animal immunised against 
snake poison he used poisons of the following snakes: 
Mya tripudians and hae, Crotalus durissus, Bothrops 
lanceolatus, Cerastes, Pseudechis porphyriacus, Foplo- 
cephalus curtis und gartegatus, Acanthepis antarctica, 
Trimercsurus 7iridts possesscs properties similar to 
those which the serum of animals immunised against 
tetanus and diphtheria possesses. 2 The scrum of a 
rabbit immunised against cobra or viper venom acts 
equally well against any of the other poisons, 2c. there is 
no specificity of action, as judged by the species of snake. 
(3) The serum possesses not only neutralising properties 
when mised with the venom in a test-tube, but possesses 
also marked immunising and curative properties, fe. 
poison injected after previous serum administration be- 
comes powerless, and scrum injected after previous 
poiser administration neutralises the etfects of the poison 
in the animal body, even after the symptoms of intoxica- 
tion have already set in. Naturally the effect depends 
on the degree of immunity ef the serum giver and on 
the proportionate amount of serum used. 4 The im- 
munising ctfect produced by serum injections is net so 
lasting as that produced by direct injections of the 
poison, Ze, serum injections are incapable of rendering 
animals * wiftfest.” Calmette alludes to other matters, but 
since these are of secondary importance and still debatable, 
and not directly related to the subject of this article, we 
must pass them over, ‘Vhere is, however, one point which | 

} 


must be mentioned, since it is one affecting the whole 
principle of scrum immunisation, tle states that he has 
suceceded in producing a “ Giftfestigkcit” by means of 
repeated intravenous injections of hy pochtoride of calcium, 
and that the serum of sach “chlorinated ” animals wil . 
neutralise, in the test-tuhe at least, the effects of cobra 
poison, Roux elsewhere mentions? that the serum of 
animals immunised agitinst tetanus or rabies 1s capabte 
of neutralising snake venom and of protecting her 
animals agamst subsequent intoxication with cobra poison, — 
and that rabbits vaccinated against rabies can withstand 
four to five times the lethal dese of cobra venoin : and 
also that abrine serum will counteract the ettects of cobra 
poison, and cobra serum those of abrine, Calmette goes 
so faras to say thatan animal vaccinated against abrine 
may acquire a relative immunity against diphtheria, 
ricine, and anthrax, Uf this be se, we shalt have to 
modify our views ats to the specitic action of antitoxie 
serum, Ze. the first principle of serum therapeutics, We- 
require a number of control observations before we can 
accept these remarkable statements ; partialeontradiction 
they have already received trom Germany, tand the 
Y Samet, June 
hom astrates 


Hyorg. The osclessness of strychnine wis presiously 
y othe wnter in hi: paper in the Journal of Phystolags. 
tamales de CI ast, Past. vig, No ty pe 722 : 

3 Lhrovb emphatically denies any such vicariouscuntern tion with regard 
trabrimeand mon (h Deutsche Wed We henschrift, vol xvii. Nog 
yp. were) 
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writers own experiments, so far at least, do not lend 
much support to them. So long, however. us the whole 
question of this new treatment, striking though it is in 
its results, is still a mystery to us, we cannot afford to 


NATORE 


push aside observations because they seem improbable, . 


or because they are contradictory. 

Calmette asserts also that the fresh scrum of iWaja 
tripudians (a species of cobra) possesses to some deyree 
at least immunising properties, and, as we shall sce, 
Fraser! bears him out in this, by stating that fresh 
serum of poisonous snakes possesses strong antitoxic 
and protective properties, not only against their own 
venom, but also against that of other species. 1. D. 
Cunningham? and the writer,? however, in India, in- 
variably failed to obtain antitoxic or immunising effects 
with cobra blood or serum, although the writer succeeded 
in keeping the effects of cobra poison in abeyance by 
means of the blood (or serum) of the Tiras Benga- 
fensis, a large lizard which is naturally strongly resistant 
against cobra poison. 

These are the chief results obtained by Calmette, and 
knowing the difficulties of working with such deadly 
poison as cobra poison venom is, and the innumerable 
failures which accompany it, the writer is abic co appre- 
ciate the success of the French author, all the more since 
he himself failed while working on the same lines where 
to succeed seemed simply a matter of course. Recently 
these French observations have received entire confirma- 
tion in their leading points by Prof. Fraser of Edinburgh, 
and the writer may be forgiven for stating here that 
though he took up the control of Calmette’s work with 
strong bias against the latter, he felt himself forced, 
already before Fraser's communications appeared, to 
acknowledge the correctness of the work done at 
Pasteur’s Institute, so far as the antitoxic and immunising 
properties against cobra poison of serum obtained from 
animals treated with that poison are concerned. He has 
not. however, convinced himself that hypochloride of 
calcium can immunise animals, or Iead to the formation 
of an antitoxic serum. Fraser's contributions, though 
merely confirmatory, are of great importance, since they 
contain unquestionable proof of the truth of what must 
have appeared to all, except afew shricking “ zoophilists,” 
to be striking and surprising revelations. ‘The credit, 
however, of the discovery of a cure for snake-bite in the 
laboratory at icast belonys solely to France. Having 
discussed Calmette’s work more fully, we can speak of 
Frasers experiments in a few words: but thereby we do 
not wish to detract in any way from the merit which 
characterises his researches. 

Fraser? worked with venom obtained from the Indian 
cobra, three species of rattlesnakes (Crotalus horridus, C 
adamanteus, and C. durfssus’, the copper-head ( 7rtger0- 
cephalus contortrix), the Austrahan black and brown 
snakes, and an unidentified Déemenita \Pscudechis porphy- 
viacus and Diemenia superciliosa), (he African puff-adder, 
night adder, yellow cobra, and “rinkas” | I Zfera arfetans, 
Aspidclaps tubricus, Naja haje, Scpedon haemachates). 
He immunised his animals by the usual method of 
minimal subcutaneous inoculations, or by feeding, ayainst 
the venoms of some of the snakes mentioned, and then 
established (a) the strong specific antidotal properties of 
the serum of these vaccinated animals against the poison 
with which they had heen vaccinated, and 4) the vicarious 
antidotal propertics against the other poisons. ‘This 
scrum he obtained ina dry, pulverisable condition with- 
out any appreciable toss of antidotal power ; but we can 
hardly forgive him the hybrid and barbaric name “ anti- 
venene” which he applies to it. He confirms Calmette’s 
results in almost every point, so that there is no longer 


1 Lancet, August ro, 1895, p. 376, and Brit. Wed, Journal, \ug. 17, 195 
2 Private communication. 

DW eirnal of Phystology, 1892, vol. xiii, Nos. 3 and 4, p. 225. 

Ahyitish Medical Journal, 1895, June 15, p. 1309-1382. 
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any doubt left as to possibility of a successful cure against 
snakebite, especially as, by both observers. the curative 
injection was shown to be efficacious when the symptoms 
of intoxication had already set in, and as the experi- 
mental animals used were highly susceptible to the 
poisonous action of serpents’ venoms, while man is weight 
for weight much less sensitive than a guinca-pig or a 
rabbit. True, Fraser has yeocrally worked with com- 
paratively small lethal doses ; this possible objection 1s. 
however, met by Calmette’s results, which were obtained 
with much larger doses, and which therefore allow us to 
judge favourably of the practical application of the serum 
treatment. ‘The final verdict must, of course. depend on 
the success or failure following the use of the serum in 
cases of snake-bite, and it must be remembered that, 
striking though our laboratory results are with tetanus 
antitoxine, so far the success obtained with acute cases 
of tetanus in man is disappointingly small, as the 
writer has shown clsewhere.! Yet here we have a 
rational method of treatment, and the promise of almost 
certain success ; we must now look for facilities and 
opportunities of trying the cure. In France they have 
already begun to manufacture this antitoxic serum in 
larger quanuty, and Calmette writes that he has im- 
munised a horse, and is ready to supply the remedy : 

and Fraser also has larger animals under treatment. 
No doubt India will not delay in carrying out the 
necessary arrangements for procuring what, after all, will 
be an imperial benefit. 

The vicarious action of the immunising venom-serum 1s 
surprising, and may find an explanation in the similarity 
of the physiological action of the various poisons used. 
They are all poisons which cause death by acting on the 
central nervous system, especially the medulla, the animal 
dying from respiratory failure with salivation, retching, 
&e. And it is quite possible that chemically similar poisons 
which, according to their action on the animal body, be- 
long to one physiological group, have the same antidote. 
It would therefore he interesting to test the antitoxie cobra- 
serum on the poison of the Daboia, which, according 
to Wall, Cunningham, and others, differs cssentially in 
its physiological action ; for whereas cobra, crotalus, and 
viper venoms are paralysing. medullary poisons, the 
poison of Russell's viper produces very varying symptoms, 
i some cases convulsions, ia others paraly sis and 
asphyxia, in yet others violent convulsions followed by 
paralysis. Daboia venom undoubtedly contains a sub- 
stance capable of producing the most violent convulsions, 
especially in birds, their occurrence depending on the 
size of the animal and on the amount of poison injected. 
It would indeed be more than a surprising revelation, ifa 
seruin which is capable of acting as an antidote to a 
paralysing toxine were also capable of neutralising the 
effects of a toxine of apparent physiological action. 

The vicarious antidotal action of veoom-serum must 
appear all the stranger and more contradictory if we re- 
member that not all poisonous snakes are “ giftfest “against 
the poisons of other different species. Waddell* has 
shown that the venom is neither a poison to the snake itself 
nor to members of its own species, but that cobra poison 
is fatal to some, if not perhaps to all, poisonous snakes. 
it will certainly kill the 7yvmereserus ervtirurus, and in 
the writer’s experience also the crotalus, while according 
to Fayrer the Bunyurus readily falls a victim to the 
bite of a cobra. This beiny so, why should the antitoxic 
scrum of an animal immunised against cobra-poison 
be active against rattlesnake venom, when in an experi- 
ment recently performed by the writer, a strong and 
healthy crotalus succumbed to five milligramines of cobra 
venom? Lastly some writers, Fraser included, assume 
that the immunity of poisonous snakes against their own 

@ Medical Chronicle, May 1295. 
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son depends on self mmun sation, called forth by swal- 

“in, their own venom, or by repeatedly inoculating them- 
selves. Vhis is highly improbable, if we remember that 
some of the innocent Snakes are very resistant against 
cobra poison, as, c.g, the Pars mucosus and the Trepr- 
Pmotus motrrr, nal ‘also that, as the writer has shown, 
the Trans Bengalensis is possessed of a marked 
tolerance, and that, according to Fayrer, other species of 
Tunis survive the bite of a cobra 24 to 48 hours, 
Jourdain further gives a hist of four innocent snakes 
which are immune against viper venom, In what manner 
are we to account for this immunity? Interesting obser- 
vations on the poisonous nature of serum of innocent and 
poisonous snakes are also found in Calmette’s paper of 
April 1895. which, while rendering Fraser's theory sull 
more improbable, do not assist us in clearing up the 
mystery. The explanation must be left to future re- 
searches ; for the present we must be thankful for the 
premise which the researches of Calmette and Fraser 


have sven us, of allaving an almost national calamity. 
A. OK, 
SCIENTIFIC ANOUVLEDGE OF THE 
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qe question of China has been so much to the 

front lately, that an article which appeared in ane 
of the August numbers of the Active Screntifigue, on the 
knowledge of science possessed by the Chinese, seems very 
@ propos. Vt cannot he denied that the Chinese of the 
present day have very clementary ideas on any branch 
of science. This however, was not so formerly. 

In early times, us far back even as 2000 1c. we find 
that science in China had reached a fairly advanced 
stage, The Chinese possessed undoubtedly a great 
knowledge of astronomy ; inscriptions have been found 
which prove this, In the * Chou- King,” a book of records, 
we read that Emperor Yao, who reigned 2357 8.c., did 
much to advance the study of this science. 


Ile ordered 
his astronomers to observe the movements of the sun, 
moon and stars, and showed them how to find out the 
commencement of the four seasons by means of certain 
stars. We read alse that he told them that a year 
consisted of a litte less than 366 days, and as he divided 
the year into lunar months, he taught them the years in 
which the additional lunar month Gught to be included, 
Tt is also Known that the Chinese had the annual calendar, 
that they observed the planets Mercury, Venus, Mars, 
Jupiter, Saturn, and were able to calculate eclipses, and 
knew the difference between the equator and the ecliptic. 
It is quite probable that the ecliptic was not known of 
vcfore the Mussulmans occupied the Mathematical 
Tribunal, which they held for three centuries. 

We see, therefore, that the knowledge of astronomy was 
very extensive. Wath regard aM the meridian, it) was 
ipparently unknown to them. I. Chavannes, who is at 
present Professor of Chinese at ne College of France, 
says that tis net mentioned in any astrononical book. 
Noo substitute a certain sti was observed at the same 
hour, «ccording to the times of the year, note being aiken 
of ts pasitions with reyard to the horizon. 


Actronoiny has always been closely connected with 
trology. by means of astronomy the time was 
ertained for the  nuinerous public ceremanies 


eoornled nthe Imperial calendar: it likewise regulated 
woodture of the Gavernment. But the calendar has 
ong einer ceased to be used for this latter purpose, and 
he mayonty of the Chinese population merely look upon 

a a imeans of continuin, the mysterious ceremonies 


d otwelos connected with the ditterent pasitions of the 
phinct Its ordered in thet ollection of the Laws,” 
The toa h ec hipee, ccremontes should be gone through 
sa eh we the echipoed curl or moon, Mt this time there- 
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fore, an alarm is sounded on the drums, the mandarins 
arrive armed, utter many objurgations, and thus deliver 
the endangered bodies. 

In the seventeenth century, certain Jesuit misstonarics 
arrived in China. On seeing the low state into which the 
Mathematical Tribunal had fallen, they offered to help it. 
They found an observatory containing many instruments, 
which shows plainly that this branch of science had at 
one time reached an advanced stage. “This decay of 
science is not to be wondered at when we remember 
that twenty-two dynasties were braught on the throne 
by actual revolutions. Nor is this decay confined to 
astronomy. <According to the ancient books and 
traditions, we tind that various branches of science had 
reached a high degree of culture. 

The Emperor Kang-hi, who reigned in the seventeenth 
century, had a great love of study himself, and 
endeavoured to advance the general education in China. 
The Jesuit missionaries instructed him in geometry and 
physics. He translated some text-books into Chinese. 

The Chinese have generally been credited with the 
invention of gunpowder. A certain document has been 
found, however, by Archimandrite Palladius, a Russian 
sinologue, stating that in the ninth century a Persian 
regiment, under the Chinese sovereign, made known a 
material similar to wild fire, which was afterwards used 
for hreworks. 

Apparently, chemistry has never been studied, unless 
by a certain sect, the Tao-tse, who spent all their time 
endeavouring to discover the philosopher's stone and the 
clixir of life. 

The Chinese have not a great knowledge of geology. 
The mines have been worked without any machinery, 
and are not very deep, therefore tire-damp has rarely 
been the cause of destruction. Coal was extracted at 
as carly time as 200 Kc. in the dynasty of Ilan. 
Although the mode of extraction was very primitive, 
enough was obtained to satisfy all wants. 

About 1861 the Government handed the exploration of 
the mines overto.\merican prospectors, “The work, last- 
ing from 1862-64, was directed by Pref. Pumpeth, who at tts 
termination sent the Emperor a repert and a map of the — 
coal-fields. The Smithsonian Institute of Washington 
have bad these documents published ; they have also 
appeared in the diplomatic correspondence of the — 
United States (1864). Later on, Baron de Richtofen did 
similar work, and found that the coal-ficlds in China — 
are even more extensive than those in North America. 

' 
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Research work has not been carried far in natural 
science. In zoology their classifications are quite wrong. 
The drawings m zoological and botanical books can often 
scarcely be recognised. ‘Their most ancient work on 
botany dates from 2700 B.c., and is a treatise written by the 
Kinperor Shen-nung ; it is merely cnumerative. Another 
work, the * Rh-ya,” dates from 1200 1c, and shows 
signs of progress. The “ Pen-tsao,” an encyclopedia, ts, 
according to M. Bretschneider, of little value. 

Vhis Russian investigator speaks of the Chinese as fol- 
lows: “tis an undeniable fact that the Chinese de not 
know how to observe, and have no regard for truth ; their 
style is negligent, full of ambiguities and contradictions 
teeming with marvellous and childish digressions.” 

Ilowever, in a more recent communication, MM. Bret- 
schneider retracts his words, and says that it is more 
that the Chinese will not observe, than that they cun- 
not, for Lichi-Tchen, author of several interesting 
pamphtets, brings forward many facts concerning 
culuvated plants. 

With regard to medical science, it is very elementary. 
Occasionally here and there a successful doctor is to be 
found. “This lack of knowledge is not to be wondered at, 
for Buddhism forbids disseetion of bodies. In the temple 
of Confucius a bronze figure is to be found, on which all” 
the differen’ narts are marked where the surgical needle 
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may be applied. This needle is practically the only 
instrument used in the profession. 

The height of civilisation in China was reached at the 
end of the reign of Kang-hi. The gradual decline is 
supposed to have commenced with the Vartar domination. 


ii Mi 2OkimOewi tile GAL APAGOS fSLANDS, 
if R. G. BAUR’S theory of the origin of the Galapagos 

Islands is too well known to need explanation here: 
yet it may be briefly designated the theory of subsidence. 
He argues that the islands were formerly connected with 
each other, and at an carher period with the American 
continent. ft is alsoalmost needless to say that this theory 
has met with an cxceedingly hostile reception ; few in- 
deed accepting it, even as restricted to a former union of 
the islands themsclves. ‘he publication of an account 
of the botanical collections! affords an opportunity 
of examining this theory from a_ botanical  stand- 
point. For the purposes of the “Botany” of the 
Challenger Expedition, and ever since the publica- 
tion of that work, T have collected all the data coming 
under my notice bearing on the dispersat of plants to con- 
siderable distances by wind, water, birds or other creatures 
excepting human. The evidence thus collected sufficiently 
accounts for the vegetation of low coral islands, and the 
littoral vegetation of widely separated countries ; but it in 
no way helps to explain the vegetation of the enormously 
distant islands of the Antarctic seas, for example, or that 
of the islands of the Galapagos yroup, to give another 
instance. 

But these are not parallel cases ; they are the two 
extremes in the amount of differentiation in connection 
with isolation. 

The biological phenomena of the Galapagos Islands 
left a deeper impression, probably, on the mind of 
Darwin than those of any other part of the world he 
visited, and doubtless had much to do with his later con- 
ception of the origin of species. The fact on which he 
laid special stress was that the genera, to a very great 
extent, were the same in all the islands, and the specics 
different in each island. Dr. Baur’s much more exten- 
sive zoological and botanical collections and observations 
confirm and emphasise the correctness of the view of his 
illustrious predecessor of fifty years ago. Darwin 
specially refers to the existence of different species or 
races of tortoises and mocking-thrushes in many of the 
islands ; and Laur’s examination of the lizards of the 
genus 7ropidurius, from twelve of the islands, reveals 
the same condition of things. The botanists bring for- 
ward Luphorbra viminea in illustration of this pheno- 
inenon. This species was described by Sir Joseph 
Hlooker from a single specimen collected by Macrae in 
Albemarle Island, and the author remarks that he 
“knew of no species with which to compare this highly 
curious one.” Dr. Baur collected it extensively in eight 
of the islands, and the specimens from almost every 
one of them exhibit distinct racial characteristics. sica- 
lypha, a genus of the same natural order, presents 
somewhat more pronounced variation in the different 
islands, which some botanists regard as of specific value ; 
other botanists as of varictal value only. Whatever status 
we give these forms, the flora as a whole is a most in- 
structive and convincing iHustration of evolution. 

A remarkable peculiarity of the Galapagos flora, as an 
insular flora, is the almost total absence of endemic 
genera, for the two or three genera of the Compositw 
restricted to the islands are so closely allied to American 
genera as hardly to count as distinct. Indeed the whole 


1.1L. Robinson and 
vol. 1. pp. 135-149. 

N.B.—Dr. G. Baur was attached to the United States Fish Commission 
steamer «idbatress, and spent nearly three months in the islands, from June 
10 to September 6, 1891. 
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flora is so thoroughly American that, apart from geolo- 
gical difficulties, it might be regarded as a ditfcrentiatcd 
remnant thereof, rather than derived therefrom, after the 
supposed elevation of the islands. Analogous conditions 
and phenomena are repeated in the deep valleys of the 
yrcat mountain chains of northern India and western 
China, where, in ncighbouring valleys, the genera arc to 
a great extent the same and the species different, 

Returning to Dr. Gaur extensive botanical collections 
from the Galapagos, it may be mentioned that they 
yielded about a dozen new species belonging to the pre 
dominating genera. 

Looking at the composition of the Galapagos flora, 
especially with an eye to the probabilities of the transport 
of the sceds of its constituents, combined with present 
conditions, Dr. Baur’s theory scems deserving of more 
serious consideration than it has hitherto received. My 
very slender knowledge of ,eology alone prevents me from 
taking up a more decided position. 
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Te 
Hoppe-Seyler's Work in Berlin, 1850 54 and 1856-61. 


T has already been siatcd that Hoppe selected as the 
subject of his inaugural dissertation some observa- 
tions on the structure of cartilage and on chondrin.* 
Chondrin had been first separated and examined by 
Johannes Miler,’ and afterwards by Mulder and Donders. 
Pursuing his study of the chemical reactions of the so- 
called chondrin, Hoppe in 18524 described its lavo- 
rotatory property, and showed that when decomposed 
by long boiling with dilute mineral acids it yields leucine, 
but neither glycocine nor tyrosine. Still directing his 
attention to the connective tissues, Hoppe in the follow- 
ing year published a valuable and imteresting paper® on 
the structural elements of cartilage, bone, and tooth. 
Virchow had shown® the possibility of isolating the so- 
called bone corpuscles. Hoppe now alleged facts which 
seemed 10 prove that the lacunic and canaliculi of bone 
are lined by a tissue resembling clastic tissue, and are 
left surrounding the bone cells when decatcified bone is 
boiled ina Papin‘s digester. Extending his investigation 
to tooth, Hoppe studied the chemistry of the organic 
basis of dentine, and isulated the ‘dentinal sheaths,* 
which he showed to correspond structurally and chemic- 
ally to the more internal portion of the ground substance 
of bone, which may be separated as a distinct investment 
bordering the Jacunx, canaliculi, and Haversian canals. 
There can be no question of the important bearing which 
these carly histologic-chemical researches had upon the 
development of our knowledge of the relations and 
affinitics of the connective tissues: attention has been 
drawn to them for this rcason,as well as because they 
differed somewhat in their scope and method from the 
with which Hoppe afterward» mainly busied 
himself. 
Passing over three intercsting papers on auscultation * 
and communications of minor importance on chemical 
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VJIn the fragmentary notes which follow, | do not pretend to give a com- 
plete or entirely consecutive account of [oppe-Seyler’s labours ; my object 
is to draw attention to some of the principal results uf his life-work, and t1 
indicate in this way his position among those who, during the fast half- 
century, have contributed to the advancement of biological science. -A. Ge 

2 EF. Uoppe, “De Cartilagimim Structura et Chondrino nonanlla,” Diss 
tnaug. Berol. 1850. 5 

3 Joh. Maller, Moggendorgf's .Annalen, vol. \xxvili. (183) pp. 795-350. 

‘Hoppe Ueber das Chondrin und einige seiner Zersttzungsproducte, 
Journ. f. Prakt. Chentic, vol. vi (1850) p. 129. : ms ; 

5 Hoppe, “ Veber die Gewebselemente der Knorpel Knochen and Zabne, 
Virchow 5 .frchry, vol. v. ( 


3) | potas 
& Virchow, ‘' Verhandl. d. Phys. Me. Gesellschaft. 2u Wurzburg.” 


vol. ii. 


pe 152. 


show's Ji rcha, vol. vi (S44) po. 22173. vol. vi. (1254) pp. 33t- 


vol. viii. (1955) pp. 250-259. 
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questions relating to physiology .ind pathology, we come 
to the frst in the long series of valuable contributions 
which Hoppe made to the physiological chemistry of the 
slood. “‘Vhis short paper of only two pages was published 
in 1837, after his return to Iierlin, and consisted of a pre- 
lI minary communication on the action of carbonic oxide 
mn the blood. In this paper he announced that carbonic 
oxide so atieets the colouring-matter at that time desig- 
nated Hamatoglobulin by Hoppe as to render it incapable 
of fulfilling the function, so important for the blood as 
well as for the whole organism, of acting a> the carrier 
of oxygen. Simultaneously and independently, Claude 
Bernard - had observed the same facts as Hoppe, and 
had shown, in addition. that when carbonic oxide acts upon 
blond it is absorbed and displaces oxygen. .\lthough 
his analytical data did not bear out the asscruon, Claude 
Bernard stared that for cach volume of oxygen displaced 
a relation 


bal 
one volume of carbonic oxide ts absorbed, 
which was afterwards shown to be actually correct by the 


fine investization of Lothar Meyer As will be atter- 
wards stated, it was, however, Ileppe-Sesler who, in 
186s. after Stokes’ beautiful rescarches on the reduction 
of oxy-hemoylobin, furnished the complete explanation 
of the way in which carbonic oxide exerts its action on 
the blood and its colouring-matter. and placed in the 
hands of the medical jurist a method of distinguishing 
between blood which has been rendered forid by carbenic 
oxide and blood which owes its red arterial colour to 
OYE. 

Vhe year 1857 witnessed also the publication of the 
first* of a series of rescarches on the property which 
many of the proaimate principles of the body possess of 
rorauny the plane of polarisation, Biot had discov cred 
that albumin rotates the plane of polarisation to the left, 
and Bouchardat and A. Becquerel had endeavoured, but 
without success, to base upon this discovery a method for 
the quantitative estimation of albumin, — In his first paper 
Hoppe showed 1) that. as was te be predicted, the 
rotation produced by a solution of albumin was. strictly 
proportional to the amount of albumin in solution, and to 
the thi_kness of the stratum traversed by the ght ; | 2 
that albumin existing in a state of solution im a hquid 
rotates the plane of polarisation of light almost exactly as 
much to the left as an cqual percentage of grape sugar 
rotates it to the right. In the same year 1857 and the 
year following, Tloppe published other papers on the 
rotatory propertics of other organic proximate principles 
of the antmit) body.* 

With his hands full of original work, wh the chemical 
laborator, of the Pathological Institute to direct. busily 
helping the students who were attracted to work under a 
teacher full of enthusiasm and ability, Hoppe vet found 
time to publish, in 1858, the tirst edition of his “ Tand- 
hook af  Physiologico-Chemical and Patholoyico- 
Chemical Analysis. * The only work at that time in 
existence which fultilled the same object was the very 
useful work of Gorup-Besanez, of which the tirst edition 
ippe wed in 1830, the second im 1854.7 and the third and 
Mastin St, Hoppe-Seylers book was written on lines 
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essentially the same, but was distinguished by containing 
many new methods, the results of the original researches 
of its author ; as, for example. an the rotatory properties 
of various origanic bodics, on the polarimetric estimation 
of albumin and milk-sugar, on the colorimetric estim- 
ation of the bleod-colouring matter, on new methods of 
blood analysis, &c. Personally, the writer is greatly 
indebted to the tirst and the subsequent editions of 
Hoppe-Seyler’s work, and in saying that it has exerted a 
powerful and useful influence in diffusing a knowledge of 
the best methods of practical work throughout the 
laboratories where researches in physiological chemistry 
are pursucd, he is only expressing an opinion which 
he believes to be shared by all who are best 
qualified to judge. In spite of a decided narrowness, 
amounting at times to unfairness, which asserts itself in 
nearly all Hoppe-Seyler’s writings, and which caused him 
to attach undue importance to his own work and that of 
his own pupils. and which explains some unfortunate 
omissions and deficiencies, the “ Handbook ? remains the 
recognised practical work consulted by the student of 
physiological chemistry. The sixth, and last, edition of 
the book,! edited jointly by Hoppe-Seyler and his puptl 
Dr. Thierfelder, appeared early in 1893. 


Floppe-Sevlers Work tn Titbingen, 1861-72. 

With his appointment as ordinary Professor of Applied 
Chemistry in the University of ‘Tubingen commenced 
the most proline period of Hoppe-Seyler’s scientific life, 
during which he contributed to scicnce his researches 
on hamoglobin and its derivatives researches which, 
with the work of Stokes, Claude Bernard, Ptluger, 
Ludwig and his school, have furnished us with the 
greater part of the knowledge which we at present 
possess concerning the chemistry of the blood-colouring 
matter and the part which it plays in respiration. At 
Tubingen, Hoppe, then in the very prime of life, sur- 
rounded by pupils, amongst whom were Diakonow, 
Dybkowsky. Miescher, Parke, and Salkowski, showed 
much more clearly than was possible in the position 
which he occupied in Berlin, his capacity to be the head 
of a school that is, his power of inducing men to work 
out his own ideas, and of animating them with the desire 
to advance science by their own researches. 

Itsvas in 1862 that appeared Hoppe's short but epoch- 
marking paper “On the behaviour of the blood-colouring 
matter in the spectrum of sunlight.”? Through the re- 
searches of Brewster and Herschel, the fact that absorp- 
tion bands occurred in the spectrum of tight which hid 
heen passed through certain coloured gases, vapours, and 
diluted coloured solutions had become known, and the 
absorption spectra of indigo and chlorophyll had been 
described. Vhe discovery of the wonderfully character- 
istic absorption spectrum of bload at onec enabled Hoppe 
to assert that hematin, which had up to that time been 
by many considered the true blood-colouring matter, did 
hot exist preformed in the blood corpuscles, but that it 
isa product of decomposition of the true blood-colouring 
matter which is the cause of the absorption bands which 
he had discay ered, and which, under the influence of heat, 
acids, &c.. splits up into hematin and an albuminous sub- 
stance. Without doubt, added Toppe, the tue blood- 
colouring matter is the body which forms the bleed 
crystals of Funcke.and these crystals are not, as Lehmann 
had crroncously supposed, composed of a colourless albu- 
minous Acmratocrystadtine stained with hamatin, 

Vhere can be no question that THoppe at once ap 
preciated the immense value of the information which 


1 Pfondbueb der Physiologisch- und Pathologisch-Chemischen Analyse 
fur ert aid Stadirende, von felix, Hoppe Seyler, Sechste Antlage 
nen Gearbetet von 1. Hoppe-Seyler, Professor in Strassburg, and He 
Thierfalder, Privatdocentan Berlin, (Berlin, Verlag von Aug. Hirsctowald, 
1 


a 

2 Prof deli Hoppe ms ‘lubingen, Ueber das Verhalten des Blu Carhe 
stoflesnn Spectriuin des Sonnentichtes,” Virchow's bredazy vol sxiit. (8A), 
Py. 44h cay 
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he had acquired by his study of the spectrum of blood, 
though the full light which it was destined to throw 
on the function of the blood-colouring matter was only 
recognised when Stokes published his paper “On the 
Reduction and Oxidation of the Colouring-matter of the 
Blood.” tlaving described the beautiful experiments which 
he had performed after becoming acquainted with Hoppe’s 
paper on the blood spectrum, Stokes stated the con- 
clusions, which might legitimately be drawn from them 
in the following words: “We may infer from the facts 
above mentioned that the colouring-matter of blood, 
like indigo, is capable of existing in two states of oxi- 
dation, distinguishable by a difference of colour and a 
fundamental difference in the action of the spectrum. 
lt may be made to pass from the more to the less oxi- 
dised state by the action of suitable reducing agtnts, and 
recovers its oxygen by absorption from the air.” ! 

The new facts acquired by the combined use of 
chemical and optical methods at once explained a large 
number of facts. Hloppe-Seyler showed that carbonic 
oxide blood was distinguished from normal blood in being 
unacted upon by reducing agents, and thus placed a 
valuable test in the hands of the medical jurist called 
upon to investigate cases of death by charcoal fumes.” 
The explanation of the facts discovered by Claude 
Bernard and by Lothar Meyer was obvious—to wit, that 
carbonic oxide forms a compound with the blood-colour- 
ing matter, more stable than the oxygen compound, and 
in which apparently one molecule of CU has replaced 1), 

With the resources of spectrum analysis to aid him, 
Hoppe now devoted himself with energy to the inves- 
tivation of the blood-colouring matter (which he named 
Haemoglobin *), showing how to separate and purify it 
by repeated crystallisation, determining its composition, 
studying personally, and, with the aid of his pupil 
Dybkowsky, its combinations with oxygen and with car- 
bonic oxide, examining its products of decomposition, and 
showing its probable connections with certain other 
animal colouring matters.* 

It would be impossible in this place to comment in 


of the blood-colouring matter ; these constitute his 
highest claim to distinction, and will ever cause him to 
be remembered as having contributed most largely to 
our knowledge of the manner in which the respiratory 
exchanges of animals are effected. 

Until he removed from Berlin to Tiibingen, and for 
some time after, Hoppe-Seyler published his researches 
for the most part in Virchow’s Alrc4z7, some of his papers 
appearing, however, in Fresenius’ 4ertschrzft, in the 
Annaten id. Chenite und Pharmacie, and in the Berichte of 
the Chemical Socicty of Berlin. In 1866, however, he 
commenced the publication of the collected papers issuing 


from his laboratory, under the title of ‘* Med.-Chemische | 


Untersuchungen.”* — Four of this publication 


appeared, the last in 1871. 


parts 


Lloppe-Seyler's Work tn Strasbire, 1872-1895. 
A proper estimate of Hoppe-Seylers work would 
necessitate a careful review of the fine researches pub- 
lished by his pupils, for there can be no doubt that in his 


1 Prof. Stokes, F.R.S., “On the Reduction and Oxidation of the Colour- 
ing-matter of the Blood.” Fvoceedings of the Royal Society, vol. aii. 
(1864) p. 357, paragraph & 


3 ** Um Verwechselungen vu vermeiden nenne ich den Blutfabstoff 
Himatoglobulin oder Hamoglobin,* Virchow’s .frc/iz, vol. xaix. (1864) p. 
233. 

? Hoppe-Seyler's “ Beitrige zur Kenniniss des Blutes des Menschen und 
der Wirbelthicre “ ; ‘ Med-Chem. Untersuchungen,” pp. 169-214, 306-385, 
523-550; “Zur Chemie des Hlutes und seiner Bestundtheile,” fre’, pp. 
29-300; Dybkowsky, “ Finige Hestimmungen iiber die (Quantitac des 
mit dem H.moglobinlose gebundenen Sauerstofts,” fara., p. 117-132. 

6‘ Medicinisch-Chemixche Untersuchungen aus dem Laboratorium fiir 
angewandte Chemie zu ‘Tubingen herausgegeben, von Dr. Felix Hoppe- 
Seyler." terlin, 1866. 
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case, as in that of many of the most distinguished scien- 
tific men of Germany, the work of the master has often 
been credited to the pupil under whose name it has 
appeared. It is obvious, however, that it would be 
impossible, within the limits of such an article as the 
present one, to give an account, however brief, of the 
succession of valuable papers which issued from the 
new Physiologico-Chemical Institute of Strasburg. Two 
events in Hoppe-Seyler’s scientific life in Strasburg can- 
not, however, be passed over, viz. the publication of his 
“ Text-liook of Physiological Chemistry,” and the founda- 
tion of the Zettschrift fiir Physiologische Chemie, The 
first part of the “ Text-Book of Physiological Chemistry ” 
appeared in 1877, the second in 1878, the third in 1879, 
and the fourth in 1881. This work is of interest as giving 
Hoppe-Seyler’s views of the chemical processes of the 
body ; yet it neither achicved nor merited great success. 
Hevoted though he was to work by which he unquestion- 
ably did much to advance both physiology and pathology, 
Hoppe-Seyler was essentially a chemist rather than a 
biologist ; and when, as in his systematic treatise, he left 
chemical, to speculate on biological, questions, his weak 
points became very obvious. 

This account of Hoppe-Seyler’s work must close with a 
reference to the great service which he rendered to our 
branch of science by founding, in 1877-78, the Zertschriff 
fitr Phystologische Chemie. From the first number to the 
last this periodical has maintained a high standard, and, 
besides containing the results of all the work done in the 
Strasburg Laboratory, it has received contributions from 
nearly all the prominent workers in physiological 
chemistry. In succession to Moppe-Seyler, Professors 
Baumann and Kosscl are, it is understood, to be the 
future editors of this journal. ARTHUR GAMGEES 


NOTES. 


WE are informed that a biography of Prof. Huxley is being 


; 5 pla 1 . prepared by his son, Mr. Leonard Huxley, who will be greatly 
detail on all Hoppe-Seyler’s contributions to the chemistry | 


obliged if those who possess letters or other documents of interest 
will forward them to him at Charterhonse, (;odalming. They 
will be carefully returned after being copied. 


Tilk Committee of the Pasteur Institute have appointed Dr. 
Duclaux, formerly sub-director, to succeed M. Vasteur as 
director, and Dr. Roux to be sub-director of the Institute. 


We understand that the final interment of M. Pasteur in the 
Pasteur Institute will not take place on Friday, as had heen 
intended, because the vault and part of the sculpture cannot be 
ready in time. 


Tue centenary celebrations of the Institute of France com- 
menced as we went to press yesterday, and will terminate on 
Saturday by a visit to the fine chateau of Chantilly, where the 
assuciates and members will be received by the Due d’Aumale. 
«\n account of the foundation and membership of the Institute 
appeared in these columns a few weeks ago, and we hope to give 
in our next issue a full description of the ceremonies now taking 
place. 


A BRONZE portrait bust of Dr. Robert Brown was unveiled on 
Friday in his native town, Montrose, Forfarshire ata reception 
held by the Provost, magistrates, and tawn council of Montrose, 
Beneath the bust is a tablet, with the following inscription :— 
‘Robert Brown, D.C.L. Oxen., LL.D. Edinburgh, FoR.S. 
London, President of the Linnean Society, Member of the In- 
stitute of Franee. Born in this house 21st December, 1773 ¢ 
died in London roth June, 1858, * Botanicorum facile princeps,’ 
Alex. Von Vumboldt.’” A large number of distinguished 
hetanists from all parts of the kingdom were present. 
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Mk oT. 1. Lawkrncr. whose 
me students of mineralogy. but more wilely in legal circles, 
el. few days de. We have wlse te record the death of 
trot. VP. W. Wake. until lately prefesser of physics in Brown 
“niversity; of Di. bb. Rogers, imstructor in chemistry at 
Hlarvard University: of) Pret. Vo Rydberg, 
rehecdoyist: of Mr. H.W. Ve. start, who devoted much 
utention to the study of Egypt and its monuments : of Father 


naine will be remembered by 


the Swedish 


iTirst, the author of pumerets contributions to archeology : and 
fdr i. M. Stapf. the geologist. while prospecting for gold in 
Rat Mrica. 


Tut sixth Congress of Medicine was opened at Kome on 
Toesday by Dr. Haccelli, Minister of Public Instruction. 


IN addition te the papers. already notified in the usual way, 
to be read atthe nest meeting of the London I’hysical Society 
to-morrow, there will be read, if time permits, a paper * On 
the Magnetic Field of any Cylindrical Coileor Mane Circuit,” 
by Mr. W. TL. Everett. 


THe Steatiship (gad. which conveyed the members of 
the Jackson-Iarmsworth Volar expedition to Franz Josef Land, 
It will be remembered that 
the Windward lett the Thames in July 1894: she has brought 
back the records of the expedition from that date up to the 
beginning of July of this year. Mr. Jackson and his party 
remain in Franz Josef land, and the vessel will return there, 


arrised at Gravesen ton Tuestlay 


with stores, neat Juric. 


AN Vist Ver, Pvp stk tat wb Magri EXiiceri ton will 
will be held in Carditf in the spring and summer of 1896, under 
the yattronage of Ter Majesty the Queen, The general object 
ofthe exhibition ts to illustrate the most recent progress in the 
sciences, arts, and manufactures, and nat merely to be a popular 
show The following is a list of the chief sections, and the 
untber of square feet allotted to each :— Mining and mining 
ppliances. 13,250: machinery, electricity, and local and peneral 
indistrics, 20,80; maritime, S400; agriculture and 
vulture, 7280: health, 5400; fine arts, 9000, 


horti- 


Trt annual exhibition of the South London Entomological 
nd Natural History Society was held on Thursday last, and 
was tuuch appreciated by the company whe went to see the 
numerous titeresting specimens arranged by the Committee. 
The Society has forts object the popularising of the study of 
atural histury, and to promote this it holds bi-monthly mceet- 
ngs, at which papers are read, discussions take place, obsersa- 
tions are communicated, and specimens shown and commented 
mn. Inthe summer ume field meetings are held for the purpose 
foc Mecting and obsersing. and periodical exhibitions are pro- 
moted, The Saciety’s reomsiare at Hibernia Chambers, London 
rij. where a large Itorary and typical collections are kept for 
members’ reference, as well as a dantern for demonstration: pur 
». At present the number of members is about two hundred. 
fhe Secretary ay Ma. 
Blackheath, Soh. 


Stunley Tdwards, Kidbrooke Lodge, 


Mero. Pinenos, Letherheul, scnds us an aceountef a eurious 
cf tapparenth produced by lightning wo the carly morning of 
September 7, Ina cottage on Cherkley Court estate, three or 
ter tumblers were left standing overnight, mouth upright, ona 

‘Ht athe to the wall af a small pantry, and about twelve 
vee from the window, whih was open. 


ft} 


In the morning one 
(tutmbl re was fownd ta have a crack completely round 
vy that a nay ef pra 


Y, ch) be oneinty 


. basing an uniform width of half an 
end casily detached. “This hoop of ghiss 


boy preserved tebe a witness to the vagaries of electrical 


berg There seams bttle doubt that electricity had to do 
tw f fron of Che crack, for large shriths, just outside 
NO. 1 350,v reese | 
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the open window near which the glasses stood, were found tu 
have been damaged by the lightning. It would he interesting 
to know whether the glass was empty or not. or whether it was 
wet up to the level of the crack. 


Tue Marveian Oration was delivered on Friday last, at the 
Royal College of Physicians, by Dr. W. 8. Church, who took for 
his subject * Harvey and the Kise of Physiology in England.” 
For 239 years, with but few intermissions. the College has met 
in obedience to Harvey's direction to commemorate its bene- 
factors. .Mler referring to the long list of these, Dr. Charch 
remarked that during the present year the College had received 
the magniheent endowment of £3000 to establish a trienniah 
prize for the furtherance of original research on the prevention 
and cure of tuberculosis. the donor being Dr. Ilermann Weber. 
who, in instituting the prize, joined the name of the late Dr. PF. 
A. Parkes with his own. After the delivery of the oration. the 
Baly medal was presented by the President, Sir Russell 
Reynolds, to Dr. W. 11. Gaskell, FAR.S., ef Cambridge. The 
medal is awarded biennially to some person who has distin- 
guished himself in the science of physiology : it was founded in 
1866 by Dr. F. D. Dyster, *f In Memoriam Gulielmi Baly, 
M.D.,° and amongst the names of those who have since 
received it are these of Claude Bernard, Carl Ludwig, Darwin 
Owen, Kitchen-Parker, and Brown-Séquard. 


IX connection with the proposal to change the rame of the 
Boulevard de \avgirard to Boulevard Pasteur, the Parts corre- 
spondent of the Chemist and Pruggist points out that a Rue 
Pasteur already exists, while twenty-one other streets ot Paris 
have been named after chemists. Of these fourteen were of 
trench nationality, and include Chevreul, Gay-Lussac, Lavoisier. 
Raspail, Mc. Davy figures as the sole English chemist, and the 
only uther foreigner is the Swede Berzclius, The names of seven 
botanists appear on street corners. amongst which are Dupetit. 
Thouars, Jussieu and Linné. | Nicholas Mlamel, 
alchemist, who flourished in the second half of the fourteenth 
century, has the distinction of being the most remote name con- 
nected with sciences after which the Parisians have called a 
street. 


writer aml 


Thirty-nine thoroughfares take their names from doctors 
and surgeons; amongst these figure Jenner and Vesale, the 
Relgiin anatomist, the only two foreign names. We commend 
the French custom to English and municipal authorities at a loss 
fur suitable street names, Tt may be thought a doubtful honow 
to have one’s name handed down to posterity in this manner. 
but the custom serves to show that men of science are remembered 


in France in little as well as in great things, 


Vite fallowing statistics, from the Zee/egést, with reference to- 
the progeny of a female Manx Cat and an ordinary Tom Cat, are 


interesting. The successive litters consisted of three on 
vecasion, and the distribution of tails is shown in the table : 


No tails. Dtalf tas, Fall tails. 
Ist litter ae 3 a fe} aie fo) 
Syitliees 2 ts t me fa) 
gril yy t = (a 
qth. oO 2 1 
sth ,. [o} ; 1 a 2 
oth ae Q sa o as 3 


The gradual elimination of the tailless condition characteristic 
of Manx eats is singular, and well worth putting on record, 


Vey dite detailed information exists ws to the effect of wind 
and atmosphene pressure op the tides around the British Isles, 
but it is te be hoped that the Committee appointed at the recent 
meeting of the British .Wssociation will succeed in eliciting 
suihcient trustworthy data to enable some general law to be 
The Committee con: 
(3, 


deduced for the gindance of navigators. 


sists of Prof. Vernon Ulareeurt. Prof. Unwin, Mh, 
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Deacon, and Mr. W. 11, Wheeler (Secretary) ; and as it is 
desirous of obtaining information from as many ports as possible, 
we are asked to make its existence known. .\ printed form, 
showing the manner in which it is proposed to collect the udal 
statisties, will be sent to any one who will render assistance to 
the Committee, by Mr. W. EI. Wheeler, Boston, Lincolnshire, 
who will also be glad to receive records of tides aflected by 


gales, 


IN connection with the growth o: orchids, writes Mr. J. IE. 
{lart, in the October Aadletin of the Royal Botanic Gardens, 
Trinidad, it has been noticed that the presence of ants is 
apparently necessary to their maintaining a healthy condition ; 
Dut whether this is in reality due to some action of the ant itself, 
or to some indireet cause, has not yet been proved, and investi- 
gations are needed to show what is the real influence the ant has 
‘upon the health of the plant. It has been suggested that the 
presence of stinging ants acts as a protection to the plants; but 
Mr. tart is inelined to think, from recent investigations, that the 
benefit the ants confer on the plant are those of providing it with 
the mycelium of a fungus to cover its roots, which organism 
enables it to take up food which would be otherwise unattain- 
able. 2t may be shown that the ants act as protectors to the 
plants, as well as providing them with a means of obtaining 
nutriment; but Mr. Ilart believes it to be almost certain 
that the fungus which grows in the material they accumulate 
around the root plays a much more important part, by providing 
the plant with food material. 


Tite first number of what promises to be a useful serial publi- 
cation has just reached us from the U.S. Weather Bureau. The 
periodical has for its name Climate and Health: itis edited, 
under the direction of Prof. W. L. Moore, the new chief of the 


Weather Bureau, by Dr. W. F. R. Phillips, and itis devoted to | 


climatology in relation to health and disease. Tables are given 
showing, for one hundred selected stations, statistical informa- 
tion relative to atmospheric pressure, temperature, humidity, vre- 
cipitation, wind, and sunshine; the relative prevalence of 
certain diseases ; and the mortality from different causes, in each 
State. In addition to these statistics, all of which refer to the 
conditions during July of this year, the new publication contains 
charts showing the average pressure departures from the normal, 
ranges of pressure, prevailing winds. and normal wind directions 
for each week in the month, and similar charts to exhibit 
graphically the absolute and relative data referring to temperature, 
humidity, and precipitation. There is also a chart for cach week 
showing the total mortality by States, and representing diagram- 
matically the average climatological conditions far 
determined by the mean temperature and humidities and the 
Jotal amount of precipitation. The general aim of the Weather 
Bureau in this new field of work is to collect the meteorological 
and hygienic statistics considered by medical climatologists of the 
“reatest correlative importance, and to publish them in a useful 
and instructive form, By showing the statistics of mortality and 
morbidity side hy side with those of climate, new information 
as to connections between sickness and weather changes will 
probably he discovered. 


sO as 


Tit Psychological Review for last month contains an in- 
teresting paper by Mr. RK. Meade Bache, on ‘‘ Reaction Time 
according to Raee.” Te suggests that the higher intellectuality 
of civilised white races may have been gained at the sacrifice of 
quickness of response to sensory stimuli, and states that it is a 
matter of familiar observation that Negro children are quicker in 
their movements than the children of white folk, At his request 
Prof. Lightner Witiner made careful and exact observations on 
persons of the Caucasian, American Indian, and African (Negro) 
These are given in three tables. Taking response to 
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auditory stimuli, for example, the order of quickness is (1) 
Indian, (2) African, (3) Caucasian, in the relation of 
Wes A TAS 146°92; these being the reaction times in 


thousandths of a second. Although the numbers of individuals 
dealt with (not more than a dozen in each case) are small, the 
results are suggestive, and will no doubt lead to further 


investigation. 


THE attention of those who are interested in the question of 
the inheritance of acquired characters may be drawn to a paper 
which Prof. Mark Baldwin contributed to Sezewce (August 23. 
1895), under the title *‘ Consciousness and Evolution.” Prof. 
Baldwin fails to see any great amount of truth in the claims 
of Mr. Spencer that intellectual progress in the race requires the 
hereditary transmission of acquired increments in mental faculty, 
and adupts the view advanced by Weismann in 1889, and taken 
up more or less independently by Mr. Ritchie and Mr. Kidd, 
that social advance is rather by tradition than by hereditary trany- 
mission. ‘* Man,” said Irof. Weismann, ‘availing himself of 
tradition, is able, in every part of the intellectual domain. to 
seize upon the acquirements of his ancestors at the point where 
they left them, and to pursue them further, finally himself 
leaving the results of dus own experience and the knowledge 
acquired during his lifetime to his deseendants, that they may 
earry on the same process.” Prof. Baldwin seems to have 
reached this view independently, and his paper is well worth 
reading. 


UNDER the extraordinary heading of ** The Chemical Theory 
of Freedom of Will,” Dr. W. Ostwald makes, in the Leipsfger 
Bertchte, some suggestive’ speculations upon the mechanical 
That all the phenomena of nature, 
organic as well as inorganic, shonld be ultimately of a purely 
mechanical character, is contradicted by the science of energy. 
The theorems of energetics give the conditions under which any 
event takes place: they indicate which out of all the possible 
courses it will follow, and to what state of equilibrium it tends. 
AI this does not involve the element of time, except in the case 
of kinetic energy. In the equations representing mechanical 
processes, time may be put as positive or negative without 
rendering them invalid. In other words, all purely mechanical 
processes are reversible, while natural processes are not. ‘They 
have a forward and a backward aspect. Now there are pro- 
cesses in nature in which an agent iniluences the time during 
which a certain event takes place, without being itself atteeted 
in any way. This happens in all cases of catalysis, and the 
laws of catalytic action are as yet only very imperfeetly 
understood. It is known, however, that the acceleration of the 
process is propordoned to the concentration of the catalyser. 
May not the human mind, the author argues. act upon matter 
somewhat in the manner of a ceatalyser, accelerating the 
chemical and mechanical processes associated with psychical 
activity without any expenditure of energy? This may be 
worth considering. But it must be remembered that the course 
of natural phenomena can be influenced in many ways without 
the expenditure of energy. .\n elastic missile rebounding from 
a rigid plane is a case in point, or a river flowing between 
its banks. 


THE production of antiseptics appears to be more and more 
engaging the attention of the great German colour manufac- 
turers, and yet another compound, rejoicing in the name of 
potassinmorthodinitrocresolate, has been introduced, which 
promises to prove of considerable service both to the brewer 
and to the horticulturist. Messrs. C. O. Ularz and W. von 
Miller have published an account of their investigations with 
this substance or avdtvonnin, as it is more generally called— 
in the .Weenchen Aligentetne Zettung, and it appears that a 


s lution contaming but ane part in 15300 to 2000 parts of soap- 
Water proves destructive to all common injurious parasites with- 
out any deleterious action on the plants. Prof. Aubry. the 
well-known director of the experimental brewing stauion in 
Munich, has examined its disinfectant action on yeast, and finds 
that the latter, when treated with antinonnin, remained for a 
long time in a fresh condition in the heated workrooms, whilst 
rntreated yeast rapidly underwent decomposition, .\ closer 
examination showed that all the specimens exhibited destruction 
of bacteria, while the yeast itself proved resistant to even 
stronger solutions, up to 5 per cent. Numerous other expen- 
ments have been inade with this substance, and so far it promises 
Whether this 
hew antiseptic will succeed in carrying out all that is hoped of 


well, being also odourless and very inexpensive. 


it, remains to be fseen; meanwhile it may be regarded as an 
interesting. and possibly important, contribution to our list of 
disinfectants. 


Mes»as, MACMILLAN ANT) Co. will issue in the course of 
November a further instalment of their ‘* Cambridge Natural 
History.” The volume is mainly devoted to insects, being the 
Hirst part of a complete treatise on the subject by Mr. David 
Sharp, F.R.S. Introductory sections on Veripatus and on 
Myriapods are contributed respectively by Mr. Adam Sedgwick, 
P.KS., and by Mr. FG. Sinclair, The volume is the fifth in 
the series, and wall he followed at no long interval by the second 
volume, in which various contributors deal with worms and 
The ninth volume, in which Mr. .\. 11. Evans treats 
of birds, may be expected before the end of next year. 
Among Messrs. Macmillan’s announcements for next week, one 
of the most important is that of an exhaustive work on ‘* The 
Stnicture and Development of the Mosses and Ferns” (Arche- 
geniate), by Dr. 1D. 11. Campbell. 


Polyzoa. 


Wititts the past few days, a bulky bundle of new publications 
of the U.S. treological Survey has been added to the many 
reports and memvirs of the Survey already lying on our table. 
The amount of work represented by these volumes is so exceed- 
ingly great, that limits of space prevent us from attempting to de- 
scribe and discuss the ground covered in them. We propose, 
however, to give in an early issue a general account of the recent 
pubheations of the Survey, and content oursel¥es at present with 
the bare statement of the volumes received daring this month. 
lirstof all, we have to acknowledge the receipt of the fourtecenth 
annual Report of the Survey, in two parts. Part t contains the 
tepert of Mir. J. W. Powell, the Director, on the operations of 
the Survey for the year ending June 30, 1893, and part 2 (a 
velunge of six hundred pages) contains papers on peologieal sub- 
cots, anfong which we notice 
Vnfted States; the 


States; measwrements of 


the potable waters of Vastern 
the United 
river discharges; the laccolitic 
neurain groups of Colorado, Utah, and Arvona; the gold- 

wer veins of Gyphir, California; geology of the Catoctin Belt ; 
terdary revolution in the topeyraphy of the Pacific Coast: the 


natural mineral waters of 


tehe ef the Sierra Nevada y pre-Cambrian igneous rocks of the 
Urhar ‘Tertane, Grand Cation of the Colorado. Two mono- 
maph of the 1.5, Geological Survey have een received, viz. 
vel wan amt ssi. The former deals with the ' Geology af 

Gren Meentunsin Masichusetts,” by Messrs. K. Pumpelly, 
fb. Wolttend 1 
Whittle) tet and de wings of the Mollusea and Crustacea 
f Ae Ait 


fl aero ph wr 


Nel on Dide ; and the latter contains Prof, 1. 


smmations of New Jersey, Both these valiable 

pefeeely dluttrated.  bimally, Audet Nos, 
His r22 ef the sory have come to hail. 
re] Dei tirry of New Jiecaiiay. 


No, TIS is a gen: 
The next Audi tin contains 
' {4 re Toeieal reconndi@ance in North west Wyeaning, 

Troferen ce te ecatotl resenrees s Neo, rao ds on the 


Ip wale eat beetern Menor ylvaniha and New Vork. Ne, 
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121 is a bibliography of North American paleontology for the 
years 1888-92, inclusive ; and No. 122 contains the results of the 
primary triangulation executed by the Survey during the past 
twelve years—that is, since the commencement of work upon the 
topographic atlas of the United States. In conclusion, we wish 
only to remark that the gratitude of geologists is due to the 
United States Government for providing the funds to publish so 
many works, not only of national but alse of international im- 
portance. 


THE current number of the Journal de Physisite contains a 
paper by MM. Abraham and Lemoine on the measurement of 
very high potentials by means of a modifted attracted dise 
electrometer. Two forms of instrument are described. the one 
for standard measurements, and the other, which is of simple 
design, intended for measuring potentials up to 100,000 volts 
to within about one per cent. In the standard instrument, 
which resembles a modified Kelvin electrometer as designed by 
M. Baille, the movable disc is suspended from the beam of a 
short-beam balance, the extent of the movement being limited 
by stops. In crder, when desired, to make the movement of the 
balance heam stable, an auxiliary knife-edge is placed below the 
chief knife-edge of the beam, and weights are placed in a pan 
suspended from this auxiliary knife-edge, The attracted disc is 
maintained centrally within the guard-ring by means of three 
fine fibres. The simplified form of electrometer is, however, 
the one which exhibits most novelty. In this insument the 
altracted disc is carried by a rod attached to one arm of a 
Roberval’s balance. ‘The movements of the balance, which ts 
limited by stops, is noted by means of a Jong pointer attached 
to one of the horizontal bars of the moving parts. Finally, 
the adjustments of the guard-ring and attracted disc are not 
made hy means of a complicated system of adjusting screws, 
Iut by the simple bending of their supports. These supports 
are made of soft copper wire, and, in the case of the guard-ring, 
have an $ shape. This manner of allowing for the adjustment of 
the parts af a piece of apparatus is one which will very often 
he found of use, and we may mention that lead wire is par- 
ticularly well suited for the purpose, “Fhe authors have made 
a seri¢s of experiments to test what is the masinum distance 
between the attracted and attracting dises it is allowable to use, 
and find that the greatest distance to be equal to half the width 
of the guard-ring. Tn making their measurements, the authors 
have used a novel method of obtaining a high potential which 
should remain steady for some minutes, Their arrangement 
consists of an electrostatic electric machine driven at a imiform 
The poles of the machine are joined 
to two points, between which a continuons seam of sparks 


speed by a small motor, 
passes. One of these points isconnected to earth, and (hie other 


by means of a poor conductor, such as cotton soaked in 
parattin oil, to the inner coutng ofa Leyden jar. Under these 
circumstances it is found that the potential of the interior coal- 
ing of the jar is very constant. Thus in a series of measure- 
ments recorded hy the authors, the maximum change in six 
minutes wuounted to only 1 part in 1000, the potential being 


about 20,000 volts, 


THe additions to the Zoological Society's Gardens during 
the past week include a Mozambique Monkey (Cercopithecus 
prerylhrus, @) from Dwarf Lemur 
(Mic revedues onttht) trem Miaskapascar, presented by Alin i. 
Dyers a Rhesus 


Fast Africa, a Smith's 


Monkey (Macucas rhesus, 9%) from India, 
Mrs, tear (Crsac 
maritinius, &) from Spitzbergen, presented by Mr. Arnold 
Vike; two Masked Marrakcets (2 yrrduedops's pertonuta) from the 
hiji Islands, a Blue and Vellow Macaw (ste ararauuda) from 
Valcon (fake percertnius, vate 
slnatum) from North America, a Night: Heron (Vy forex 


presented by Vernon Biden; a Volar 


South GNimerica, a Veregrine 
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griseus), European, an Antarclic Skua (Stercorarius antarcticus) 
from the .Antaretic Seas, presented by the Hon. Walter 
Rothschild ; two Senegal Touracous (Corythatx persa) from 
West Africa, presented by Mr. 1. J. Roberts; three Dlackeaps 
(Syfeta atricappills), a Nightingale (Dazdlias fuscinia), British, 
presented by Mr. Poynter: a Wall Lizard (Lacerta: muralis) 
from Sicily, presented by Mr. A. M. .Ainster; a Dwarf 
Chameleon (Chameleon pumilus) {rom South Africa, presented 
by Mrs. S. Jackson; two Squirrel Monkeys (Chrysothrix 
sefurea) from Guiana, a Spotted Eagle (afgef/a mevta) from 
India, three Weka Rails (Ocydromus australis), four Tuatera 
Lizards (Sphenodon punctatus) from New Zealand, deposited ; 
two Grisons (Galictis vettata), a Coypu (.ljepotamus coypus) 
from South America, two Western Boas (Hoa occidentalis) from 
Paraguay, purchased. 


OUR ASTRONOMICAL COLUMN. 


SUN-SPOT OBSERVATIONS IN 1894 © Ina Sefaratabdruch aus 
der Vierteljahrshrift der Naturforschenden Gesellschaft in 
Zitrich, Jahrgang 4, 1895, Dr. A. Wolfer brings together some 
results relating to the sun-spot statisties made in Ztirich and else- 
where for the year 1894. The pamphlet opens s.ith a deter- 
mination of the constants for reducing the observations of each 
observer to one scale. 

The mean observed relative number of spots for 1594 came 
out as 78°O as against 84:9 in 1893, showing a distinct 
decrease. The secondary variations were also very prominent 
during this year; further, between two very low minima 
there occurred a prominent maximum lasting from May to July. 
Nevertheless there was on the whole a gencral decrease, making 
it possible to determine the epoch of the last important maximum. 
Having plotted the relative number of observed sun-spots for the 
three years 1892-94, and connected them together, the smoothed 
curve indicated a maximum at 189470. The length of the 
elapsed period, that is, from maximum to maximum, became 

1$94°0 — 1883‘9 = 1070, 
and the interval between the last minimum and the present 
maximum 

1894'0 -- 1889°6 = 474. 
Dr. Wolfer makes a comparison of the sun-spot numbers with 
the variations of the magnetic declination. Tlere there seems to 
be a very good agreement, and the curves for both are very 
similar, The epoch of the maximum magnetic variation, inde- 
pendently determined, occurs in .\ugust 1893 or 1893°6, which 
coincides exactly with the secondary rise of the curve of relative 
spot numbers, This secondary rise in the curve oceurs just 
before the time of maximum deduced from the smoothed curve, 
and suggests rather that the former date should represent the 
chief sun-spot maximum. Ir, Wolfer, however, is not of this 
opinion, and prefers to hold to the date gathered from the mean 
curve. The pamphlet concludes with a tabular statement of 
each of the observers’ individual observations for the year 1894, 
together with reference to the literature. 

PLANETARY PERTURBATIONS. —In No. 3312 of the -lstro- 
nomische Nachrichten, Prof. A. Weiler gives another paper on 
the subject. of long-period and secular perturbations. | The 
particular case considered is that of the disturbance of a 
planet, having a mean motion approximately twice that of the 
disturbing planet, and is really a special case of the more general 
problem of perturbations already Lreated in earlier numbers of the 
same journal. We cannot indicate here the mathematical 
formul: which are given, and much of which would be un- 
intelligible without the earlier papers, but attention may be 
called to one of his results, 

When the commensurability in the periods of the disturbed 
and disturbing planets becomes very close, that is if &=1- 2p be 
very small, where w is the ratio of the two mean motions, the 
series by which the pertarbations are expressed is noticonvergent, 
and the problem is apparendy insoluble. Such a result is 
inconsistent with the regularly observed motions of the planets, 
and therefore points to some error in the assumptions on which 
the solution of the problem is founded. This error Prof, 
Weiler traces to the treatment as constant of the semi-axis 
major of the disturbed planet's orbit. The justice of this remark 
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is illustrated by a reference to the arrangement of the asteroids 
in space, whose distribution offers peculiarities explicable on the 
hypothesis that the mean daily motion is variable if the 
approximation to commensurability oversteps a definite limit. 
Taking a list of twenty-five asteroids, wherein the value of 
6=1— 2p is less than one-fifteenth, he shows that none have a 
period giving a mean daily motion very approximately twice that 
of Jupiter (5983). The mean daily motion of these twenty- 
five Tes between 562°°2 and 640'°2, but none come be- 
tween 572°°6 and 6144; that is, the mean motions 
separate on both sides of twice that of Jupiter. The force of 
this illustration is somewhat impaired if the list be made to 
comprise those more recently discovered. The asteroids Nos. 
332 and 381 have mean motions of 605°°5 and 6137°5, respec- 
tively, and it should further be remembered that in the whole 
list of astervids, there are only five whose means approach the 
lower limit of 562”. ‘his remark simply refers to the value of 
the illustration, not to the accuraey of the fact it is called in to 
support, 


Tur System o¥ @ CexTauri.—The meridian measures of 
the positions of 2, and a, Centauri, made at the Cape in 
1879-18S1 have been utilised by Mr. <A. W. Roberts for a 
determination of the relative masses of the two stars, and other 
data connected with the system (4s¢, .Vact. No. 3313). The 
place of the centre of gravity for 1880 is given as KA. 
igh. 31m. 27°537s.. declination - 60 20' 20°63 + O"'13; 
proper motion in declination (1880) = + 07750 + 0005; 
proper motion in k..\. (1SS0) = - 7"291 + O0s2 6 eloratite 
relative masses of the two stars, the values derived are 51 to 
49 + 1/50 0f the amount. 

According to the results obtained by Mr. Qoherts, a, 
Centauri is very slightly heavier than the sun, while a, 1s 
about two-hundredths lighter. Since @, is now between 
five and six times brighter than a,, it must have by far 
the brighter surface. Taking a mean of the different values 
which have been obtained for the sun’s brightness in_ relation 
to the stars, “Sit would appear that a, Centauri is as bright as 
our sun, while a, is about five times fainter. a, Centauri is 
accordingly some distance on the downward track from the 
dignity of a sun to that of an ordinary planet ; while a, Centauri 
is, as regards light, size, and mass, a twin-brother of our 
sun,’ Spectroscopic observations will furnish another method 
for determining the relative masses, but, in order to improve on 
our present knowledge. the observations of velocities must be 
accurate to within one or two tenths of a mile per second, 


Tlotsns’ Comrt.—This comet, which has presented such 
peculiarities both in its physical structure and the form of its 
orbit as to make it one of the most remarkable comets of short 
period, has been made the subject of an elaborate investigation 
by Dr. 1). J. Zwiers, Taking into account the action of Jupiter 
and Saturn, but neglecting that of the Earth, to which, owing to 
the great perihelion distance of the comet, it cannot make any 
elose approach, Dr. Zwiers is led to fix the date of the next 
perihelion passage on .\pril 27. 1899, and gives an ephemeris 
commencing on February 16, 1898, the earliest date at which a 
search is likely to be successful. The theoretical brilliancy is 
then 0:0063, and when last seen in 1893, the brilliancy was ex- 
pressed by o’o1i8. In April and May, when the comet will be 
well situated for observation in the southern hemisphere, this 
latter quantity will be exceeded, and will approach that, that the 
comet possessed in January 1893. hen it underwent sucha 
remarkable change in its appearance. If the comet retains its 
stellar-like character, the difficulty in detection will no doubt be 
increased, but an early discovery is eminently desirable. 


ON THE MARITS OF Tlf REA, THE S111 P- 

TEN TING PERROTT OF NSW aes 

IIT kea, the mountain parrot of New Zealand (Nestor nota- 

ér/7s), has earned considerable notoriety from its remarkable 
habit of attacking living sheep. Tt is commonly stated that the 
natural food of this bird consists of insects, fruit. and berries ; 
and that it has developed a taste for a carnivorous dict only 
during the last thirty years. Mr. Taylur White, however, has 
recently pointed out (Zvo/ogrst, .Vugust 1895) that the various 
statements on the habits of this bird have all been derived trom 
second-hand information : and. as the habitat of the parrot is on 
the tops of .VIpine ranges, owners of sheep and shepherds whe 


ean ay sutimer sac) the mountain tops tor their stock, 
ry toe aves best fitted to tellus about the habits of the bird, 
ybs-rvations made during such experiences Mr. White bases 
OS ow account. In the district with which this writer was 
squainted. the kea always dived lngh up on the mountains, 
moe rocks and boulders. a Tong distance ahove the torest- line : 
in sich a situation, of course, berries and fruits were out of the 
question, and the bird appeared to live on lichen and any insects 
weeould tind. Even when the grouml was covered with several 
feet of snow, and when reots and other food were out of reach, 
lichen growing on steep rocks would still be obtainable by the 
hin]. The view that the chet of the kea generally consists of 
fruf and berries would thus appear to be erroneous. 

Te will be remembered that Wallace and others state that the 
hea regards the kidneys of sheep as a ‘* special delicacy.” and 
that ibattempts to brrrew mto its victim in such a way as tu 
reach this part. Mr. White. however, opposes this prevalent 
view and regards at. as probable that the bird desires to obtain 
the ohaal ef the sheep rather than the kidneys; and in support 
of this view states that he bas never seen a dead sheep attacked 
by keas. The fact that the kea so frequently pierces the body 
of a sheep in the region of the kidneys is due to the position it 
takes ow the back of its victim to maintain a firm hold —a position 
from which wt cannot be easily dislodged, as it eould from the 
head or rump of the sheep. In corroboration of this Mr, White 
meetons that sheep with long wool are more trequently attacked 
than animals with shat wool ; as apparently the lang wool gives 
the bird better facilities for holding on with his feet when 
driling a hele inte the back of the sheep. It is not very casy to 
conjecture how this habit of attacking sheep was first acquired 
hy the hea. In winter time the sheep are covered with snow, 
anc often have icicles hanging to their wool; and it is suggested 
hy Mr. White that keas may have mistaken sheep so disguised 
far snow-covered patches of rock. It may further have happened 
that who scarching the supposed rocks fur insects the birds in 
some vases would taste the blood of the sheep. When some 
of the bires had unce found out that the blood of the sheep was 
goel tor food, others were soon initiated into the performance.” 
Tas possible that in some such manner the hea may have 
gradmally acquired this curious and unattractive habit which 
tenders the bird such ay est to the New Zealand farmer. 

W. GARSTANG. 


HUGHES HB Ie (OS MEM WE (SQOHSS LEN IO) 
Ul DOG FTE ME TES: 
“TIT capacity possessed by the roots of certain: parasites, 


such as Cre ntfa, to penetrate inte the tissues of their host, 

is Spparey Uy an unique, not to say a remarkable phenomenon. .\ 
Wil reflection, however, upon the powers of roots in general, 
leds us to doubt whether this property is really ay restricted 
es the frst glance wonld lead us to imagine ; and when we 
peruse Prof. Vfeffer’s work upon the pressure of the root, and 
fod that, for instance, the root of the common bean exert» 
dering its growth a pressure of some joo gms.. we realise that 
this me shanical action alone might suftice to drive the giawing 
tee? Of reost: plants inte living tissuc, i circumstances neces: 
heel suph an espediency.  Vhis is evidently an important 
wet, 1 touches upon the evehition ef the higher parasites : 
yoonly remarkable that it has so long remained untouched. 


Neale 


J aequence of ferment action ¢ 


Wo ofiust now thank Georre Peirce for taking up this negleeted | 
tent placing it upona sure basis (see Bot, 207%, September 
tosh The question tist to be decided was whether the pres: 


teowbich Pfether had) found in the growing: roots was in itself 
, tty feree the roots through Tiving tissue. bor the 
Vornmieation of dus, iron miedels af rent. weighted up te 
27) gow, were employed, The apices of these were placed 
© P etbe cat froma potato, and the whole surrounded with 
poe duet to keep the Using substance fresh. .Vter an 
realy f twenty three hours, it was found that the iren point 
I nefrate bi§ won. ante the potato, Again, a similar model 
Wittig 1 320 crs. was driven in twenty-four hours through 
boyer end 201m. of parenchyma of an uncut potate, 
\ rat Pydacedt on the stent of /mpation id/tant, one 
half cemtipern thick, pierced this in’ less than twenty 
beers Wie jo pau, weight were empleyed, 

t pre@en onfenor te that found by Mfeter in the root 
fies Weient to dravean iron model an appre 

The diving: testes of the patite, 
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It was far from certain, however, whether a pressure which 
was ample to impel a rigid iron rodlet against a considerable 
resistance would have equal efficiency in the case of a root, the 
pressure in which arose from so uncertain and inextiicable a 
source as its life. 

Vhere were many facts both pre and cc afr. 

The acid: substance or eiieniees, which it would seem that 
most roots excrete during their growth, might possibly facilitate 
the rvot’s pewer of penetration, Just as many fungi cat their 
way, as it were, into the solid wood of their host by means of 
ferment-like substances which they secrete and) pour out upon 
their substratum. so might the routs perhaps be expected to 
soften and prepare their way by means of their acid excretions. 
Against the supposition could be raised the fact, already broached, 
that the forces, impelling the rootatpen forward, are derived 
from the vital activides of that structure. and than these nothing 
can he more sensible to change of surroundings, or less to be 
reckoned upon by us, whese conceptions of anything dealing 
with life are yet shrouded over with the darkest obscurity, 

But to pass from speenlauion to facts, we find that Peirce 
tested this point by experiments on the seedlings of Brassica 
napus and Staph, alia, We took a potato, and split itin half; 
on one of the halves he cut a number of small slits, into each of 


which he inserted a seed of the plant under observation. Te 
then placed the  potate-halves together, inding them 


ughtly with string. The whole contrivance was placed in a 
vessel contuning damp sawdust, care being taken that the cat 
surfaces of the tuber lay horizontally. .\fter an interval of 
twelve days the specimens were examined, and although some 
were found to have grown between the cut surfaces (for nearly 
all had germin. uted), yet others had pushed their roovlets verti- 
cally downwards so as to penetrate the substance of the potate. 
In some instances so vigorous had been the growth that the 
rootlet, had traversed) the whole thickness of parenchyma, 
pierced the hard cocky laver of the surface, and then reached 
the sawdust without. 

Anatomical csamination of the root and surrounding potatoe 
tissue showed several peculiarities, tithe first place. the young 
root was almost devoid of the customary clothing of hai 


secondly, the cells of the potato had undergone alteration, inay- 
much as those which were in inineditte contact with the 


advancing: root were much contorted and torn, whilst two or 
three layers neighbouring om the injured ¢lements had undergone 
division by watls parallel to the Jony axis of the root, and had 
subsequently become corky in nature. By this means the 
Intrusive rootlet was enclosed within a corky cylinder or sheath, 
cutling it off more or Tess ‘perfectly fren the living, unharmed 
tissue of the tuber, “The starch grains were in every case 
unaltered, but Prunet, in his research on Cyvodou, and Veiree, 
in his examination of one of his specimens of Ls, noticed 
certain grains in the neighbourhood of the root apex which were 
partially disintegrated. This, however, is not at necessary con- 
indeed. a check experiment of 
Peiree’s eaves litle doubt that the disintegration resalts in these 
cases Jrom the activities of bacteria which had gained an entrance 
with the root, Class tubes closed aml poimted at one end were 
sunk, Tike the iron models already mentioned, into potato tissue, 
Tnoone instance the apex of the gliss was sirrounded hy 
‘corroded " sturch-grains, Here there could be no question 
of ferment formation, avd evidentl, bactena were adherent to 
the ape, 

“8 So far the experiments had 
and pointed roms at rape and white mustard are able to 
penetrate living tissues, Peiree earned the matter further by 
testing Che powers of the blunt motlets of Pesan and Ureta faba 
todo likewise. The toothets of germinating seeds of these were 
placed in’ glass tubes ite which they accurately fitted, and 
(heir apices placed in contact with the surface af a cube of 


juoved that the thin, delicate, 


potito, “The seed and glass tube were rigidly held) by layers 
of gypsum, a whieh aw pap was left dar the extension of the 
plumule, The whele was kept inst by damp sawdust, After 


three days the roets were few te have pierced the living tissuc 
to the extent ob 7 5 mv 

Ovher experiments were made ou the sume plants in which 
other tissres, such ot /apatent, sudtant, leaves of 
Lehevaria and) Vioe. petioles of Kheum, &c., were substitated 
for the potate, “These also were penetrated by the rootlets, 

In some instances, however, such as deaves ef Aloe and 
petigles ot Atheiet offctrak, the pabulum was evidently un: 
suited to the healthy existence of the weet, for after a short 
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period of growth the apes of this’ organ lecame more or less 
spherical, and finally withered away. 

Similar results had been obtained with the haustoria (modi- 
fied roots) of Cuscuta, in a former research of George Peince’s. 

Another interesting achievement of the same worker was to 
grow specimens of Pisum as parasites upon other plants, from 
the seedling stage until Howering. The host which gave the 
most favourable results appears to have been Jzpetio — ultant, 

The young Visum grown under these unwonted conditions 
produced an almost normal root system, with numerous side 
branches; but the stem wes stunted tn its growth, although it hore 
leaves and a few flowers. The roots. it may be mentioned. were 
here also devoid of hairs. This caperinvent is catremely interest- 
ing in a great nany ways. [t shows, In the first place. how fing 
is the line of demarcation between an ordinary carth-grown 
plant, suchas Visum, and a phancrogami ns parasite. expecially a 
partia] parasite like mistletoe. 

again, it has a physiological interest : it is suggestive of a new 
path of research. .\ strict and careful comparison of the details 
of outward form and internal anatomy in a nermally grown 
Pisum, or other plant, with those four] in one which is, so to 
speak, an induced parasite, must. beyond all doubt, shed much 
light upon the relattonship between the shape and structure of 
an organisin and its surroundings. 

We know but too little of this branch of Ticlogy at present. 

Why an organ should Le shaped this way in eue individual 
and that way in another, may indeed be partially answered in 
some cases ; but these instances are few, and the answers are in- 


complete. to say the least of them. Re pore e 
DearS OLMl OLS TAP POMS (Of? EAN LLL 
LEO CSA OT LON, 
{Note. The following pages contain a summary of an in- 


teresting but Jittle known paper by Dr. August Schmidt, of Stutt- 
gart. An English translation was prepared by the Jate Dr. E. von 
Reheur-Paschwits for the Sefsnrolei al Journal of Japan, ut 
arrived too late for publication in the concluding volume of the 
series. The original being too long for insertion in NAtURE, I 
have condensed it at the translators request, at the same time 
adhering as closely as possible to the author's words. The title 
of the paper is ** Wellenbewegung und Erdbeben cin Beitrag 
zur Dynaimik der Erdbeben ” (/ahreshette de Vereius fur vats. 
Naturkunde tn Wrrttembur,. 1888, pp. 248-270). In a later 
paper (same journal, 1840, pp. 200 232). Dr. Schmidt applies 
his theory ta the Swiss earthquake of January 7, 18$9, and the 
Charleston carthquake of Aucust 31, 1880. CL DAVISON. | 


LISMOLOGISTS assume the propagation of earthquake- 

waves to take place uniformly in all directions : they regard 
the coscismal or wave-surfaces as concentric spheres, the 1 
straight Jines nermal to the spheres. This, however, is 
entirely unjustified assumption, which certainly facilitates the 
calculations, but leads tu very doubtful results in determinations 
of the velocity of propagation and of the depth of the carthquake- 
centre. It is impossible that seismic rays should be straight 
lines, because the conditions on which the velocity depends 
undergo change with increasing depth below the surface. 
Though experimental determinations of the velocity do nat agree 
with the theoretical value 4" @. yet ibis clear that the velocity 
must depend on the density and elasticity of the rocks through 
which the wave is propagated. Now, the modulus of elasticity, 
owing to increased pressure, must increase with the depth below 
the surface ; and therefore the velocity of the carthquake-wave 
must also increase with the depth. 

as the velocity of propagation increases, the energy of a 
vibrating particle diminishes ; and thus, as is well known to be 
the case, earthquakes should he less noticeable in mines than on 
the surface of the earth. 

Amenduient of Hopkin” let us imaging a wave cm- 
anating from a deep centre and propagated im all directions. 
A vertical plane through the centre cuts all the successive 
coseismal surfaces, as wellas the earth's surface. — Let us suppose 
the section of the latter to be a horizontal straight line. The 
lower parts of Migs. § and 2 show the successive positions of the 
coseismal] surfaces from minute to minute. Tig. 1, with its equi- 
distant concentric coseismals and its straight rays, corresponds 
to the ordinary carthquake theory. ig. 2, with its excentric 
coseismals approaching each other as they riseand with its curved 
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rays convex downwards, represents our new theory, — The 
horizontal straight Jine. dividing the upper part of the Sgures 
from the Jower. represents the surface of the earth. In both 
figures, the rays at first appear equally distributed in all directr ns 
from the centre: in Fig. § they remain so, but in Fig. 2, in 
order to continue yormal to the wave-suriaces, they mut diverge 
at a much more rapid rate below than above, thus hecoming 
conven downwards. Of course, Fig. 2 only represents a special 
Jaw of increase of velocity with the depth the velocity is sip- 
posed to vary as the depth ~Iut the general character of the 
figure with its rays convex below remains the same if the lew 
isa different one. 

-\ comparison of the figures shows that in Fig. 2 there is a 
greater condensation of the seismic rays, and therefore a greater 
intensity of the shock, in the neighbourhood of the epicentre, 
and this corresponds better with the effects observed within the 
area of greatest disturbance. 

Sut more important for our purpose are the sectiuns ef the 
earth’s surface contained between two successive coseismals. 
}.ach of these sections is a measure of the distance through which 
the wave appears lo progress from minute to minute at the sur- 
face. In reality it progresses obliquely from below in the 
direction of the rays. and the real distance through which it 
moves is smaller than the apparent one. We can cooly observe 
the apparent velocity at the surface. If we have at our disy oxal 
a sufficient number of good time-observations, we can draw the 
horizontal coseismal lines on a map and determine the apparent 
velocity from their relative distances. In both ngures, the 
apparent velocity has its greatest value at the epicentre and 
decreases outwards. In Fig. 1, it gradually approaches asympto- 
tically the true value in the “direction of the rays. This is the 
law which Hopkins propounded in 1847. In Fig. 2, the up- 
parent velocity at first: diminishes rather rapidly, until it 
reaches the value of the true velocity at the depth of the centre, 
but afterward» it again increases gradually with the distance. 
We thus arrive at the following amendment of Hopkins’ law, 
which will be expanded afterwards : the apparent velucity at the 
surface is never less than the true velocity at the centre, and 
varies with it. 

Differences in Earthquake Velocities. Necording to the ald 
theory, every substance ought to possess its own vclocity, de- 
pendent on its internal structure. The limit, which is denned 
by Wopkins’ law as the lowest possible value of the apparent 
velocity, ought always to be the same in any given region. Ex- 
periments by Pfat, Mallet. and .\bbot Jead to ditterent. values 
for different substances, as was to be expected. Bit they also 
show considerable variations in the same material, the velocity 
increasing with the strength of the initia] impulse. heal earth- 
quakes show even larger differences in velocity than artificial 
ones, and often carthquakes of less intensity are propagated with 
a greater velocity in the same region than very strong ones. 

Vhese differences are inconsistent with Hopkins law. To be 
explained by the old theory, they require for the centres of 
earthquakes with great velocities an enormous depth below the 
surface, a near approach to the centre of the earth. for an earth- 
quake emanating from the centre itself would urrive simul- 
taneously at all points of the surface. With our new hypothesis, 
such differences are necessary, and even with the largest 
velocities the earthquake-centre may be at a considerable distance 
from the centre of the earth, 

Proof of the Lav'.—The law that the velocity at the surface is 
never less than that at the earthquake-centre includes Iopkins” 
law. This indicates that the Jaw is a general one. Its mathe- 
matical demonstration is contained in the law of retraction. We 
may distinguish the following three velocities (1) the velocity 
at the centre. e, 2 (2) the true velocity at the surface, @e. that 
part of an earthquake-ray through which the wave progresses in 
one minute, 7: (3) the apparent velocity at the surface, Ze. the 
horizontal distance between two successive coscismals corre 
sponding to an interval of one minute, @.  .\s an example, let us 
take in Fig. 2 the horizontal distance between the fourth and 
fifth coseismals from the epicentre as a representative of 2, and 
let the section of the ray hetween the same coseismals near the 
surface represent w, and the distance between the centre and the 
first coseismal 2. Then, if @ be the angle between the ray and 
the vertical at the point where it meets the surface, we have 
?=asina: and, if a, be the angle which the same ray makes 
with the vertical through the earthquake-centre, we have by the 
law of refraction 7 = x/sin a = #,/sin a,. 

Now, Jet us consider the different rays emanating from the 
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cart =juakewentre. Whew a, is equal to zero, i ts infinitely 
ereat. As @ increases. 7 decreases, until a, = 90. This 
comespends to the ray which starts horizontally from the 
centre, an} at the point where this ray reaches the surface we 
have> 4. When a, becomes obtuse, the value of sin a, de- 


ereases again, and = increases, though more slowly because the 


rays diverge more and more: but at an infinite distance 7 would 
again be infinitely great. 

The nly condition by which our law is bound is that the true 
velocity of the Wave is always the same at the same depth ¢ but 
the sariation of veloeity may follow any law. The law would 
even remain ue if the velocity were todecrease with the depth ; 
lhut in this case the rays woul} be concave downwards, and only 
afew would reachthe surface. But. as we have every reason to 
lelieve thats Increases with the depth, it follows that the mys 
must be eonvex downwards ¢ and not only the ray which is hori- 
zontal at first bends upwards, but all rays do so in time. The 
whele disturbed area of an earthquake is thus divided into two 
zones: an inner cirele in which the apparent velocity 7 decreases 
as the distance from the epicentre increases, and an outer my in 
which ~ incresses with the distance up te infinity. “The inner 
circle is the region of the direct rays, the outer ring that of the 
carthquake energy which by refraction is brought up from below. 
The smallest value af +. corresponding to the boundary between 
the twe zones, measures the velocity of propagation at the depth 
esathe centre. 


* Thee? ervetere of the earth's surface, which we have 
fiarg ve 4 Wi) pensist ina diauyution of the rate at 
whith the velocity increases in the outer zone. 

Th farthypiate Sletegraph.Vhe Jaw connecting the 
vermitiogs an the apparent velocity at the surface as best ex- 
tae] ly the Op per parts of Lips. rand 2. At the points where 
owe strfeee hfe is cut by the coseismials, normals are creeted to 

werfwe of 1, 2. 3, 4c, wots tn length, representing the 

iy tine from thatatthe epicentre, A curse passing 
he opds of these normals represents what we call the 
Yhe vreater the anclinauen of the Curve to the 
twee Tne, the les is the apparent velocity, 7 at the corre: 
per De at the curse, Where the curve ty hervental the 
Mook tetieately great, where it is convex downwards the 

te decrewwes outwards, where at is concave the velocity 

Joe bodopraph ia Pay. pots the hyperbola of von 

Sy {Minf®urerode, Tf we use the sane seale for the units 
loots, the hyperbola as rectangulur and the 


Ait: 
eral 
her f@ray ®. 


7 poe gre aire ted: towards the centre. Va dag. 2, the 
} r bom tovger hyserboli; at the epicentre at is 
bet tenwe ml conven downwards, gravtually approaching: 2 
fi weld et a port oot antlesten, atter which at 

oe ma Honatt at a corse which ree 
1 : ‘ Ve Py od a masing: poont. We chee pert 
1 if we © Dim fame fer om pory 


Nee 


|Ocrornr 24, 1895 


hecomes concave downwards, and gradually becomes horizontal 
again at infinity. Tf, in the lower part af the figure, we follow 
the ray which leaves the centre horizontally until it reaches the 
surface, a normal erected at this point passes through the 
point of inflexion. 

It is Important to study the changes in the form of the hodo- 
graph as the depth of the centre gradually diminishes. The result 
is that the two points of inflerion move towards the epicentre, the 
convex portion becomes smaller, and so also does the ‘inner 
zone” of the disturbed area, When the centre and epicentre 
coincide, the convex pertion of the curve and the inner zone of 
the disturbed area disappear entirely: the hodograph consists 
of two symmetrical concave branches which meet at an angle at 
the centre. This suggests to us how we should explain the 
results of measurements of velocities in artihcial earthquakes. 
In a shock produced at the surface of the carth, Ube velocity 
must increase from the centre outwards. The stronger the 
charges of gunpowder are, the longer are the distances that can 
be employed in the experiments. and the greater the mean values 
of the velocity obtained. 


Vhus, the form of the hodograph will vary much with the 
depth of the centre, and it must also sary with the law which 
expresses the change of velocity with the depth. But, whatever 
be the anknewn lis, the hodugraph must always be conves at 
the epicentre, and, passmg through a point of inflexion, afler- 
wards beceme slightly concave. “This follows simply from the 
law of refraction without any regard to the rate at which the 
velocity increases with the depth. 

As long as we de not possess a stiiciently large number a 
time-observations for at least one earthquake, it will hb 
impowable to draw any conclusion concerning the law of velocity 
from the form of the hodograph. Even with the best: observa- 
tions, we can never, indtawing the hedopraph, expect that al 
potnts will fall on a reguber and continuous curve, But what we 
may expect is that, with a sufficiently large number of observa 
hous, the points will he distiibuted equally on both sides of such 
acurve. The hodagraph contains the obsers ations from plac 
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in all possible directions from the epicentre combined in a single | ing to our law, we should find too large a value. Other 


plane. If the velocity is different in different directions, in the 
general figure these differences will be eliminated when the 
number of observations is large enough, and the result will be a 
curve free froin local disturbances. 

Although the time has not yet come for us to determine the 
definite form of an earthquake-hodograph, yet we know enough 
from the best examined carthquakes to deeide whether the 
hodograph isan hyperbola or a curve with points of inflexion, 
whether Tfopkins law is confirmed by the observations. or 
an increase of velocity is noticeable in the outer zone of the 
disturbed area, 

The best example for such an investigation is contained in 
von Seebach and Minnigerade’s discussion of the earthquake of 
March 6, 1872, in Central Germany. <n inspection of the 
map of coseismals published by them is sufficient to show that 
the horizontal coscismals are crowded tugether in a striking 
manner near Gattingen and Leipzig, at a distance of sixteen 
(German) miles from the epicentre. Accordingly, in drawing the 
hodograph we see how badly the hyperbola suits the observa- 
tions. Several points which are most valuable for the 
determination of the epicentre, beceuse they are nearest to it, 
and which agree most perfectly with one another, must be 
rejected in constructing the hyperbolic hodograph, in order that 
the earthquake may not begin at the surface of the earth until 
14 minutes after it was actually observed at five ditferent places 
at five to six miles distance from the epicentre. lor sixteen miles 
the hyperhola leaves all the best observations below it, after 
which nearly all points remain above it until it ends at Breslau, 
at a distance of fifty-seven miles from the epicentre. 
place a magnetic needle was found swinging by Prof. Galle at 
gh. 5m. 25s., Berlin time, but the shock itself may have occurred 
several minutes earlier. The hyperbola is made to pass exactly 
through the point corresponding to this time, for otherwise its 
vertex would have to be placed still higher than it is now, and 
this would increase the already existing disagreement between 
the calculated time of the beginning of the earthquake and the 
actnal observations. 

Ilow well, on the contrary, are the observations represented by 
a curve the vertex of which is a little below 3h. 55m., and, being 
convex downwards, passes at a distance of seven to cight miles 
between 3h. 55m. and 3h. 56m., reaches its points of inflexion 
at about eleven miles distance with a slope corresponding to 
2°5 miles per minute, and then leaving some points on one side 
and some on the other, passes through Tiibingen (36°7 miles), 
the last trustworthy point, until it reaches Breslau one minute 
before the observed time, with a velocity of at least fifteen miles 
a minute. 

The Merzogenrath earthquake of October 22, 1873, leads to 
somewhat similar results. In drawing the hyperbolie hodograph, 
some of the best observations, those used for determining the 
position of the epicentre, have to be rejected altogether, while 
others must be suppused to err by as much as two or three 
minutes. But a curved line, passing through the mean positions 
of the points, is concave throughout on its lower side, with a 
large curvature at the epicentre. The figure certainly differs 
little from the form of the hodograph corresponding to a centre 
at the surface, and the inner zone isa circle of not more than 
four kilometres radius. 

Thus the best investigated earthquakes at our disposal show 
that the observations agree much less closely with the older 
theory of concentric earthquake-waves, straight rays anc 
hyperbolic hodograph, than they do with the new theory of a 
velocity of propagation increasing with the depth, rays convex 
downwards, and a hodograph with points of inflexion. 

The Determination of the Depth of the Centre. -1f the law 
connecting the velocity with the depth were known, we shonlel 
he able to calculate the forms of the corresponding rays and 
hodograph, and to find a relation between the depth of the 
centre and the form of the hodograph. In Fig. 2 we have 
started with the simplest assumption, and supposed the velocity 
to yary as the depth. As this law is an entirely arbitrary one, the 
ficure can only give a nearer approach to the truth than the 
theory represented in Fig. 1. 1f, for instance, the modulus 
of elasticity were to vary as the depth, the velocity would change 
much more rapidly near the earth’s surface than far below it; 
and the fact that the perceptibility of earthquakes decreases so 
rapidly as the depth increases, certainly indicates that a rapid 
change in the velocity takes place immediately below the surface. 
Consequently, in calculating the depth of the centre correspond- 
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ditticulties in determining the depth of the centre are our 
ignorance of the true superficial velocity, and the uncertainty as 
to the form of the hodograph, especially the doubtful position of 
its points of inflexion, But, in spite of all these difficulties, we 
may consider it asa rule that the depth will increase with the 
radius of the inner zone of the disturbed area, and that it will 
certainly always be smaller than this radius, 

On the other hand, a minimum value of the depth may be 
found by means of the tangent at the point of inflesion. This 
langent in Fig. 2, like the asymptote in Fig. 1, makes an angle 
of 45 with the horizon, because in both figures the central 
velocity (27,) was taken as the time scale. While in Fig. 1 the 
asymptote passes throngh the centre, in Fig. 2 the tangent at 
the point of inflexion passes above it. Now, Iet us imagine the 
depth of the centre in Fig. 2 to remain the same, as well as the 
velocities wat the centre, and z at the surface ; but let the in- 
crease of velocity be no longer uniform as before, but be 
principally restricted to the neighbourhood of the surface. The 
consequence will be that the rays will differ little from straight 
Ines at first when they leave the centre, and that the principal 
increase of curvature will be near the surface. The point of 
emergence of that ray which leaves the centre horizontally, will 
move toa greater and greater distance, and. as the same is the 
case with the point of inflexion of the hodograph, its tangent at 
that point will be displaced parallel to itself downwards; and 
when the whole change is imagined to take place in the surface 
itself, the hodograph will coincide with Seebach’s hyperbola, and 
the tangent at the point of inflexion becomes an asymptote and 
passes through the centre. 

Thus, with a hodograph adapted as well as possible to the 
existing observations, we find a depth of more than five, and less 
than ten, geographical miles for the earthquake in Central 
Germany, and a depth of Jess than three kilometres for the 
earthquake of flerzogenrath. Each of these earthquakes 
represents a special type. Type {., with a very small depth of 
centre and an approximate disappearance of the inner zone, is 
represented by the earthquake of Iferzogenrath : Type If.. in 
which both zones are pretty equally distinct, and the depth is 
rather considerable, by the earthquake of Central Germany. 
There. may exist a Type IIL. with a very deep centre, or with 
small intensity and moderate depth, for which the point of 
inflexion of the hodograph falls outside the region when the 
earthquake is perceptible, and where, consequently, the hoco- 
graph is convex thronghout. Amongst the earthquakes so far 
studied, for which the mean velocity has been calculated. those 
with small velocities, which generally have a merely local 
character, may safely be regarded as belonging to the first type. 


HASG ER SMOG HOV EAU IR OLIPESE (OP MOG SL SS 
1896." 
Jigs having come to my knowledge that some doubts hacd 
arisen as to the suitability of Norway as a post of observation 
for the total eclipse of the sun in 1896, and having had both 
experience in total eclipse expeditions and of travelling in 
Norway, | determined 10 make a special tour of observation 
both to the west coast, and also to Vinmarken, Lapland, and 
the Russian frontier on the east coast. 

In selecting stations in such an exceptional country as Norway, 
many points must be considered that do not apply to most 
places; thus it is not enough to know that A is twenty miles 
from B withont also knowing how many fjords lie between, how 
many peaks three or four thousand feet in height, how many 
glaciers, and how far they are crevassed, if the mountains are 
passable, and if so what weight besides himself a man can carry 
up. Those people who have visited Norway, and the more so 
those who have travelled in the interior and north of the 
country, are surprised at the almost impossibility of moving at all 
except by the fjords and certain made roads. These generally 
may be said to extend as far north as Trondhjem, latitude 
63° 26’; longitude 10° 30’ about. After that, on the north and 
north-east coast and Russian frontier, roads are the feeblest 
tracks generally, and the fford communication only of a special 
character ; the population, except at such places as Tromso, 
Hammerfest, Vardo, and Vadso, is very scanty, and chiefly con- 
fined to the sea coast, and in the latter case subject to cansider- 


1 Abridged from a paper read before the Koyal Astronomical Society, by 
Col. A. Burton-Brown (.Wonthly Notices, R.N.S., vol. lv. No. 3). 
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Hu will be seen Meter on. 
Tren Treelijen we take a nerth north east: cotme. passing 
i) rohatten, an island ef about Soo feet in height, and shortly 
* pees the isla at Deainess at the boattem of the map on 
f owes stte, which will be on the border of the shatlow during 
fy stewmiag north to Tommen Ov. which will have abort 
eeetioute Citalily, a careful search for stations is kept. Luree 
1 low, Oxtinden promontory teo much inland. Hest- 
™, well within the 55° line. and the island of Tranen, near 
12} po rallel. are woo fer west, though the central line passes 
=) ys dut havieg a bongitude of cnly 120 5%. the sun is 
rhow. The leight of grotnd is 3780 feet. Kod Loven 
s somewhat further eastward, and bolgen,a peaked island, 
fs ue the centro] dine, are aether too far westwatd ; passing 
Ci n@ Melfie. crsssimg the centmal dine. we next 
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miles direct north of the central line, whete there is a hill to the 
north-east of the town. Excellent accommodation can be had 
there. and a telegraph station exists. Further north ts the islind 
of Lande Gode, within the $§ lian. Phe islands of Lundo 
and Engelo are en the northerly limit of the shadow of totality, 
and therelore useless. If Bodo were occupied as headquarters, 
sith a steam Launch at the disposal of the party, and Sandhornet, 
Arnoe, Pleina. Kunnen, or the lighthouse rock ef Slot, Bolgen, 
Rod Loven, or Hestmande as detached stations, a valuable area 
would be covered, although these positions have the astronomical 
disadvantage of the sun's altitude being as low as 637 to 79°, 
and the duration of totality but litthe over 1] to 14 minutes. 
Vet. owing to the stillness of the aumosphere on the west coast of 
Norway at that time. and the general feeedom from clouds on the 
horizon, some good results should be obtained. The further fact 
af the corona being seen throvzh a considerable thickness of 
watery vapour would have both aspectroscopic and photographic 


BUSSERR 
WLLL 


Catral line 


Rs CO4 SOC 


SS 
= 
—_ 
= 
Se 
= 


as 


— Month 
Cireee 


RO? . 
SLA Te a 


Za 


32 Ea G 


somentory oF Nein. twee cor three niles al ove 

Pee blige. 2 orither im cessiole  positim of Same 2000 
' Th laphthat ilind of Stet is, dhowever, in 
oor peesitian. and Kunnen has a teegraph 

lovhle uct, Procecding  eastanarth evest 

I 1 4 Peglie ve passed, 23000 fewt high, steep 
' ; wr Month further north, Fhena., ab at 
baoly Tee! Poel pomen, Oe the ripht is the island of 

2h rb Sem thorn: Mento of 3300 leet =a naire 

1 lee oor, cite ee Leetelive or Patilitem@trose the 

i crete omele toelt totality. and the sun an 

- Pee tony bine ix cor sesen niinites 

t Ut \ VO) Seurtnterrupted view atl routed, 
Cy Vere beer oy (he weet, where there are 

vA gett Poe daret ceedly yecoel por iten. 

‘ tee Won wath Boole, the beutele 

a7 17 wel perry ay about, and which as ten 


Interest in comparison with similar observations taken at about 
dovble the alutude on the east coast. Mthough several tsland 
could be uscd as sites for stations, experience has shown some to 
be better adapted for many reasons than others, Vhus Fugloe 
is Steep and cugged, ad has no vdsantages over Plena except 
height: alse Onis Oc isa troublesome place: Nunnen ts an 
aimost inaccessible promontory of cheat and granite rocks 7 the 
island af Slat has a good anchorage for boats, and the sun would 
hot be masked hy Kunnen during totality, Tete alse is a 
telegraph station. 

Leaving the west coast positions, we reach Tromso, and steam. 
ins up te Tlamimertest, signs of civilisition die httully away, 
Mier rounding: the North Cape, 717 107 go" NV, and shout 20? 
IL. ind steering cast, the Nordkin is passed, and fom there ina 
sonth-east daection we teavel along a bleak, inhospuable shore 
ef quartzite recks ta: Varde, en an ishind; this is about the north 
east corner ob Norway, a good-sized whaling station, and a lort, 
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with some second-class hotel accommodation. This place was 
used as an observing station in 1769 by the Austrian Hell for the 
transit of Venus; and, being less than twelve miles directly 
north of the central line of shadow, might be advantageously 
occupied. [t forms the most easterly station ; being in longitude 
31° 8’, and latitude about 7o 22%, it would have a duration of 
totality of over im. 31s., and the sun's altitude will be about 143°. 
It is easily accessible, no high ground obstructs the view, and 
provisions and labour are to be had. Passing sonth down a 
dreary coast nf quartzite rocks and Silurian slates, we come to 
Kilberg, about ten miles south, and two miles inland, There is 
a hill ahout 500 feet high, but although this would be only five 
or six miles north of the central line, it Is not in other respects 
a desirable station. Steaming south-south-west we pass 
Store Ekkero, a promontory some twenty-five or thirty miles 
west of Vadso, which appears to have all the attributes of a good 
station, provided accommodation can he arranged for: the 
central line of totality passes over the southern point, and there 
is a free view to the south-south-east and east-north-east, the 
sun’s azimuth at the local time of 1Sh. heing 97° south towards 
east, and the duration of totality a maximum—viz. over Im, 4Is.. 
the sun’s altitude about 144°. Passing on to Vadsé, the town of the 
Finmarken district, there are several hills, two or three hundred 
feet, easily accessible, and in all respects suitable for observing 
stations within three or four miles ; indeed, Vadso should be 
looked upon as the headquarters of an East Norway expedition. 
The local time of totality here would be 17h. 57m. 46s., and 
duration about Im. 35s. All the aforementioned places are in 
telegraphic communication with most parts of Norway ducing the 
fishing season, and no doubt arrangements could be made for 
keeping the othces open as late as August S$, The temperature 
at Vadso is remarkably high, probably between 50° and 60° 
KF. in August, and there is every chance of fine weather at that 
time. 

Crossing the Varanger Fjord we come to Bugo, a Lay p fish- 
ing station, and within a mile and a half of the central line : the 
longitude is about 29° 50’, and latitude 69° 58°. There the dura- 
tion would be about tm. 40s., with nothing to obstruct the 
view ; frequent communication could be had with Vadso at 
certain times of the day; hehograph signals might be trans- 
mitted : there are several sites hereahouts, but one in particular 
desirable. The Bugonesfjeld 1 will leave to those who Tike to 
be in the clouds! So little is known of it that every map shows 
it in a different position; but if intrepid mountaineers are [ond 
of carrying half-hundied-weights up mountains. there is no 
reason why they should not have the satisfaction they desire. but 
they will find no one to do it for them. 

In order to distribute the parties and multiply the chances of 
success, one party might proceed from Vadso to Seida, on the 
Tana River. This station is a good one for all points except the 
length of totality, which is only abont im. 12s., andl has the sun 
at an altitude of about 133°. Volmak, some twelve miles due 
south (reached by poling up the river), is mot so easily got at, 
hut astronomically better situated, and south-east of it, about 
five miles, is a mountain over 1000 feet high, About forty or 
fifty miles further up this river, in a south-west direction. is 
(tsjoki, a place also that might be advantageously occupied in 
the Russian Lapland. The duration of totality there would be 
about Im, 26s., and the sun's altitude about 137 
Polmak and Utsjoki camp cquipage would have to be taken. 
Both are in telegraphic communication with Vadso and Vague, 
the latter place being at the mouth of the Tana Hjord. Karasjok 
is astronomically a good place, within four miles of central line, 
the sun's altitude being about 124° and duration of totality over 
t4m. Much, of course, will depend on the number of observers 
it is proposed to send out, their powers of endurance, and know 
ledge of Lappish, Russian, and Norwegian for the east coast 
expeditions except at Vardo . 


To the information which Colonel Burton- Brown has brought 
together, we may add that the Orient Steam Navigation Com- 
pany propose to send one of their large steamships to Vadso, for 
the purpose of enabling observations to be made of the eclipse. 
Yhe steamer will leave london on July 21, and, after callin at 
Odde, Bergen, Nacs, Molde, Vrondhjem, Ilammerfest, and 
North Cape, will arrive at Vadso on August 3. [t will leave a 
week later, and will arrive in London on August 17. (Full par- 
uculars of this journey will be found in our advertisement 

columns. } 

We are informed by Messrs. Cook and Son that the Bergenske 
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Steamship Company have consented, subject to cera. con 

ditions, to send one of their best steamers from Lerge* and 


Trondbjem to Vardo and back. for the purpose of cabling 
persons interested in astronomy to view the eclipse. bs 1s pro- 
posed that the steamer shall leave Bergen on July 31, calling at 
Trondhjem two days later, reaching Vardo on August S, and 
remaining until 4 p.m. on August 9, returning to Trondhjem 
August 13. and Bergen August (5. The steamer will call at all 
the usual places visited by ‘the tourist steamers between Bergen 
and the North Cape. 


OAT SEL IN BI MID) IBIOCCAE 
HME INCE MOTE. 


CawkripGe.— Mr. Merman, of Trinity College. is app ot ited 
Chairman of the Examiners for the Mathematical Tripos. 

The University Lecturer in Geography (Mr. JI. Yule Old- 
ham) announces a course of lectures on the Elements of Vhysical 
Geography during the present term. The Royal Geographical 
Society's Studentship of £1oo will be awarded at Easter, 
Candidates must be memhers of the University who have 
attended the courses of the University Lectures. 

The Council of the Senate recommend that the University of 
Mlahabad be adopted as an affiliated University on terms corre- 
sponding to those in force for the University of Calcutta. 

The report of the Syndicate on the Higher Local Kxamina- 
tions shows that good results have been attained in the scientific 
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subjects. Vhe new laboratory examination appears to work 
well, and has had a wholesome effect on the candidates’ 
uaining. 

Mr. W. C.D. Whetham and Mr, J. W. Capstick have been 


Adie asa 
Teacher of Chemistry, for medical degrees. 

-Among the freshmen who have matriculated this term, there 
are over 150 students of medicine. 


SLow cy, but surely, the system of ‘paying teachers of cle- 
mentary science according to the examinational successes eamed 
by their students—in other words, according to their ability to 
cram young students with a large assortment of scientific facts, 
dogmatically stated and imperfectly understuod — is giving way 
to one more calculated to create and foster a desire for natural 
knowledge. Within the past few days a Minute has been issued 
to schools under the Department of Science and Art, stating 
that the Lords of the Committee of Council on Iducation have 
decided ‘to try the experiment of making grants for instruction 
in science and art depend partly upon the attendanee of the 
student and partly on payments on results as tested by examina- 
tion. The Committees of Science and Art Schools and Classes 
which have heen in the receipt of grants from the Department 
for two consecutive years, or which are conducted by a local 
authority under the Vechnical Instruction Act 1889, or the 
Technical Schools (Scotland) Act 1887, will be allowed to elect 
to receive their grants on the scheme under which the paynients 
on results will be one-half those on the present scale, while 
attendance grants will take the place of the other half, provided 
that the Inspector of the Department reports that the teaching and 
equipment of the school are thoroughly satisfactory, and that the 
class or classes are not too large for instruction by the staff of 
teachers. ‘Vhe attendance rant will be t@. for each attendance of 
at least an hour’s duration in a day science elass, and 2d. ina night 
science class, and of 3a. for each attendance of «ne and a half 
hours’ duration given to practical work in chemistry, physics. 
metallurgy, or biology, in a properly equipped laboratory. 
Applications to receive grants under the new Minute must be 
received before December 1, 1896, and in subsequent years 
before November 1. But the sanction to be so treated may be 
withdrawn at any time should it appear from the results of the 
examination in May, or from the reports of the Inspectors, that 
the instruction is not efficient ; and no school can receive grants 
partly under the mew Minute and partly under the ordinary scale 
of payments on results. Organised science schools are exempted 
from these attendance vrants; nor can the grants be claimed on 
ochalf of students who are on the revister of an elementary school. 
The principle of recognising attendance at classes as one of 
the tests of the clficiency of a school has common sense at the 
back of it, and it should do something to reduce the baneful 
influence of the examination fiend upon elementary scientitic 
education, 
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De A. Rew never has been appointed Extraordinary Vra- 
fe ssored Gedegy an} Haleontelogy inthe University of Munich ¢ 
Dr. Pmst Lecher, Vrotessor of Physics tu Tonsbruck University, 


has leen neminated to succeed Mrof. Machs at Prague: Dr. I. 
Mares has been made Ordinary Professor of Thy siclogy in the 
Bohemian University at Prague: and Dr. J. E. ‘Viwmphrey has 
teen app ieted Lecturer in Botany at the Johns Hopkins 
University. Baltimore. 

Tue Calendar of the University College, Nerth Wales, for 
the sear 1S95-06, has been received. The physical. chemical. 
an| bielegical Iaberatories ‘plans of which are given in the 
Calendar! now caver an extensive area. Under Prof. Andrew 
(iray. the physical department has greatly developed : and the 
appliances awd electricul installation with which it is equipped 
enalle the Gileze to offer a complete course of instruction in 
all branches «f electre-technical education, 


SOCIETIES AND ACADEMIES, 
I'vkts. 

Academy of Sciences, (-toher 14. 
hair, ~The deceas: of Baron Larrey, free member. was an- 
ni@nced from the chair, Ile died en October 8S. M. Imile 
Llenchard pointed owt the great influence of the deceased in 
nwelern surgery —The Drince of Monaco has sent to the Academy 
No. ix. ot his pablications concerning the scientific work 
dome on his yacht: a contribution to the study of the Cuphalo- 
peas of the North Adantie, by M. Louis Joubin.. On a 
mechanical amplifivation of the horizontal component of the 


M. Janssen in the 


earth's retanen, by M. Jules Andrade.—On a hydraulic 
apperatus to show the movement of rotation of the earth, by 
M. Aug. Corct. Aug. Fabre, ina memoir on ** Integration 


ef the equation tothe derived partials of che first: order, of a 
function .c with wv iWlependent variables wy. te. ty. en” 
gives a quick new method of arriving at the general integral of 
an wy ri MOM Ve Ae. + te Pie Ga te SO. 
—\M. Janssen, in the name of the Bureau ces Longitudes, 
ea Ue rSoS volume of ** Connaissance des Temps.” 
There has been adted to the tables concerning the satellites of 
yuanets, a table wiving the eluments for the calculation cf the 
position of Mars’) sitellites at any given moment. In the 
ephemerides of the fendamental stars, the brightness of those 
above the first magnitude has heen given, taking Aldebaran as 
unit. “The Perpetual Secretary announced to be priated in the 
Correspondence, ** Theorie der endlichen pameuen von 
eindewvtizgen Vransformationen in der Ebene,” hy M. Kantor. 

(ona elass of linear equations (> the derived. aie by M. 
Hf. von Keech. —0n the surfaces of which the lines of curvature 
firm a vetwork with equal vingential invariants, by M4, 
Vhvbaut. On the double elliptic refraction and the tetra- 
Finngence of quie(y near its axis. by MG. Qnesneville, 9On 
the estmation of Ongen, by VM. Th. S hlesing. An apparatus 
wih circulating: mercury pump is described, which allows of the 
 Peerytion of nite gen and measurement of the residual argon. 
The whole arrange ment isa modified form of Kamsay’s apparatus 
fer ielating ergon > On the action of hydrochlaric acid on 
copper, by Mo. Lngel. Copper decomposes a saturated solu- 
sere f hydrogen chlorite at as C.. with Pheration of hydrogen. 
‘Dias interaetien does not occur aif the concentration be less than 
Mat shown by the formula HCL1oH,O. The presence of 
egpr us chloride retards the reaction yreatly.—Action of potash 

1 porweim cthoxide on benzoquinone., by M. Ch. Astre.— 
On combinations of antipyrine with the diphenols, iiseaee of the 
r uve pesitions of the hydroxyl groups, by MV. G. atein 

‘‘ . Difeu.  Pyrocktechol, resercinol, and quinol (hydro. 
ener) beheve diffrcntly with regard to antipyrine : the ortho- 

1) ateehiphenols combine wath two molecular proportions, the 
reta-wrbene The comlanation occurs through one of the 


tte@en atoms anil the phenolie hydroxyl, which loses this 
roperty when iy hydrogen is replaced by a metal or radical. 
Deport on the red@ing power of pure yeasts, means of 
ne eringoit, by Mo Nastukott 
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le + I com 8 tee Mathematical The ry cf Inle treity and May- 

t Poet. | J “Vas ©) (Camerrdige University Press) | lementary 

Dey y. Pet J RAL Drasis (Mbit hie) A Directory cf Science, Art 

" i} wore, Ss hy abd Tracherain the Tintted Kingdom: R. 

. a Ce and Hall) \ Manualeof Uhystology ; lr tN. 

tower CU ery, MoWement Fb J. Warey. translated hy P.. Pritchard 

{Hever Feet (bedreen f the Aart S. EP Scudder (it nton, Honssh- 
0m. Deere fer Poarwin: Dr. ts. J) Remanes, tr (Longmans) 
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UIETS CIENTS AON (OVE TIO IONS TOI GE 
FRANCE. 
ROM the brief telegraphic reports published in some 
of the English newspapers, readers in this country 
may have observed that the hundredth anniversary of 
the foundation of the Institut de France was celebrated 
last week in Paris. “These reports, however, convey but 
a feeble impression of the real character of the celebra- 
tion. The Institute ts an establishment of which French- 
men of all classes and of every shade of political opinion 
are justly proud. They look on it as a living embodi- 
ment of the culture and intellectual power of France. It 
stands above and beyond politics. Forms of (Govern- 
ment may come and go; kings, emperors, and republics 
may arise, flourish, and disappcar. But the Institute 
remains unshaken, quietly pursuing its career, and sus- 
taining with marvellous success the intellectual vlory of 
the nation. No wonder, then, that amid the turmoil of 
parties, the strifes of Parliament, and the endless changes 
of Ministries, many men turn to the Institute as the only 
stable institution, which royalists, republicans, socialists, 
and anarchists scem to he alike agreed in respecting. 

That Republicans especially should show an interest 
in this institution was natural. 1t was founded a hundred 
years ago during the first Republic. “The idea of restor- 
ing the old .\cademies and combining them into one 
central institution was carried out by the Repubhean 
Convention, with the openly professed intention of 
promotung the literary, artistic and scientific labours 
which should best contribute to the general benefit and 
glory of the Republic. .\fter all the transformations of 
the last hundred years, a Republican form of govern- 
ment is once More in power. It was only fitting, there- 
fore, that the State, by its highest officials, should mani- 
fest its interest in this, the oldest and most illustnous 
child of the Revolution, by taking an active and prominent 
part in the Centenary of its existence. 

An Englishman privileged to be present at the cele- 
bration could not fail te be struck by various features in 
it that stood out in marked contrast to anything that 
would have been possible in his own country. In the 
first place. of course, the Institute itself is unique, in the 
wide range of subjects with which i is concerned, We 
have many admirable learned societies at home, from the 
Royal Society downwards, and so far as scientific pro- 
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uress is concerned, they are possibly of at least as 
great service as any Academy of Scicnces in the world. 
We have likewise aur Royal Academy of the fine 
arts, which may, it is to be hoped, hold its own against any 
foreign competitor, We have, however, nothing that 
corresponds to the French Institute, and the question 
has often been discussed whether the creation of such an 
Institute amongst us would be possible or desirable. 
But what especially strikes a stranger at such a gathering 
as that of last week in Paris, is the catholicity of view 
which Ied to the union under one organisation of so 
vast a range of human culture and faculty. Prose- 
writers, poets, dramatists, antiquaries, mathemati- 
cians, physicists, astronomers, geographers, engineers, 
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chemists, mincralogists, geologists, botanists, ana- 
tomists, zoologists, physicians, surgeons, painters, 


sculptors, architects, engravers, musicians, writers on 
philosophy, morals, law, political economy, and his- 
tory--all meet as in a common home under the dome 
of the Institute on the banks of the Seine. Each of the 
five Academics has its own sphere of activity and its 
own independent organisation. But they confer mutual 
strength and dignity on cach other by the common tic 
that binds them together as the Institute of France. And 
one cannot help fecling that ina country hable to such 
political vicissitudes as MVrance has gone through during 
the last hundred years, it has been of unspeakably great 
advantage to the stability and progress of all the arts and 
sciences which elevate a people, that this solidarity of 
intellectual effort should have been established at the 
beginning of the long succession of political troubles. 

Another feature which impressed a native of this 
country was the dircet, hearty and effective part which 
the highest functionaries in the State played in the chicf 
events of the celebration. The President of the Re- 
public himself received the forcign members and cor- 
respondants one morning at the Elysée, shaking hands 
with cach, and stopping every now and then to say some 
few appropriate words to one whose name or whose 
work was known te him. The whole ceremony was as 
simple and natural as it was pleasant. M. Faure like- 
wise presided at the opening meeting at the Sorbonne ; 
and on Friday evening he held a bnilhant reception, to 
which all the members and correspondents of the Insti- 
tute were invited, with their wives, together with a large 
assemblage of other guests, including the Ministry, the 
Diplomatic Corps, and representatives of the chief de- 
partinents and institutions, In short. everything which 
the head of the State could do to testify officially the 
pride and interest of France in her Institute was done 
simply and heartily. One felt that the President, kindly 
and gracious as he was personally, represented a national 
feeling which would have demanded expression no matter 
what form of Government had been in existence, or what 
political party had been in powcr. 

Nor was the action of the President the only manifesta- 
tior of official interest in the cclebration, The Prime 
Minister, the Ministers for Forcign .\ffairs, War, Marine, 
Public Instruction, and others found time to spend an 
hour or two at one or other of the gatherings. The 
Minister for Public Instruction, M. Poinearé, indeed, 
multiplied hinselt in the most astonishing way. Having 
the official control of the department under which such 
organisations as the Institute are placed, he evidently 
considered it to be his duty, as 1 seemed certainly to be a 
pleasure to him, to attend every gathering where his 
presence could testify the sympathy of the Government 
with the Institute and its objects, At one time he was to 
be seen at the Ministry of Pubhe Instruction holding a 
reception of all the academicians and correspondants, 
with their wives, and a large company of representauve 
men from outside. At another time he was on the plat- 
form beside the President, making a vigorous speech, and 
conveying to the Institute the appreciation which he and 
his colleagues had of the work which the various 
Academies had accomphshed. Again he was in his place 
presiding at the banquet given to the Institute, ready once 
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more with eloquent words to wish prosperity to literature, 
art. and science. .And as if all this were not enough in 
the midst of his other busy official engagements. we found 
him just after breakfast at the unveiling of the Mcissonicr 
statue inthe Louvre Gardens, where he made an admirable 
speech, summin, up the characters of Mcissonier’s work. 

An Englishman might be forgiven if he ventured to ex- 
press openly his opinion that such things as these could 
not, or at least would not. be done in ns own country. 
We suppose our Vice-President of the Council is the 
Minister who mast nearly corresponds here to the 
Minister of Public Instruction in France. But when had 
we ever a Vice-President who thought it worth his while 


to show, outside of his official duties. so much active | 


interest in the cause of science, art, and literature ? 
While this recognition from the State and its fime- 
tionaries was extended to the Institute. the latter showed 
in several ways how well it realised its representative 
character as the outward symbol of the higher intellectual 
progress of France. One was especially impressed by 
the way this feeling was exhibited at the opening vather- 
ing in the great hall of the new Sorbonne. Behind the 
academictans and correspondants, the best seats in the 
building were allocated to representatives of education, 
law, justice, &c. The chief schools and colleges had 
places allotted to them. legtbly marked out by large 
labels affixed to them. Lawyers, judges, and professors 
came in their rebcs to take part in the proccedings, 
Every section of the programme appearcd to have been 
most carefully thought out. There was a well-trained 
orchestra, which began by playing a composition of the 
hrst composer who beeame a member of the Institute of 
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France, and afterwards gave a frapment of Jory ef Ttta, | 


by Gounod 
from the \cademy ofthe Beaux-.\rts. Good care, indeed, 
was taken in the celebrations to show that music and the 
drama were included within the range of the Institute's 
wetividies, Jn afternoon “pati” performance at the 
‘Théatre Francais included parts of Corneille’s Cra and 
Molicre’s eotedes Femmes and Femmes Savantes, wherein 
the chief members of this incomparable company shawed 
enece mare what perfect acting should be. 

Lasth, a stranger could not but he pleased with the 
numerous fachties offercd to him to mect his old friends, 
and to make new ones. Vt the evening receptions and 
dinners, at the daylight gatherings in the Institute build- 
ngs, and in the foyer of the Thédtre Frangais, but most 
f all in the excursion to Chanully, and the rambles 


the last composer who had passed away | 


throu, h the reoms and yrounds of that princely chateau, | 


le had opportumtices of sccing everybody that he wished 
te con tree with. No onc who went to Chantilly will be 

kely to forget the success of that concluding day of the 
proceedings the autumnal woods with them long vistas, 


the moveetheont castle, the endless treasures of art aud 


teratare within the rooms, but above all, and as the centre 


(wet oof thee whole scene, the tpure of the Duke 
Verte. sho Tas gifted all that estate to the Tnstitute. 
Site on da bath-eebsar wrapped ap ain black velvet, 
Mardl> re oecrcd trom bis bist attack of pout, he showed 
moet the mortvivacious talker in the company, shaking 
ane th lve guests, discoursing, to them of pictures, 
rave ‘hE oveidents of Ins hfe with the urbanmity and 
ut tthe cll s rerad eer stele. 
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There was one special source of yratification to English 
visitors in the remarkable band of men who went to 
represent Great Britain at the Centenary. The French 
members of the Institute scemed to feel the compliment 
paid to them by the attendance of so many illustrious 
men of science, literature and art. -\nd the strength of the 
English contingent drew forth the admiration of visitors 
from other countries. It was pleasant, in these days of 
political rivalry, to see human culture linking men in a 
brotherhood which stands above nationality and politics, 
and more especially to note that nearly the whole of the 
Englishmen who have been so generously recognised 
by the tnstitute of France should have attended its 
Centenary. 


THLE GOLT) OIRNTIES OF T11ls KOVND: 
The Gold Mines of the Rand; being a Description af the 
Uraing Industry of Witwatersrand, South fricant 
Republic. By Vo the thatch and J. A. Chalmers. 
London : Macmillan and Co., 1895. 
FRICA is proverbially a land of surprises. 1t is not 
hkely, however, that more startling surprises can 
be in store than those witnessed by the present genera- 
uon. We have seen a great city spring up, in what, before 
the discovery of gold in the Witwatersrand, was a desert, 
a city with ever cighty mines, the workings of which 
extend east and west from Johannesburg for 45° miles. 
The mines have been worked with regularity, and the 
augmentation of dividends has attracted the attention of 
capitalists im all parts of the globe, resulting in’ the 
Russian Government commissioning Mr. Witaetf to report 
on the gold-ficld, and in the Prussian Government de- 
spatching Mr. Schmeisser for the same purpose. The 
output of gold from the Witwatersrand has risen from 
23,000 ozs. in 1887 to 2,023,198 ozs., valued at nearly 
£7,000,000, in 1894, whilst the return for the first nine 
months of the current year was 1,711,337 ozs. The 
Transvaal now produces one-fifth of the world’s sup- 
ply. It is calculated that at the present rate of 
progress the output of the Witwatersrand mines will 
have reached by the end of the century a value of 
£20,000,000. 

Yo the already literature relating 
Transvaal gold mines, this handsome and 
Ulustrated volume of three hundred large octavo pages 1s 
the most valuable contribution that has yet appeared. ‘The 
authors possess special qualifications for the important 
task they have undertaken, Mr, J. .\. Chalmers is an 
Associate of the Royal Schoot of Mines, and his brilliant 
carcer as a student has heen followed by many years 
successful practice as at mining engincer in South Afri 
whilst Dr FL 1. Thitch’s scientific attainments and 
literary skillare well known trem his important petro- 
graphical researches carried out previously to his retire: 
ment in 18y2 from the Geological Survey of Hngland and 
Wales, and from his useful manuals on inineralogy and 
petrology. 

Vhe authors divide thew subject-matter into twelve 

chapters. ‘The first deals with the history of the gold 
discoveries and oof the development: of the mining: 
industry, whilst the subsequent chapters deal respectively 
jwith the geology, the auriferous conglomerates, the 
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Witwatersrand deposits, the development and prospects 
of deep-levels, mining practice, surface equipments of the 
mines, the metallurgical treatment of the ore, economics, 
mining law and statistics. 

Unfortunately for students of South African geology, 
much confusion results from the fact that beds of an 
identical character often receive different names in 
<lifferent localities. The imconvenience of this want of 
uniformity in the classification of the rock systems will 
now, it is hoped, be obviated, as the authors’ clear 
exposition of South African stratigraphy cannot fail to be 
generally accepted. he geology of South Africa is, it 
may be noted, comparatively simple. “The main sub- 
divisions are (1) recent deposits ; (2) the Karroo formation ; 
(3) the Cape formation, and (3) the South African 
primary formation. The sedimentary deposits are under- 
lain by granites, yneisscs, and crystalline schists, which 
constitute the greater portion of the formation of north- 
west central Africa. This primary formation occurs 
largely in Mashonaland, Matabeleland, and the Mozam- 
hique, and predominates in the northern and eastern 
parts of the Transvaal. Lying unconformably on these 
heds are the shales, sandstones, conglomerates and 
limestones of the Cape formation, which extend over the 
southern, western, and middle parts of the ‘Transvaal. 
They appear to be of an age corresponding with the 
Devonian and Lower Carboniferous periods of European 
classification. The Karroo formation, which may possibly 
be correlated with European Lower Mesozoic formations, 
has a widespread occurrence in Cape Colony, Natal, the 
southern ‘Transvaal and the Orange Free State. It 
derives its importance for the Transvaal from the fact 
that it carries the coal-scams that have rendered such 
valuable aid to the development of the auriferous deposits. 
Lastly, the recent deposits comprise those of alluvial 
and wolian origin, together with the curious surface 
material to which the. authors apply the somewhat nus- 
leading name of “laterite.” This material is widely 
distributed throughout the Transvaal. ‘The gold of the 
Witwatersrand is obtained entirely from beds of con- 
glomerate, known as “banket,” carried by the Cape 
formation. These are composed mainly of pebbics of 
white or grey quartz embedded in a imatrix consisting 
originally of sand, but now completely cemented to an 
almost homogeneous material by a later deposition of 
quartz, The pebbles as a rule do not carry any gold, the 
mineralisation being confined tothe matrix. The average 
total yield of the conglomerate stamped Jast year was 
1316 dwts. of fine gold per ton. With regard to the 
origin of the ore-bodies, the authors enumerate the 
various hypotheses without giving their support to any 
one of them. They have, however, been unable to find 
any evidence in favour of the idea locally prevalent that 
the dykes met with, have acted benefically on the banket 
in their immediate neighbourhood in regard to gold 
contents. Vetrologically the dykes belony to the group 
of dark-coloured greenstones, among which the authors 
have recognised the following types: diabase, olivine- 
diabase, bronzite-diabase, epidiorite, gabbro and_olivine- 
norite. 

One of the most interesting chapters in the book is 
that on the development and prospects of deep-levels. 
As the bedded character of the banket deposits became 
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known, and as the persistency in depth and the uniformity 
in the gold-contents became established by deep bore- 
holes, companies were organised to work the deep-seated 
portions of the beds. In discussing the depth at which 
the main bed will be found, the authors bring forward 
evidence to show that a very important flattening of the 
bed takes place. Thcy therefore take a more optimistic 
view of the future of the gold-mining industry than that 
taken by other writers. ‘The most important problem 
that presents itself is to ascertain the limit in depth to 
which mining may profitably be carried. The hmiting 
factors are increased temperature, excessive initial 
expenditure, and increase of working costs. The rise in 
temperature with increasing depth must, the authors 
think, be ascribed almost entirely to secular causes. 
Unfortunately very few experiments have been made to 
gauge the rate of increase. Mr. Hamilton Smith in 1894 
made some determinations of the water in the Rand 
Victoria borehole at a depth ot 2500 feet, the results 
indicating an increase of 1° I. for every 82 feet. Some 
rough determinations, too, have been made by Mr. A. F. 
Crosse at the Ferreira and Crown Deep shafts. tn view 
of the scientific interest and commercial importance of 
the matter, it is to be hoped that an accurate determina- 
tion of the temperature will be made at the bottom of 
the borchole which is now being put down to intersect 
the main bed at a depth of 3500 feet. At present, ex- 
perience in other countries is the only available guide, 
and it is to be regretted that such results collated by the 
authors are very incomplete. A table of temperatures in 
some deep European and American mines is given 
(p. 104°, but this, being disfigured by gaps and misprints, 
such as St. Andre for St. Andreasberg, Prizebram for 
Przibram, Sanson for Samson, Lambert for Charleroi, 
does not carry much weight. Nor are the shafts of 
the Michigan copper mines fair ilustrations to select, 
inasmuch as the coolness of the rock is undoubtedly due 
to the proximity of the cold waters of Lake Superior. 
The authors’ statement that at the Calumet and Hecla 
shaft, Michigan, there is arise of only 4° F.in a depth of 
44oo feet, is certainly inaccurate. The temperature 
determination must have been influenced by the fact that 
compressed-air rock-drills are m use at that mine, The 
ice-cold exhaust would lead to erroneous results. The 
usual geothermic gradient is 50 to 55 feet for an increase of 
temperature of 1° F., and the lowest recorded is that of 100 
feet to F., at the Lake Superior copper mines. It would 
appear, therefore, that in assuming it to be somewhat less 
than this in the Rand, the authors are taking too optimistic 
a view, more especially as Mr. Crosse’s determination 
ip. 103) of 66°7° F. at 825 fect, and 70'7° F. at 1030 feet, 
indicate the normal gradient of 50 feet to 1° F. In the 
discussion of this important subject, the authors might 
have referred with advantage to Koebrich’s 387 deter- 
minations of temperature in the Schladebach borehole. 
These are of special importance, as they were taken at 
fifty-eight points at equaldistances of 30 metres down to 
the yreatest depth yet attained of 1716 metres. The 
result of this investigation was that the gradient was 
found to be 46°09 metres for 1° RK. 

The chapters describing mining practice, surface equip- 
ment, and the metallurgical treatment of the ore, eccupy 
more thana third of the volume. Admirably illustrated by 
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ex ellent drawings and photographs, they give a clear idea 
of the vigerous manner in which the work is carried on. 
Additional authority is given to them by the fact that 
they contain contributions by Mr. L. 1. Seymour, Mr. C. 
Butters. and other leading engineering experts. The 
volume concludes with valuable information regarding 
material and supplies, labour, working mine 
accounts, mining laws and rezulations, production and 
dividends. -\ good index, eighty illustrations, fourteen 
photographic plates, and seven folding maps and plans, 
complete a volume of which the authors may justly be 
proud. With the exception of a geological map, which 
would have been a usctul addition, the only omission 
appears to be a bibliography of the existing literature 
relating to the subject. The authors appear to be 
unacquainted with the yeological work of Mr. C. J. 
Alford London, 1891), and with the engineering de- 
~ riptions of Mr. T. Reunert London, 1893’. Indeed they 
reyard the published information relating to the nature 
of the ore deposits and to the extraction of the gold as 
meagre and inadequate. Yet Mr. W. Gibson in 1892 
published a list of sixty-seven works on South .\frican 
geology, siatcen of which bear direcdly upon the geology 
of the Transvaal Mr. Schmeisser in 1894 pave the 
tiles of fifty such works, and Dr. K. Futterer in 1895 
gave 156 tiles. With the rapid development of the 
mining industry, literary productions become antiquated 
with remarkable rapidity. When the writer of — this 
review visited the Witwatersrand in 1892, there were 1907 
stamps running. Now, according to Dr. Hatch and Mr. 
Chalmers, there are 2642) June 1895. Since 1892 work 
has been pushed on more vigorously than ever before, 
and from the sixty mines near the outcrop of the main 
bed 5,000,000 tons of ore have been extracted in 
18y3 and 1894. Numerous deep boreholes have been 
put down to the dip of the bed, and several shafts have 
been sunk, encountering the auriferous conglomerates at 
depths of 600 to 1000 fect. Five years hence there will be 
$000 stamps running. The present average stamping 
Capacity is over four tons per stamp per day, and it is 
probable that, owing to technical improvements, the 
avcrape will be five tons. With a total extraction of 
tu dwts. of gold per ton, the output should be 6,500,000 
ounces. The ore reserves are estimated at 170,000,000 
lons, equal at 45s. per ton to £382.000,000. It scems 
unlikely that the average cost of mining and treating this 
ore will exceed the present cost of 305. per ton. The 
authors think, therefore, that they may safcly forecast a 
production from the Witwatersrand within the next half- 
century of £700,000,000, of which {200,000,000 will be 


costs, 


profit. BrNnirr TE BroucH. 
STARCH. 
Cnt rsuchungen uber die Starkehkorner. ie (Diy AN 
Meyer. (Jena: Fischer, 1895.) 


“eee who are best acquainted with the lahourcd 

details of Naescli’s classical investigations into 
the nature and growth of starch-prains, and the contro- 
very which followed regarding his astounding hypothesis, 
which eo long dominated certain of our text-books ander 
the nune of the “intussusception theory,” will best be 
prepared tor another huge work of inquiry into the physical 
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and chemical nature, growth and solution. and significance 
to the plant generally of those curious structures. ‘The 
full appreciation of the magnitude and value of Meyer's 
task will depend on the readers acquaintance with the 
bearing of numerous discoveries which have been made 
since Naeyeli’s day, and turned to criticism and the final 
overthrow of his hypothesis; and among these stand 
prominently, an the biological side, Schimper’s demon- 
stradion of the signiticunce of the various plastids ta the 
stratitication of the starch-yrain, Sachs’ brilliant work on 
the 7v/e of the starch-grain in assimilation, and Strass- 
burger’s severe criticisms In his researches on the structure 
and growth of the cell-wall; and, on the physical and 
chemical side, Emil Fischer's work on the synthesis of 
carbohydrates, and the splendid work of our own country- 
man ]lorace Brown - the latter, indeed, as much physio- 
logical as chemical in its methods and results. 

Meyer's book, which contains over 300 large pages of 
closely-printed German in the dryest of styles, which 
would be hard to forgive if the matter were not so yood 
and the spirit so enthusiastic, covers the whole range of 
the cnormous domain new centred around this formerly so 
insignificant a structure, the starch-grain ; and itis embel- 
lished with nine tables and ninety-nine illustrations, yood, 
bad, and indiffcrent, for the quality of the figures varies 
much, suggesting periods of different powers or methods 
of delincation during the fifteen years or so the author 
has been occupied with this monumental monograph. 

For it 7s monumental, in the sense that ic has evidently 
been gradually built up as a big structure, bit by bit, 
with morsels of hard evidence dug with great labour 
from the difticult quarry of facts, only to be worked with 
the best powers of the microscope, and the hest methods 
which modern technique puts at the disposal of the 
investigator. 

The work may be regarded as divided into five parts, 
The chemistry, physics, and biological properties of the 
starch-grain as an object of research, form the subject- 
matter of three of these parts ; the fourth is oceupied with 
some extremely ingenious and carcful comparative studies 
of the changes undergone by the grain in the different 
organs of various selected plants, at stated seasons, and 
under experimentally varied conditions ; while the tifth 
part may be taken as the critical survey of the investiga- 
tions and views of others scattered through the body of 
the work, and the copious literature collected at the end. 

It is, of course, impossible to traverse a work like this 
in a review, and the following short summary must 
suffice for a glimpse at Meyer's views and results, some 
of which he has already published in short papers from 
time to time. 

Io regards the typical starch-yrain as consisting of two 
substances, one of which, a-sazv/ose, can be obtained 
separately in the crystalline form, whereas the other: - 
B-«lmylose - cannot be isolated in crystals. “Phe re- 
lations of these two constituents to cach other, and to 
other carbohydrates found in modified starch-ygrains, are 
considered in detail; they occur in the grain itself as 
acicular crystals (7ehifes) arranged more or less radially, 
and the stareh-grain is in effect nothing but a complex, 
mixed sphere-crystal composed of radiating branch. 
systems of these @vchites, in different proportions, and 
more crowded in the denser layers than in the softer ones. 
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The cases where amylo-dextrine occurs, and the 
relations of all these substances to other carbohydrates, 
their behaviour in water of various temperatures, the 
action of diastase, and so forth, are discussed at great 
length, and we are glad to sce that the author has paid 
attention to, and, it may be added. been considerably 
influenced by, the valuable work of Brown, Heron, Morris 
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and Salomon, and there are points of discussion of 


interest to all these workers. 

Of course a view hke Meyer's must depend for its validity 
essentially on what experimental results can be got in 
the way of obtaining sphere-crystals of carbohydrates 
like amylose under known conditions: if the author's 
statements regarding the crystallisation into spherites of 
inulin and amylodextrin and other bodies in a viscous 
matrix can be extended to the case in point—where the 
protoplasm of the amyloplast acts as the viscous matrix 
he has certainly made out a strong case, for all the 
ordinary physical properties of porosity, behaviour to 
polarised hight, swelling, and the stratification, striation, 
-and other structural peculiarities of the stareh-grain are 
as easily explained if the unit of structure #3 a “v7chrte 
as where it is assumed to be a wriced/i. 

Since it is as yet impossible to artificially crystallise 
the amylose composing the chief part of a normal grain, 
into the spherical shape, however, the war of discussion 
will no doubt rage around this point ; in the meantime, 
Meyer has unquestionably marshalled his facets in heavy 
order and made out an ingenious case, the full signifi- 
cance of which can only be grasped by ploughing one’s 
way through his heavy, but, in the main, logical German. 

The phenomenon of swelling has always been a crux 
in hypotheses regarding the structure of organised bodies. 
Meyer explains itas due to the “rich/tes of j3-uylose— 
the principal constituent of the normal starch-grain 
absorbing water, and themselves swelling. In other 
words, the water dissolves in the crystals. 

It should be noted, however, that Meyer distinguishes 


sharply and emphatically between Porcnguellung, where | 


water is merely imbibed between thecrystals,and Leswzes- 
guellung, where the water is taken up by the crystals ; 
and he here emphasises what may be a useful distinction 
in questions of imbibition. It is, of course, Loswugs- 
guellune which initiates the disorganisation of the grain. 

In the discussion of the question as to the growth of 
the starch-grain, the author points out that the latter may 
grow in chromoplasts, as well as chloro- and leuco- 
plasts, and that the grain were impinges on the cyto- 
plasm= itis always completely surrounded by a layer, 
however thin, of its plastid so long as the cell hves ; he 
makes this seem probable, but it is impossible to prove 
it in some instances. In any case, the reader will tind 
some pretty staining methods brought to bear on the 
point. 

Of course the grain grews by apposition, and the 
thickness of the layer deposited depends on that of the 
protoplasm im contact at the place. Qn the whole, 
indeed, the laws of vrowth and stratification are those 
laid down by Schimper and Strassburger, though Meyer 
adds a good many facts as to the initiation and yrowth 
of both simple and compound grains, and has devised a 
new nomenclature and classification of the various kinds 
of starch-grains which, complete and exhaustive though 
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it appears, we confess does not scem to meet the require- 
ments of clearness and simplicity so fully as could be 
desired. 

One of the most ingenious chapters in the book is 
that on the solution of the grains in the cell, and the 
significance of fissures and pores for the attack of the 
diastatic or other solvent. 

Space is not available for detailed remarks on the 
authors methods of examining the changes which the 
starch-grains undergo in the various organs of Adora, 
Hlordeum, Dieffenbachia, Pellionia, Hyacinthus, O.xalts, 
&e., at different times of the year and under different 
conditions ; nor to give his views on the constitution of 
protoplasm—which we venture to think too much of the 
nature of a hastily-written note, morcover not necessary 
to the subject, and far from convincing in the six pages 
‘with critical sentences on everybody from Naegeli and 
Wiesner to Liitschli interspersed) devoted to it. Put 
briefly, Meyer regards protoplasm as a peculiar emulsion, 
and therein agrees essentially with Berthold ; whereas 
the elements of cell-walls and starch-yrains are as truly 
crystallised out as is calcium oxalate. 

The experiments showing that the position of the 
layers of the starch-grains can be altered by changing 
the position of the organ in which they are growing, and 
that the alternation of day and night is expressed in the 
thickness and density of the layers—that the layers are 
“diurnal layers"—1n effect pp. 268-271 are well worth 
attention, however, as indeed are very many others of 
the difficult experimental points brought out towards the 
end of the book. 

‘That the questions centering around the starch-grain 
have not reached tinahty, is obyioeus, but that Meyer has 
contributed a valuable attempt to set some of them at 
rest, must be admitted by all who read his monograph. 
It bristles with debatable points, and there are some 
annoying faults -e.g. the frequent references to figures 
without sufficient clues. and to 
chapters ahead of the reacer ; but that does not weaken 
the fact that his results stimulate the reader to some 
close thinking, and his critical compilation of the history 
and literature of the subject alone makes the book 
necessary to all working botanists. 

Is SHUSTER MONE WARN 


APPLIED METEOROLOGY. 

Weather und Disease. A Curve History of therr Varta- 
tions in Recent Years. By Alex. B. MacDewall, M..\.. 
F.R.Met.sS. London: The Graphotone Co., 1895. 

a systematic study of climatic conditions in 

connection with the fluctuation in the public health, 
is one which has only recently been undertaken, but 
which already promises results of a most interesting and 
important character. .\part from the inherent interest 
of the subject, which must indeed be apparent ; the study 
offers. like observations in phenology, the prospect of 
great practical value. The work of weather forecasting 
iS at present sO wanting in accuracy, and there is so 
little promise of progress in this direction, that practical 
meteorologists might be tempted to despair, and the 
general public be led to imagine that the vast stores of 
records which have been accumulated were destined to 
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remo fruitless for an indefinite time. The application | 
of meteorology to related subjects in general, and to | 
hysicne in particular, may thus be considered doubly 
welcome. 

Mr. MacDowall’s primary object. in the publication 
before us, is to represent the variations which certain 
elements of the weather, and the mortality from certain 
common diseases have undergone during recent years, 
and it may be to find a connection between the two. 
The modc of representation which the author has 
adopted is the one now commonly in use of plotting 
curves on ruled paper, by adjoining points, the ordinates 
of which are determined by the two quantities to be 
related, one of which generally refers to date. “These 
curves have as a rule been subjected to a process of 
smoothing, which, by recording the average of every five 
or ten jas the case may be consecutive values, climinates 
the fluctuations of short duration, while preserving the 
more gradual and lasting variations. “The great advantage 
which this method possesses is, it is hoped, to enable 
the eye at once to detect the more salient features of a 
general tendency, without the mind being distracted by a 
mass of details which may be, for the purpose in 
view, absolutely uscless — In this way, within the compass 
of some twenty curves, the author exhibits the general 
tendencies which have controlled the principal and most 
interesting features of the weather ; while a further sixteen 
curves show the fuctuations which have taken place in 
the most important zymotic discases. 

If we have any fanlt to tind with a very excellent 
purpose, on the whole admirably carried out, it would 
be to remark that the curves would be better if drawn 
on a larger scale. This would have increased the expenses 
of production, but the result would be clearer. It would 
have been of advantage, too, if the numerical details, fram 
which the curves have been drawn, had been yviven ; then 
any one interested in a particular inquiry could have casily 
constructed the curve to any desirable scale, Vhis point is 
of particular importance if the reader wishes to know 
what 1s the “probable error” of any point on the smoothed 
curve, or, in other words, what is the deyree of reltance 
to be placed upon the process of smoothing, For instance, 
iu comparison is instituted, or at Icast suggested |p. 63), 
between the curves representing the mortality from 
tlarrha and dysentery, and that showing the mean 
temperature for July at Greenwich. “There is apparently 
some resemblance between the two, but the probable 
error of cither curve may be greater than this apparent 
ayreement. Tf the solution of a syStem of equations of 
condition. to which these curves may be compared, 
yield the quantity sought. accompanied by a probable 
error as large as the unknown itself, great hesitancy 1s 
the result satisfactory 


experienced im accepting 
olution. 

Mr. MacDowalls aim is apparently a modest onc: 
for the most part he is content to leave Ins graphic repre- 
mtation of both kinds of records to speak for them- 
elves, and invite the reader to study them independently, 
«nd to follow up any point which they may supyest. ‘The 
avthor’ are not copious, but they are clear, 
interesting, and cone ine, Some of the CUrVves, LOO, are 
Insteuctive, “The opponents to compulsory vacei- 
oaton will not find much to support their views in the 
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curve tracing the mortality from small-pox through the 
last two centuries. The steady and consistent improve 
ment in the twenty years following the introduction of 
vaccination, in 1798, pleads cloquently in favour of the 
process. The great decrease shown in the number of 
deaths fram scarlet fever may be misleading, if it be not 
compared with the sad and alarming increase in the 
mortality from diphtheria. Previous to 1859, these two 
diseases were not separately registered in the Registrar 
General's Reports ; but if the two curves be combined, 
the mortality from neither has conspicuously varied, 

The book, small as it is, appears to have been care- 
fully compiled, and must have involved a considerable 
amount of labour in its production. It should certainly 
be consulted by those who are interested in the relations 
between meteorology and hygiene. MN ile 


OUR 


Popular Ffistory of 

Henry Scherren, F 

o., Limited, 1895. 

Wat would have been said a few years ago of a papular 
history of animals of which the opening chapters were 
devoted to man and his resemblance to other members 
of the Order Primates? In the days when it was the 
fashion to place man in a separate order of Bimana, 
while the man-hke apes were called Quadrnmana, the 
mere idea of including the human race in the anmal 
kingdom would have raised a storm of indignation. 
Yet here we have a book, intended for a popular public, 
in which the principle of relationship is fully recognised, 
and man is assigned his proper place in nature. “hus 
do the scientific ideas which are anathema of one yenera- 
tion become the accepted truths of the next. 

One of the features which distinguish this book from 
most of the legion of papular works on natural Istory 
published in recent years, is that common names of 
animals are used throughout, and no attempt is made 
to familiarise the reader with the nomenclature of scientific 
zoology. ‘This fact will endear the book ta all who like 
to learn a little about the habits of animals, but have 
no desire to know any details. For such readers the 
present volume is admirably suited: it is full of read- 
able aneedotes about animals, and is illustrated with 
thirteen coloured plates. as well as numerous figures i 
the text. Most of the illustrations, both coloured and 
plain, are old friends, but a few have been reproduced 
from photographs. We think the volume will be suc- 
cessful as a prize-hook and as a book for pencral 
readers. 
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etnimals for Young People. 


5 London : 
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Stuple Methods for Detecting Food shdulteration. By 
JEOeX, Who erases London : Society for Pro- 
moting Christian Knowledge, 1895.) 

THE author describes a number of simple tests for de- 

tectiny common adulterations in articles of food. In the 

main, the tests deseribed can only be carried out by 
means of a fairly yood microscope, so they are quite 
beyond the ordinary householder until he provides him- 
self with such an instrume nt, and cducates himself in 
the use of it. Of the thirty-six ustrations in the book, 
twenty-cight represent microscopic views of various sub. 
stances, and ait will be of little use for any one to set 
about detecting fraud untit he is perfectly familiar with 
the varying appearances exhibited not only in the illus- 
trations, but by actual specimens mounted on_ slides. 

i} ossibly the book will induce youny people to determine 

specific yravities, and make other simple observi itions 5 

and if it does that, it will justify its existence. 
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{The Editor does not hold himself responsible for opinions ex- 
pressed by hts correspondents, Neither can he undertake 
to return, or to correspond with the writers of, rejected 
S manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous commeuntcations. } 


Introduction of a West Indian Frog into the Royal 
Gardens, Kew. 


A sHorT time ago Mr. W. Watson, the Assistant-Curator of 
Ikew Gardens, informed me that he had noticed for several years, 
in some of the hot-honses, specimens of a small frog, which, 
hiding away during the day among the pots and orchid-baskets, 
enlivened the quict evenings with their shrill, aPupe notes. 
Suspecting that this frog must be a foreign importation, ! asked 
the Director to allow some of the specimens to be caught, and 
some days ago ] had the pleasure of receiving three specimens 
in excellent condition. 

The frog is Myledes martinicensts, a small arboreal species, 
distributed over, and commen in, many West Indian Islands 
(Martinique, Porto Rico, St. Vincent, Dominica, Barbadoes, Xc., 
and possibly in Trinidad). Myr. Watson recollects that he 
observed it first some ten ycars aga, that he lost sight of it for 
some time, but that it reappeared about four or five years ago. 
Taking into consideration the few facts with which we are 
acquainted as to the reproduction of this frog, it -eems most 
probahle that several specimens of both sexes were, on more 
than one occasion, accidentally intraduecd in Wardean cases. 

However that may be, it is evident that the frogs have freely 
propagated since their introduction. .\t present they are most 
numerous in the propagating houses, in which the temperature 
ranges between So and too’, sinking in winter at times to nearly 
60°. Accompanying Mr. Watson one evening, } heard from 
several points the call of the frogs, which somewhat resembled 
the piping of a nestling bird ; and guided by the sound, | had 
soon the pleasure of seeing one of them clinging to the side of a 
elass-case. 

There is nothing extraordinary in the accidental importation 


of individuals of a tropical species of frog into Europe: but it 
ix an interesting experienee, that the species should have 


permanently established itself, This is owing, in the first place, 
to the favourable conditions under which it found itself placed, 
and, secondly, to the peculiar mode of its propagation, 

ffylodes martinicensts, and probably the majority of its 
congeners, does not spawn in water, but deposits from fifteen 
to thirty ova on leaves in damp places. After a fortnight the 
young frogs are hatched in a perfect form, having passed through 
the metamorphosis within the egg, thus escaping the vicissitudes 
and dangers to which they would have been exposed duiing the 
progress of the usual Datrachian metamorphosis. 

This instance of the acclimatisation in Kew Gardens of 
the “ Coqui” (as the frog is called in’ Porto Rico) is unique 
in Batrachian life at present. | trust that the little yuest may 
long flourish where it has found such a congenial home, and 
where it usefully aids in the destruction of plant-eating insects 
and wood-lice, of which | found great numbers in the stomach 
of a specimen. Tf at a later period a nest with ova were 
discovered, Mr. Dyer would delight the heart of embryologists, 
to whom the opportunity of examining fresh ova of this fro.s 
would be most welcome. ALBERT GUNTHER, 

Ikew, October 20. 


The Cause of an Ice Age. 


Ir appears to me that the position taken up by Sir Robert 
Ball in his book, ‘‘ The Cause of an Ice Age,” is seriously mis- 
represented by Sir H. }loworth in one paragraph of the criticism 
which appears in NATURE of October 17. Sir I[. llowerth says, 
that the fact of the invariability of the ratio of the heat received 
by our hemisphere in summer to that received in winter cannot 
be the cause of variability in climate ; ‘if, as we are told in the 
hook over and over again, this particular proportion (63 : 37) is 
the cause of the Ice age, we must be living i in an Ice age now, 
and we must always have been living in an Ice age.” Now it 
is nowhere asserted by Sir Robert Ball that the invariability or 
the magnitude of this ratio is the cause of an Ice age, but it is 
very clearly explained that he assumes the cause of an Ice age 
to be a particular range of positions of the line of equinoxes com- 
bined with a high value of the eccentrtcity of the earth's orbtt, 
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and that the fact that the above ratio is 63 : 37, and not unity, as 
appears to have been supposed to be the case, is relevant only 
so far as it inclines us to regard the changes of climate due te 
the causes just mentioned as much greater than we might other- 
wise have regarded them. 

It seems obvious that a large value of the eccentriclty con- 
temporaneous with a favourable position of the line of cauinoxes 
will correspond to some change in climate. Whether this cause 
ix a dominant one, or even an important one, in its effect on 
elimate, is of course an open question, and one upon which I 
express no opinion. Sir 11. Tloworth thinks that Sir Robert 
Ball has inadequately recognised the fact that the ratio of heat 
received in summer to that received in winter by one hemisphere 
has been caleulated by Wiener. 17 find, however, on page go 
(second edition), the following reference to Wiener’s work. 
“They depend on the mathematical calculation given for the 
first time, 1 helieve, by Wiener in his work, ‘ Zeitschrift: der 
Oesterreichischen Gesellschaft fur Meteorologie,” vol. xiv., 
KSvigh; ite Baek My chief object is tu emphasise the relation 
of these calculations made by Wiener to the astronomical 
theory.” Wiener’s work is also mentioned in the preface. 

On the general question as to the adequacy of Croll’s theory, 
with or without the fact which Sir Robert Ball adduces solely 
with a view of strengthening that theory, ] express no opinion ; 
it seemed to me, however, that in fairness, some of the remarks 
made by Sir If. Noworth’ required refutation. 

Christ's College, Cambridge, lite 


W. Toon. 


Green Oysters. 


Onty to-day | was able to read Prof. Lankester’s letter 
(Natukk, May 9, 1895), and wish to reply briefly. My note in 
Monttore Zoolegico was simply a preliminary communication ; the 
proofs of my assertions will be given fz exfenso in a paper which 
will soon be published. My conclusions in that part which may 
interest the previous labours of Prof. Lankester may be briefly 
expressed as follows : 

(1) My observations have always been made on true Autres 
de Marenites. 

(2) 1 believe that Prof. Lankester must have overlooked the 
recent works on the histolugy of MoHuses by Janssen, Rawitz 
and others, or he would have seen that his ‘gland cells”? are 
the bcchersellen, cellules calictformes of the AOMCORS quoted : 
which are inside the branchial epithelium, and not on its surface, 
and never can be considered wandering, ner can they have 
snochoid movements. It would he strange, therefore, to con- 
sider such ‘* gland cells” as similar to the amarbocytes of the 
blood ! 

(3) Prof. Lankester says that the ‘‘gland cells” contain green 
granules in the Marennes oysters, but this is entirely due to an 


| optical illusion; if one examines a fresh picce of branchial 


lamella of the green Auitrr de arenes, the “gland cells” 

appear green, but if these cells be separated from the epithelium, 
one finds that they are always colourless, and that they appeared 
green because they are surrounded with green matter. Making 
careful sections of the branchial lamelle or the Jabial palps, one 
finds clearly : (@) that the gland cells are never green ; (6) that 
the superficial epithelium is green; (¢) that some amrehucytes 
and large masses included in the epithelium are also green. I 
am ready to furnish Prof. Lankester with microscopical pre- 
parations showing what EF assert. 

(4) The green of the Marennes oysters is not a hurtful sub- 
stance which must he got rid of, and it is incorrect to imagine 
a defensive phagocytosis performed by amecbocytes. To me it 
is quite obvious that the green colouration is merely due to a 
true assimilation of nutritive substance which takes place through 
the agency of the epithelium in some portions of the intestine 
and in the branchial lamellev. nd no doubt itis the amasbocytes 
who carry the green substance, assimilated from the epithelium, 
to the liver. 1 am quite aware that these resnits of my researches 
are new, and it is for this reason that in communicating them to 
the Vonrtore Zoologico | noted that they are of some importance 
to our further knowledge of the physiology of mollusca. 

(5) It isa mistake to believe that the oysters are green because 
they feed on Wavecude estrearta: the truth is that the alga is 
green for the same reason that the Marennes oysters are so, 
which is from the nature of the pares and efaires bottom. It is 
therefore the same substance, viz. the blue pigment Makennin,© 
which is found in both. 

(6) The chemical part of my work is not concluded, and [ 
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fear that T shall ney be able to fimsh that most ditneult task. 

Bet 1 may note that my assertion that ** Marennin™ contains 

principally iron, is based on the recent researches of Muntz and 

Chatin. D. Cvrvzzt. 
Spezia. Italy, October 12. 


Oxford Endowments. 


PT o\M surprised that my friend Dr. Hickson, whose past re- 
silence among us Jends authority to his words, should so 
greatly misrepresent facts as to say, In NATURE of October 3, 
that “¢the income of the [college] endowments is frittered 
away in the salaries of the heads, the stewards, the bur- 
mars, and the tutors of the pass-men.” the fact being that 
these endowments do not provide the salaries of cither 
the stewards or the tutors. Ht is further dithcult to see how 
estates can be managed without bursars, and how bursars can 
exist without salaries : how complex institutions can work with- 
out heads, and how heads can live on nothing ; and how the 
payments to bursars and heads—the latter at least with stipends 
fixed by statute ts In any way connected with ~ the [alleged] 
unfortunate competition that exists between colleges.” 

Chnst Church, 1)xford. RE. 


BAYNESs. 

Tan sorry that my friend Mr. Baynes should think that 1 
have ‘‘musrepresented facts“ in my article on the ** Linacre 
Reports.” 1 did not state, nor did t intend to imply, that the 
whole of the salarics of the tutors and stewards is derived from 
college endowments : but surely it is true that in the majority of 
cases these oticers are fellows of their colleges, and as such 
receive a substantial sum of money annually from the college 
endowments, 

Tam yimte competent to understand that college estates 
cannot be managed without bursars, and that bursars cannot live 
without Salaries; but the estates of the Oxford colleges could 
be managed by less than half the number of bursars that now 
exist in Oxford provided that they were chosen carefully from 
among those who have had some training or experience in their 
profession —and a large annual income would be saved from the 
endow ments. 

As to the heads, 
august persons, 
three or possibly four heads would be sufficient to carry on the 
official work, they now perform, with cificiency and dignity. 

| should excecdingly regret if any remarks of mine should 
give offence to my friends in Oxford : but Eo never hesitated to 
express my opinion there or in Cambridge, that the independence 
of the colleges means a fearful waste of their endowments 3 and 
until, by Act of Varhament, a suitable amalgamation of these 
insututions is brought about, there will be little margin Jeft for 
the endowment of research and the payment of those engayed in 
pure sehclarshiy. Sypxeyw |. TlbeKson, 


Late Leaves and Fruit, 


IteRt, many of the roadside lindens have cast their summer 
foliage, and prt forth a garniture of new leaves: these are fully 
grown, and bear the vivid tint of spring. [n this city, on the 
tith inst., well-yrown open-air strawberries were on sale in the 
fruiterers’ shops, Vhe quantity altogether amounted to several 
tu hes, I. Ltoyvp Bozw veep. 

Worcester, October 19. : 


THE CENTENARY FETES MT PARIS, 
ll Wh. datter part of last week has witnessed the cele- 


bration of the first centennial anniversary of the 
foundation of the Institut de France. Paris was certainly 
Hot atts best, as far as meteorological features were con- 
erved ; the weather offered nothing ‘Quee nly” or © Pre. 
dential in ats de Mmeanour, and upon the whole was 
What at generally is at this ime of the year unpleasant, 
vet.and cold. Butt hardly interfered with the proceed: 
Myeeand fe tives, and we trast none of the pener ally: 
ed guests of the Inotitute will be any the worse in 
heglth for their rapid vit tee Paris, 
Voorge number of toreign agsociates and « orresponding 
werbers had promised to come; and the occasion was 
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Speaking with every respect for these | 
T still feel that with judicious amalgamation | 
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such a remarkable one. that we print in full the hst of 
acceptations. Of the Académie des Inscriptions et Belles- 
Lettres, the Associes ¢trangers present were MM. Ascoli, 
Helbig, Max Miller, W hitley Stokes ; while the Corre- 
spondants present were MM, Bailly, de Beaurepaire, Blade, 
Blancard, Champoirean, Chevalicr, Comparetti, Delattre 
Ue Pere), De Smedt, Sir John Evans, Goeje, Gomperz, 
de Grandinaison, loret. Kern, Merlet, Millardet, Naville, 
Radloff, Saige, Sauvaire, Windisch. In the Académie 
des Sciences. the Associés etrangers who attended were 
Lord Kelvin and Dr. Frankland ; and the Correspondants 
were MM. Amagat, Arloing, cee. de Baeyer, Bayet, 
Bergh, Bichat, Blondlot, srioschi, Cannizaro, Considére, 
Crova, Engelmann, Sir Archibald Geikie, Gosselet, 
Grand Eury, Haller, Herrgott, Houzenu, Kovalewski, 
Laveran, Lepine, Lie Sophus, Lockyer, Marts, Marion, 
Masters. Matheron, Other, Pagnoul, Ramsay, Raoult, 
Rayet, Ketzins, Sir Henry Roscoe, Sabatier, Sire, Sirodat, 
Stephan, Sir G. Stokes, Suess, Sylvester, Génedral 
Tillo, Treub, Vallier. In the .\cadémie des Beaux-Arts 
there were the -\ssocics ctrangers, MM. Ima Tadema, 
Da Silva, Gevaert, Pradila ; and Correspondants, 41M 
Bertrand, Biot, Civileti, Cui, Cuypers, Dauban, Detfés, 
De Geymuller, Gouvy, Gutfens, Israéls, Lanciani, Le 
Breton, Loenhoff, Marionneau, Martenot, Perrin, Ronot, 
Salinas, Salmson, Sgambati, de Vriendt, Waterhouse, 
Wanters. In the Académie des Sciences Morales et 
Politiques, the Associés ctrangers present were MMI. 
Carlos Calvo and Castelar ; and the Correspondants were 
MM. ANubertin. Babeau, Barkausen, Bodie, Caillemer. 
Ducrocq, Dui Puynode, Ferrand, Latlemand, lecky, 
Legrand, le Comte de Lueay, Molinari, Moymer, Sir F. 
Pollock, Polotsott, Raffalovich, Stubbs, Villey Des- 
mesercts, \Worms. 

Atone ume, it had been decided to choose the epoch 
of the centennial anniversary for the transfer of Pasteurs 
mortal remains from the vaults of Notre Dame to their 
tinal resting-place at the Pasteur Institute, ‘The plan 
was not carried out, and it was better so, “The frame of 
mind which is suitable for festivitics is not so for a 
funeral, and it would not have been in good taste to 
mingle the one with the other, “The plan was dismissed 
after short, but wise, reflection. The festivities were 

carried out in strict accordance with the announcements 
made, and published in NATURE. 

On the tirst day, the 23rd, a religious service was 
celebrated in Saint Germain des Pres, in memory of all 
members of the Institute deceased since its foundation, by 
Monseizneur Perraud, Bishop of Autun, a member of the 
Académie Frangaise, and a very distinguished writer and 
philosopher. It must not be thought that, even in the 
land of Voltaire, all men of science consider atheism as 
“the” proper form of philosophy. “The Institute is very 
conservative, and whatever opinions most members 
may hold concerning religion and dogmas, every man 
has his own conception of the untverse, more or less, 
and entertains “son petit religion a part soi” as a witty 
German princess put it, in her own barbarian French. 
This first ceremony was largely attended, although more 
national than international in character, The real general 
opening of the celebration took place the same day at 
2p.an., when the foreign associates and correspandants were 
received and entertained in the salon of the Institute by 
the members of the latter, Each ¢aivéé was announced 
by the Awéssfers, and after having been introduced te the 
masters of the house, joined his own personal friends and 
acquaintances in ple asant conversation and numerotts 
introductions to fellow-workers of every Jand. ‘The 
masters of the house were M. Ambroise Thomas the 
author of Weve, member of the Académie des Beaus- 
Arts, and for this year resident of the Institute, assisted 
by MM. Maspero, Marey, Léon Say, Count) Delaborde, 
delegates of the four other Academies, ‘The last function 
of the day was a general reeeption of all members, 
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associates, and correspondants by the Minister of Public 
Instruction. “Phe reception-rooms of the Ministry had 
been very elegantly adorned for the purpose. A whole 
series of tapestries—from the celebrated Gobelins manu- 
factory—illustrating Don Quichotte’s life, after the pic- 
tures by Coypel, decorated the walls of a large hall 
which had been built for the purpose, at the end of 
which a stage had been erected. M. Poincaré, the 
Minister, received most cordially his guests, who com- 


prised, besides the members of the Institute, a 
larye admixture of very different clements, among 
which political men were predominant. <A very 


pleasant evening was provided by the singers and 
actors, among which were the best of the Opera and of 
the Théatre Franeais, and by the excellent orchestra of 
the Opera. 

On the next day (Thursday, 24th,a general meeting 
was held in the large hemicycle of the new Sor- 
bonne, so splendidly decorated by the paintings of 
Puvis de Chavannes. The President of the French 
Republic was present with such Ministers as were not 
professionally detained at the Chambre des Députés, and 
after the overture of Méhul’s /osep#—Mchul was the first 
composer who belonged to the Institute—three speeches 
were delivered. M. Ambroise Thomas beyaa, and was 
short. M. Jules Simon came next, but, as his voice is 
weak, he could not possibly make himself heard in more 
than a small fraction of the hemicyele. M. Poincaré, the 
Minister of Pubhc Instruction, spoke last, and very 
appropriately. his long ceremony ended with a frag- 
ment of JJors ef Vrta, of Gounod, played by the 
orchestra of the Opera. 

In the morning a short reception took place at the 
Elysée, where: the President of the Republic received 
the foreign members of the Institute. The foreign asso- 
eiates and correspondants, to the number of fifty-five, 
were presented to President Faure hy the office-bearers 
of their respective Academies. The President wel- 
comed them, and held a short conversation with each. 
and Nl. Gaston-Boissier presented him with three 
volumes containing the minutes of the Institute since its 
foundation, 

In the evening a banquet took place at the Hotel Conti- 
nental ; two hundred and fifty members were present. 
After two short “after-dinner” speeches by M. Ambroise 
Thomas and M. Poincaré, M. Max Muller, acting as spokes- 
man for all the foreign members :ind associates, proposed 
the health of the Institute, *which, alone, remains unaltered 
and immovable in its renown and glory, while so many 
things have changed during this century,” in very excel- 
lent terms. Most happily inspired was Lord Kelvin in 
his address. Vhe very cordial and sympathetic expression 
which the Royal Society gave to its feelings in 
its address to the Institute, was received with much 
satisfaction, and the few words which closed the 
orators speech went to the heart of all Frenchmen : 
“Personally, 1 cannot express how much | appreciate 
the great honour you have done me in electing me among 
the associates of the Institute. But | owe to France an 
even greater debt. She has been, truly, the efme mater 
of my scientitic youth, and has inspired my admiration 
for the heauty of science, which during my whole life has 
kept me chained in her service. It was Laplace who 
initiated me into celestial inechanics, and a few years later 
the venerable J}iot led me by the hand and introduced me 
to Regnault’s laboratory. “Fo Regnault and Liouville I shall 
eternally be yrateful for their kindness towards me, and 
for the solid teaching they gave me, in 1849, on experi- 
mental physics and mathematics. M. President of the 
Institute, gentlemen, IT thank you with all my heart. 
From what I have said, you will understand why | con- 
sider with perfect gratefulness France as the e/a mater 
of my scientific life.” Lord Kelvin spoke with his heart 
as well as with his reason, and the great applause which 
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followed lis speech must have told him that he had made 
no niustake in doiny so. 

The 25th was devoted to an afternoon in the Theatre 
Frangats : the programme, to be sure, was of somewhat an 
austere character. The Cré/, the L£eole des Fenmies, 
and the Femunues Savantes were excecdingly classical 
and. sedate. . though, what might have been put in 
their place we could hardly decide, and classics were 
probably more suitable for an audicnce comprising a large 
number of foreigners than some modern play, where 
the fizesses might have been a lie tov subtle and 
delicate. .\ very nobly-felt and worded poem by Sully 
Prudhomme— the most philosophical of French poets of 
the period—was read by Mounet-Sully, the deyen. the 
veteran of the French theatre. In the evening a recep- 
tion was held at the Ilysée by the President, who most 
graciously shook hands with the foreign members who 
had already been at the Elysée in the morning. The 
members of the Institute were all but lost in a crowd 
of political men, senators, deputies, officers, and 
functionanes who had been invited to meet them. 

The last act was a visit to the mayniticent residence 
of Chantilly, to the Due d’Aumale. .\ special train 
left the Northern Railway Station at 11.15 a.m., carrying 
239 members, and at Chantilly eleven large vehicles trans- 
ported the whole assembly to the chateau, through part 
of the woods, the race-course, and the stables. ‘The 
Duke, who had hardly recovered from an attack of yout, 
had to receive his guests sitting in a rolling-chair, and 
received them most cordially. Lord Kelvin and other 
members of the British contingent had some con- 
versation with the Duke in English, and the afterneon 
was devoted to inspection of the residence itself, which 
has been splendidly enlarged and cmbellished by the 
present proprietor, and to the surrounding grounds. The 
whole of Chantilly and of its contents, as we have already 
said, has been bequeathed by the Duketo the Institute. 
This represents nearly £2,000,000, exactly 43.000,000 
franes. As the Institute owns already some 25,000,000 
francs (£1,000,000), at the death of the Duke the whole 
amount will be of some 70,000,000 francs (under 
£3,000,0003. The whole Institute distributes over 
725,000 francs in prizes each year. 

And now the festivities are over, and most of the 
Institute’s guests have gone back to their home or 
country—imay their remembrances be pleasant. They 
have met some of their fellow-workers, and new friend- 
ships have been formed. Such meetings are profitable. 
While ill-feeling between nations are being daily sug- 
vested and excited by the incautious and ill-advised 
prose of a number of irresponsible men, it is well 
that occasionally the heads and lights of different 
countries should meet and mingle together. Knowing 
each other better, appreciating cach other, united by a 
same bond to a same faith, they may. by their influence, 
help to further the advent of the reign of reason and 
goodwill, A great number of men, hke Moses, have 
already expired in view of the Promised Land; and 
doubtless many more will do the same. The Promised 
Land seems very remote, and hardly “ promised.” But 
this is no reason for not doing what should be done, and 
international assemblies of the “ best of the land” cannot 
fail to exert a useful influence. 

HENRY DE VARIGNY. 


This account of the tes would be incomplete if we 
did not give M. Jules Simon's discourse on the Institute, 
the delivery of which formed the central feature at the 
meeting in the Sorbonne. As M. Jules Simon is the 
foremost French orator, and his style is remarkable not 
only for its brilliancy but for its terseness, we give the 
whole oration as it was delivered. 


' # ERS, 
ement de Varmee d’Egypte, il 
{oe ivante ses proclamations et ses ordres; 
coves’ en chef, membre de VInstitut.” ** bien 
*r empris du demier tambour.” 
Tolnstitut n’avait pas trois ans, I] a fait depuis ce temps-la 
pyre brit dans Te monde. Je ne puis done me fatter 
‘opp renere 2 personne sa courte ct glorieuse histoire. Je la 
resumerai en quelques mots pour nous rejonir en commun de 
cS zr nideurs et non pour nous en instruire. 
les grandes assemblees qui prirent en mains Te sort de la 
Trance ala fin du NVIfJe siecle eurent des leur premier jour 
Minstnct revolutionnaire. Elles ne se proposérent pas pour 
bit ee censerver les institutions existantes en Tes ameliorant et 
en les purgeant de leurs abus: elles firent: partout table rase, et 
quan] cies curent tout renverse, elles s‘occuperent, en liberté, 
Me Come reconstruire. 
lesacidemies avaient largement centribuc a Vavenement de 
h. Resolution, .\ peine eut-on passé de la theorie a Vaction 
qeelles trouverent qu'on allait trop loin. Elles avaient vorlu 
rele mer: on ne songeait plus autour delles qu’a detruire. La 
Koveb tren. de son cote, fit comme tantes les revolutions: celle 
ovbha ce qwon qui avait donne ct sirrita de ce qu’on lui 
refosa 
Tle se worna dabord a des mesures malveillantes. 
Lo Assemblee constituante vola avec hesitation et provisvire- 
nen’ peur une année. en accompagnant son vote d’aigres 


(mand de general Bonaparte pnt le com- 
signa aussitot de la 
* Bonaparte, 
sur, disait-il, 


rep es, les subventions que le Comite des Finances demandait 
peer | orps litteraires.4. La Convention frappa les grands 
aps. Elle defendit Wabord de pourvoir aux sicves vacants, 


e ent n. en aont 1793, elle sapprima ‘toutes les aeadémies et 
secretes ‘itteraires patentées par la Nation.” 


tn Vent remarque que cette meme révolution qui avait 
pinnte Seutes les academies crea VInstitut. qui est une 
mueWie. Ce mest pas versatile dans les assemblees. La 
pens ¢ @ creer de toutes pieces une academie nouvelle ctait 


cestemy rane de da resolution prise d’en finir avec les academies 
snr 

1. .\senbhice constituante avait charge Mirabeau de lui sou- 
mer fe plan dune academie nationale. Mirabean appela 
Chant © qui ctait en querelle avec Académie frangaise. 
Chen for ecrivit une viclente diatribe et prepara un projet que 
Mira’ea@) n’eut pas le temps de fire & la tribune, 

Les pr jets se multipherent sous la Convention. Condorcet, 
© Meowbert, Daunou, Taileyrand, tous ceux qui avaicnt le seuci 
des cramles choses, apporterent leur contribution, On dit que 
TAlleyreml accepta la paternité dun projet enticrement rédigé 
per Pablo e Desrenandes, qv avait eu pour vicaire général a 
s\n que nous avens connu membre du Conseil de TI nstruc- 
tion peblique. Tatleyrand etait de ceux qui peuvent se passer 

sor tare: mats la tradition est ancienne et persistante. 

T s auteurs de projeis ont reclame a Venvi le titre glorienx 
curs de VTustitat. La verite historique exige que Von 
utre nomen (ete de cette liste dhonneur, et ce nom 
€ ode Kicheheu, fondateur de UAcadémie francaise. 

somes plus justes anjourd hui que ne Vont cté nos 
Notre admiration pour les grandes ceuvres de la Kévolu- 

scache yxts les gloires dela monarchie, qui sont les 
Vere eels drance. Nous fetons le centenaire de UTnstitut de 

» mani ne news en cote pas d'assucier a Vhonneur de 

eernee Je fundateur ou les fondatears des academies dont 
stata reyu Vhertage, Louis X10 et Louts NEV, Richelieu, 
We, Colbert. Lilnstitut existe depuis le 25 octobre 1795 3 

eadeniies qui le composent remontent a 1035. Asstre- 
Tosttut de Trance, depuis si fondation, campte dans ses 
nombre considerable Whommes ilustres, [Ven veun 

Iquemuns, avec le regret de ne pas les citer tous: 
mabnend, leamarting, Victor Two, Alfred de Musset, 
Vier) Nigny. Gaivot, Cousin, Thiers pour V Académie fran- 

Menge, erthollet, Lagrange, Laplace, Lavoisier, 
» Ampere, aArago, Cuvier, Geotfroy  Saimt-Hilaire, 
» (Moles, Chiude Bernard pour (Academic des Sciences 3 
© \Vietar Le Clere, Littré, Boitsonade, Hase, Naudet, 

oem! pour V.\eademie des Inscriptions 3 Louis David, Ingres, 
[er g, Meassenier, David (Angers) pour Académie des 
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Javais arrete la cette liste de nos gloires contemporaines pour 
obeir a la lei qui mest imposce de ne prononcer le nom d'aucun 
vivant: faut-il que je doive aujourd hui ajouter le nom dun 
homme que jai connu il ya plus de cinquante ans, 4 Viécole 
normale oii i] était Cleve. ott jetais professeur, qui était notre ami 
4 tous, car on ne pouvait le connaitre sans Vaimer. et qui etait 
avant tout Tami et le hienfaiteur de Mhumanité: le nom immortel 
de Louis Vasteur? Les votites de cette salle gardent Vecho des 
acclamations qui l'accueillirent quand il vint, acette place meme, 
recevoir les hommages du monde savant. 1 humanité, ce jour 
la, fut reconnaissante et juste. 

Ainsi l'Institut de France a en, dés son premier sitcle, une 
magnifiqne floraison de grands hommes. Nous sommes hers de 
nos gloires nouvelles: mais neous gardons pour nes glotres 
scéculaires un cute reconnaissant ct hlial, Nous ne renongons ni 
a Corneille et Racine, ni a Boileau, ni a La Fontaine, nia 
Bossuet, ni a Voltaire, ni a Montesquieu, ni 4 Buffon, ni a 
Clairaut. ni a d’Alembert. ni a Hluyghens, ni 4 Mariotte, nia 
Mabillon, nia Rollin, nit Turget. nia Lebrun, ni a Mignard, 
nia Lesueur, ni & Philippe de Champagne, ni a Mansart, nia 
Southot. 

Messieurs, le drapeau aux trois couleurs est toujours pour nous 
“Te drapean chéri™ ; c'est Vastre de la liberte et de da civilisa- 
tion; mais Nous suivons avec amour et ergueil le drapeau blane 
flenrdelisé remontant les ages jusqu’au siecle qui fut le grand 
siécle et qui reste par excellence le sitcle frangais, 

Cest le 29 janvier 1635 que I’Académie francaise regut sa con- 
sceration officielle. L’ Academic des Beaux-Arts cut le meme 
honneur cn 1648, VAcademie des Inscriptions en 1603 et 
VAcademie des Sciences en 1000. 

Ti ne suffit pas Wavoir restitud la creation des académies a 
Louis NUP et a Richelien, i] faut rementer jusqa’a Conrart. La 
premicre en date, Academie frangaise, est, comme beaucoup de 
grandes choses. due a Vinitiative privee. Conrart n’ctait: rien, 
Wiest rien devenu. Hest celebre que par son silence un 
genre de célébrité cree tout expres pour lui par Boileau. Crest 
lui qui eut Videe de donner un reglement a une compagnie qui se 
reunissait tour 4 tour chez chacun de ses membres pour parler de 
littérature. IIs ctaient neuf cn le comptant, De petits hommes, 
dit Voltaire, dun ton dédaigneux. Des hommes obscurs, dit-il 
ensuite en parlant des premiers academiciens au nombre de 
vingt-huit qui recurent ce titre apres les lettres ruyales de 1635. 
Sans donte on n’eut pas sur-le-champ un Corneille ow un Racine 
a introduire dans Academic, 11 fallut attendre douze ans pour 
Corneille, trente-six ans pour Bossuet. trente-sept- ans ponr 
Racine, quarante-neuf ans ponr La Vontaine et Boileau. 
Liassemblée se garnissait de grands hommes peu a peu. Vile ne 
devait: jamais avoir quarainte grands hommes. Aucune assem- 
blee en aucun temps ct chez aucun peuple ne pourra en avoir a 
la fois qu'un nombre tres limite. Ceur que Voltaire appelle de 
pelts hommes ne sunt pent-étre pas aussi petits qual le crow, 
Ils semblent petits & la posterité : ils ctaient grands pour leurs 
contemporains. Apprenons, ne fit-ee que par prudence, a re- 
specter les hones déelite qui ne sent ni des Voltaire ni des 
Moliére. On ne peut pas, et on ne doit pas se tromper sur tes 
hommes de génie ; on peut hesiter sur le choix entre les hommes 
vraiment superienrs sans ctre grinds, ceux que j'appellerat les 
hommes distingues dans le genre medivere, . 

C'est un honneur pour da socicté celairée du XVII siecle 
Mavoir sia le-champ attaché de Fimportance a cette réunion de 
quelques homies de gout, qui ne s‘accupaicnt entre ceux ni de 


religion ni de politique, ct parlaient uniquement des lettres et 
‘ Teamour des lettres est reste un des 
Des que le public fut admis 
Quand elle 


des ouvrages de Vesprit. 
caracteres de notre genie national. 
aun réceptions de I Academie frangaise, ly courut. 
ouvrit en 1702 ses portes aux femmes pour ces jours-1a, les 
femmes aflluerent. LL Académic¢ n'a en garde de renoncer a cet 
usage quia pris avec le temps plus de solennite, Une reception 
a VAcadémie est. par excellence, un événement parisien. 1 
faut y avoir assisté 3 il faut avoir son avis sur les dens dixcours, 
On attache moins Cimportance aux séances les plus passionnantes 
de da Chambre. La fameuse coupole est un instrument de 
torture: on y ctoutle, on y perd connaissance. Ces femme 
évanouies sont tn accroissement de succes pour les deux 
orateurs,  EMes font: penser aux corridas espagnoles, qui ne 
sont admirables, au dire de leurs ennemis, que quand un 
torcador a cte tue. 7 
On parla de la socicté de Conrart an cardinal de Richelies. 
H oayait Vinstinct du grand et du stable, 11 jugea que cette 
compagnie pouvait devenir une instititien, Tl offeit aux ants 
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de Conrart de reconnaitre officiellement I'existence de lenr 
association. Ce fut a pen prés tout ce qu'il offirits; ‘des 
priviléges honorables, dit Voltaire, aucun (utile, son fondateur 
ne lui ayant méme pas procuré une salle d'assemblée.” 

En realité, il ne rendait 4 V.Academie d’autre service que de ne 
pas Vignorer, mais i] pensa, et tout le monde pensa avec lui, que 
puisqu'il ne Vignorait pas, ila gouvernait — I'"Iusieurs des amis 
de Conrart hesitérent. Ce quils avaient cherché, c’était Ja 
liberté, on leur offrait Passujettissement. Cette résistance ne 
pouvait durer; on ne résistait pas au roi, ni au cardinal, qui 
lait Je roi. Refuser une grace quils offraient, c’¢tait plus que 
sister, c’était désobéir, On céda, on remercia. On exalta le 
roi et le grand ministre Kichelicn qui promettait de proteger. 

Il y eut une autre difficulté a la création officielle de 
VAcademie. Le Parlement aussi eut la velléite de résister. On 
suit que Venregistrement ctatt alors neécessaire pour donner 
efficacité aux décisions royales. Le Parlement pouvait retarder, 
i] pouvait faire des observations et méme des remontrances. .\ 
la fin, dans les grandes occasions, on avail raison de lui par un 
lit de justice. On n’alla pas jusqu’a ces extrémités pour Ja 
transformation des réunions de Conrart en Académie royale ; 
mais le l’arlement manifesta sa mauvaise humeur par un retard 
Vunan. Le cardinal fut oblige de faire entendre qu'il voulait 
etre obei. 

On a cherché la cause de cette mauvaise volontédu Parlement. 
Tl ne s'agissait pas de la création d'une cour scuveraine, mais 
**de simples peseurs de syllabes er de jurés fabricatenrs de 
mots,” comme disaicnt les mauvais plaisants de Tésoque. 

Le Varlement, suivant Voltaire, craignit que PAcadémie ne 
sattribuat quelque juridiction sur la librairie, et ajouta cette 
clause aux lettres patentes du roi; ‘1, Académie ne connaitra 
que de la langue frangaise et des livres quelle aura faits ou 
quon exposera 4 son jugement.” 

Je crois plutot que Je Parlement craignait pour Vautorité qu il 
sattribnait en matiére religieuse et pbilosopbique. 1a question 
des académies touchait 2 la question des écoles. La théologie 
etait tout pres ; plus Vautorité du Parlement ctait contestée en 
matiére religieuse, plus il sen montrait jaloux. TH obeissait dans 
toute cette affaire au méme esprit qui inspira plus tard la réforme 
de l'Université par le président Rolland. 

Le roi, et je parle ici de Louis NV autant que de Louis NTV 
et de Louis NII, fut constamment pour les académies un bon 
maitre, mais un maitre. Les clections durent ctre soumises a 
son approbation ; c'est un droit qui a toujours cté conserve au 
pouvoir public: il existe encore aujourd*hui, Lonis NIV 
Vexerca une fois dans une occasion tres céclatante. 11 voulait 
Vélection de Boileau ; Académie élut La Fontaine. Le roi 
refusa son approbation. L’.A\cadémie s‘empressa d'élire Boileau 
& la premiere vacance. ‘+ A présent, dit le roi, vous pouvez 
procéder 4 la réception de 1a Fontaine.” 

Le roi intervint aussi, mats bien rarement, dans les travaux 
Je VAcadémic. C'est lui, ou plutét c'est Richelieu, auteur de 
la tragédie de Affrane, qui prescrivit cet examen du Cid 
inventé pour exalter la gloire du cardinal et dont le résmltat fut 
de montrer dans tout son éclat la gloire de Corneille. Vol- 
taire, au siecle snivant, sous prétexte d'impartialité et en mélant 
Vapothéose a la critique. essaya la méme entreprise et aboutit 
au méme résultat. 

Les académiciens, un moment dcétournés de leurs travaux plus 
paisibles, revinrent au Dictionnaire. On ne manqua pas sous la 
Revolution de leur reprocher de n’avoir fait ni la Grammaire, ni 
la Poctique que le roi attendait d’eux et d’avoir mené trop 
lentement le travail du Dictionnaire. 

L’Académie n’était pas si coupable qu’on Te croyait. Des 
trois objets confiés a ses soins, elle avait choisi le Dictionnaire, 
qui rendait 4 la langue le double service d’en fixer les termes ct 
den expliquer les regles par des exemples empruntés aux 
meilleurs écrivains. 

Le Dictionnaire avangait lentement. Cette lentenr fait sa 
force. Tes variantes qu'il enregistre ont toutes été jugées ct 
consacrées par le temps, avant de recevoir cette confirmation 
officielle. 

Le Dictionnaire est 4 lui seul toute Académie frangaise. A 
notre langue essentiellement souple et vivante, qui exprime avce 
facilité les passions et les idées 4 mesure quelles se renouvellent 
et qui suffit, sans néologismes, 4 V'exposition et A la démonstra- 
tion des découvertes scientifiques, il donne la solidité et la 
majesté des deux langues qni ont successivement incarné kt 
Grece et Rome. 

Louis NTV vonlait qu'il y emt me langue de Louis NIV 
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comme i] y avait une langue de Pericles et une langue d’ Auguste. 
et i] revendiquait pour lui-meme VYhonneur de cette pensée 
lorsqu’il disait: ‘+ Le soin des Lettres et des Beaux-Arts ayant 
toujours contribudé @ la splendeur des Etats, le feu roi, notre 
tr¢és honore seigneur et pére, ordonna en 1635 Pétablissement de 
VAcadémie francaise pour porter la langue, Véloquence et la 
poésie au point de perfection of elles sont enfin parvenues sous 
notre regne.~ 

Je wai garde dinsister ; je dis la pensce de Louis NIV et de 
ceux qu’on appelait dés lors les (QQuarante. 

Notre admiration pour nos chefs-d’auvre et notre langue n- 
nous empéche pas d’admirer la gloire des autres nations. Nous 
nous sommes associ¢és au centenarie de Shakespeare ; Gozthe. 
Schiller, Cervantes sont populaires dans nos écoles. Nal 
nentrera jamais sans une respectueuse ct solennelle Emotion 
dans cette église de Santa-Croce a Florence ot sont réunis. 
autour du cenotaphe du Dante, les tombeaux de Galilée, de 
Michel-.\nge, de Machiavel, d’.A\lfieri, de Cherubini. 

Le NVIFE sitele reprochait toujours aux academies ct surtout 
aVAcadéemie francaise, qui portait le poids des querelles parce 
qwelle avait port® celui de Ja gloire et parce que le public 
pouvait plus facilement suivre ses travaux, davoir en des 
hommes médiccres et Pavoir laissé en dehors d’elle des hommes 
de génie. 

Je connais deux hommes de génie qui n’ont pas été de 
V.Académie frangaise, Descartes et Molicre. Rousseau, dont 
on prononce quelquefois le nom a propos des omissions de 
V.Acadéimie, était citoyen de Genéve. 

Deux erreurs en un siécle etdemi! Les hommes se teompent 
ordinairement plus que cela. 1a plupart des ouvrages de Des- 
cartes sont ¢crits en latin. Le Déscours de la Methods, qu 
est un des grands monuments de la langue francaise, n’€etait 
connu que d'un petit nombre de savants et de philosupbe . Le 
grand éclat de la renommée de Descartes n'a commence qu’apres 
sa mort, quand on a enfin compris ywil avait ¢mancipe la raison 
humaine. Molicre ayait contre lui sa profession; on se rirait 
aujour?hui, avec raison, d'un tel obstacle. C etait quelque 
chose sous Louis NIV. Messieurs les tapissiers valets de chambre 
du roi Wanraient plus voulu étre de VAcadémie. Je ne sais pas 
ce que Moliére luiememe aurait pensé de son clection. On ctait 
alors conservateurs du rang comme on lest anjourd hui de Ia 
propriété, 11 fallut contraindre Catinat 4 se laisser faire maréchal 
de lrrance. 

(Juant aux autres grands hommes dont la Convention re- 
grettait si amérement Vabsence, ils apartenaient a la categoric de 
ceux que nous appelions tout a Vheure des hommes distingues 
dans le genre mediocre. Ils étaient admires, a juste titre. par 
leurs contemporains ; la postérité a le droit de choisir entre eux. 
Dufresny, Raynal, Helvctins sont des grands bommes dont on 
blamait en 1793 Vomission, ct dont on blamerait aujourd hui 
Vélection si PAcadémie les avait élus. 

De tous les griefs diriges contre I’Academie, le plus frequem- 
ment invoque ctail sa courtisanerie envers le roi. C'était une 
compagnie de conrtisans qui pouvail, cn ce genre, donner des 
lecons a tons les Dangean. Nvest-ce pas elle qui avait mi> au 
concours cette question: ‘* Quelle est celle des vertus du rot 
qui mérite le plus d'etre loude ?~ 

On était bien loin de ce style et de ces sentiments lorsjie 
Grégoire, reprochant au “bon Feénelon” d’avoir fait un traité 
sur la direction de Ia conscience d'un roi, ajontait: “Comme si 
les rois avaient de la conscience | Autant cut valu disserter sur 
la douceur des betes fauves.” 

Le tort des hommes aveuglés par la passion est de vouloir 
toujours juger sans tenir compte des temps ct des milieux, N’en 
déplaise aux niveleurs de 1793, Vesprit Hbéral qui s‘etaic 
manifeste dans le sein de [Académie au moment de sa création 
officiclle subsista pendant toute sa durée. 1) s‘associait chez elle 
X une admiration pour le roi dont nous ne comprenons plus In 
nature. 1.Académie voyait la France dans le roi, A cette 
¢poque de Vhistoire, on n’ctait puissant qu’a condition d'etre 
dépendant. Ce qui est indiscutable, c'est que les academies 
entourées d’honneurs par la monarchie ctaient devenues peu a 
peu de veritables aristocraties, Elles avaient anx yeux des 
republicains le double défaut d'etre des corporations, et des 
corporations priviléges, trés entichées de leurs priviléges. Un 
usage introduit par Colbert, ou plutot par Vabbé Bignon, son 
neveu et son représentant dans le gouvernement des socictd 
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savantes, divisait les Académies des Inscriptions, des Sciences 
et des Lettres en trois classes d'académiciens : les honoraires, 
les pensionnaires et les dleves; ce qui constituait un privilege 


ous 


dans le privilege. Seule VA\cademe francaise avait energique- 
ment refuse de subir Vafiront de ce reglement. 

Lo Académie francaise avait toujours en dans son sein, depuis 
sa creation, des ducs, des maréchaun, des eveques, des magistrats 
de cours souveraines. Ces grands seigneurs apprenaient a 
traiter les gens de lettres comme des egaux ; mais, en meme 
temps, les gens de lettres apprenatent a se croire grands 
seigneurs. Hs se donnaient dex compliments les uns aux autres, 
pour sexercer 4 leur fonction principale qui etait dencenser le 
roi et le ministre. Les compliments sont devenus nos discours 
de reception : Voltaire nett pas tendre pour eux: ** Ce que 
yentrevois dans ces beaux discours, dit-1l cest que le 
recipiendaire ayant assure que son prédecesseur etait un es grand 
homme, que le cardinal de Richeliew etait un tres grand homme, 
Je chancelier Seguier un assez grand homme, le directeur lui 
rcpond la meme chose, et ajoute que le recipiendaire pourrait 
bien aussi ctre une espece de grand homme. et que pour lui, 
directeur, 1] n’en quitte pas sa part”; et plus loin; * La 
necessité de parler. Pembarras de avoir rien & dire et lenvie 
avoir de Vesprit sont trois choses capables de rendre ridicule 
meme le plus grand homme.” 

La Conyention pouvait-clle souftrir existence dun corps qui 
passait son temps a celebrer les vertus des rois, qui etait lui- 
meme un corps privilegi¢, et qui comptait dans son sein des 
membres investis dun double privilege? C'etait aristocratic 
de esprit, mais cctait une aristocratic. La Montagne et la 
Plaine etaient Vaccord pour la renverscer. 

IL s était powrtant passe vers le milieu du NYITI¢ siecle un 
fait considerable qui aurait pu modiher les jugements des 
revolutionnaires. Voltaire ctait entré a VAcadémie. Les 
academiciens s‘ctaient vaillamment defendus. — Voltaire fut 
refuse deux fois. Enfin, il entra; et des ce jour PAcademie lui 
appartint. TL avait deja son journal qui etait lAncpelopcdie. 
Lifin yelépedic enura avec lui a V Académie, qui fot ainsi trans- 
formee par anticipation en veritable .\caddmie des Sciences 
morales et politiques. Tl y ft nommer successivement Duclos, 
dU AMlembert, Marmontel, Condillic, Morellet. 11 échoua pour 
Diderot. Mes'en plaint vivement, et avec raison du reste, car st 
Diderot n'est pas precisement: un genie académique, c'est sans 
conteste un homme supericur. Voltaire ecrit a Vabbe d’Olivet : 
**Tachez, mon cher maitre. de nous donner un veritable acade- 
inicien a La place de Vabbe de Saint Cyr ci un savant a la place 
de Vabbe Salier. Pourquoi maurions-nous pas cette fois-ci M. 
Diderot? Vous saves quil ne faut pas que [Académie seit un 
seminaire et quelle ne doit pas etre la Cour des pairs, Quelques 
omements Wor a notre lyre sont convenables ; mail il faut que 
les cordes soient a boyau ct qu’elles soient sunores.” 

Voltaire n’ctait pas accoutume aux échees et avait pris 


sarevanche. Tl avati le gros de son armée a Academie 
francais’, i] avait a VAcademig des Sciences Condoreet, 
d’Membert, kontenelle. 1/Academie des Inscriptions ctait 


plus résistante, mais a avait pendtré partout. Tl ctait 
Toracle des eercles de precieuses dont’ Uinfluence avait 
remplace Vinfluenee déeroissante de la cour, Mme. de Lambert, 
Ai. de Tencin, Mihe. [iu Dettind, Mile. de Lespinasse, Mime, 
CGeottin, Maine, Du Chatelet recevaient ses inspirations. — I 
etal Vang (intermittent) da roi de VPrusse, le correspondant (et 
le Matteur) de ke grande Catherine. TL avait traite Corneille de 
bavet: il se creyait plus pathetique que Kacine. bn philosophie 
tenait tete au clerge, tout cn faisant ses paques a lerney et en 
Cedient au pape sa trage lie de Wahomet. (Quand on le juge a 
weent, on ne peut Sempecher de voir en lui un precurseur de 
ln Kesoletien, Voltaire et toute Parmeée qu il commandiait 
reren, neeffct, seme les idees revolutionnaires, mais ily avaient 
cru évoquer un gente; et quand is farent en face de Ini (je parle 
det lewetentats de Voltaire, car il etait mort en 1778), il leur 
Cubleerils avaient (vogue le diable. 

Ih Garret rect en chemin, et devinrent, par cela meme, les 
let grinds ennentis de Mees anticns amis, On pourrait ici 
peneter cette yrende parole: Hy a plas de joie dans le ciel 


(ror in pe hetr qu se couent. 2. et dire: * Wy a phis de 
be ie Peover reveliitvontiatre pour un ami qui Sairete en 
at 
lu reote .clewt on oublia les services, eurent le sort des 
pechmeme oe ee dérge.  Gregotre. dans tin apport cidicule- 


ert emepfleniqae, prepost li pprewion des weademics, tout en 


Wy let qos ‘eat toilied dee dleeombres, le sanetuaire des 
me, owt | Ppwe de daliberte, presentat ls reunion 
t ee a ae sont et de tous les moyens de science. 7 

Ww Ween, digital, dy Be puldique fring aise fem son entree 
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dans Vunivers. [En ce jour ou le soleil n’eclairera qu'un peuple 
de freres, les regards ne doivent plus rencontrer sur le sot 
francais dinstitutions qui dcrogent aux principes cternels que 
Nous AYONS consacrés, et cependant quelques-unes, qui portent 
encore Fempreinte du despotisme ou dont lorganisation heurte 
Végalité, avaient éechappe a la regle générale: ce sont les 
academies, 

Deux ans apres avoir congedie Je 
politesse, la Convention faisait une g 
chose. [lle les rétablissait, et en les reétablissant, elle leur 
faisait, subir une modification profonde. Le réve d'une as: 
semblee unique des savants et des artistes, des pottes et des 
philosophes, deja congu par la Constituante. devenait une réalite, 
Jamais la fraternité des lettres, des sciences et des arts n’avait 
cteé attirme avec cet cclat. La nouvelle institution reunissait en 
un faisceau toutes les forces de la passion et de la pensée. Elle 
creait au-desous de la socicté vulgaire, occupee des soins de la 
vie, une sorte de monde a part dom sortiraient sans cesse pour 
éclairer 'humaniteé, pour la fortiter et Ia charmer, des verites et 
des chefs-dreuvre. L'Institut ne participerait pas au gouverne - 
ment, il ne serait pas chargé de lenseignement. Son action 
serait (une nature plas haute ; elle s’exercerait: par exemple. 
De meme que Je Dieu d’.\ristote meut sans étre mu et peut 
ignorer le monde auquel i] donne la vie, il suffit aux savants et 
aux poctes (etre, et d'etre connus, Leurs ceuvres produisent 
le mouvement, et en meme temps elles le reglent par Vadmira- 
tion qu’elles inspirent. 

Daunow parlant au nom de la Convention disait: ** Nous 
avons emprunté de Talleyrand et de Condercet le plan dan 
Institut national, idee grande et majestucuse dont Vexécution 
doit effacer emsplendeur toutes les académies des rois. . . . Ce 
sera en quelque sorte Vabrege du mon de savant, le corps repre- 
sentatif de la république des lettres, un temple national dont les 
portes toujours fermées a Vintrigue ne souvriront quan bruit 
d'un juste renomince.” 

Cette union majestueuse et féconde de tout ce quil ya 
Weternel dans le sentiment et la pensce n’est pas In seule 
grandeur de Vinstitution nonvelle. Les académies jusque-la 
avaient ¢t¢ purement locales. Elles se recrutaient dans une 
seule ville et representaient le mouvement scientifique ou litte 
raire de la ville of elles étaient nées. Mais l'Institut eréé en 
1795 pour remplacer les academies nest pas un institut parisien, 
c'est un institut national, c'est Institut de France. La consti- 
tution de Van LET, dent la formule est fidelement reproduite par 
In constitution de an VIE, le declare en ces termes solennels : 
“Aly a pour toute la République an Institut national charge 
de recueillir les decouvertes, de perfectionner les arts et les 
sciences.” 

Vourrais-je oublier, en presence de cette assemblee, que la 
Convention nationale ouvyrit: les porte, de son Institut non 
seulement & tous les Francais, mais a tous les grands hommes 
quelle que fit lear origine ? De meine que Louis NTV recom: 
prensait le genie & quelque nation qu'il appartint, la Convention 
créa dans Je sein de institut, Pordre des associés Clrangers, qui 
hous permet Winscrire sur nos listes d'honneur Huyghens, 
Newton, Leibniz, et plus pres de nous Rossini et Meyerbcer. 

LJeeuvre de la Convention nest donc pas la reproduction des 
anciennes academies deguisces sous des noms Rouveaun et 
modifices dans les détails secondaires de leur organisation, C'est 
bien une wuvre nouvelle. Cest une creation, une puissante 
creation, C'est Academie de France, representant a tr fois les 
lettres, les sciences et les arts. Elle contient les anctennes 
academies, mais en les enfermant dans une synthese nouvelle et 
forte, Cest notre dreit ct notre devoir, en ce jour de fete, 
Wadresser cgalement nos hommages aux anciennes academies 
qui ant prepare PTnstitut eta PInstitut qui contient et complete 
les anciennes acadeinies. 

Ioceuvie de la Convention est assez belle pour que nous 
puissions avouer maintenant que Assemblée avait été moins 
heurense dans les details d'exccution que dans la conception 
premiere. lle avint tout exagere ssa propre autorite sur 
Vinstitut et Cautanté de Vlnstitut sur les membres qui le com. 
pesaicnt, THe ne connaissart pasta lberté. Elle disait comme 
Louis NIV 1S Etat, est moi,” et quand elle avait usurpe 
tous les pouvoirs, elle disait : Neus veili libres.” 

La premicre faute de Li Convention, en ceci comme en bien 
d'autres choses, fut son amour immaderé de la table rase. Hille 
avut supprime les académies qwelle pouvait niodifier en les con 
servant, lle supprima jusqu'a leurs noms dans hv rcorganis: 
tien qu'elle fit ensuite, Ona dit delle avee vérité qu'elle ave 


*s académies avec cette 
rrande, une tres grande 
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peur des mots. Elle remplaca ces noms illustres par tes appel- 
lations vulgaires de premiére, seconde, troisicme classe, ct ne 
réussit par ces changements qu’a voiler les traditions historiques. 
Elle effaga un autre nom qui aurait du lui étre particulicrement 
sacré, Ayant 4 placer Ja philosophie dans la — des sciences 
morales et politiques qwelle organisait pour la premiere fois, 
elle remplaga ce nom, qui pouvait rappeler les croyances 
spiritnalistes, par celui d’ Analyse des sensations et des idées, 
qui ne rappelait que Condillac. Chaptal, qui déja en 1Sor re- 
prochait 4 Vorganisation de l'Institut *t de s‘ttre beaucoup trop 
écartée de ce que Vexperience avait montre de perfection dans 
la composition de Nos anciennes academies,” fit en 1503 un 
nouveau projet of il se montra plus equitable et plus habile que 
la Convention. II proposait meme de rétablir le nom des 
anciennes académies, dont la France s honorait depuis plus dun 
siécle, et qui étaient devenues le modele des institutions savantes 
et pees formées successivement dans tous les Etats de 
VEurope. Le Conseil d’itat ne voulut pas y consentir. I] 
approuva le fond de ta proposition, mais il ne rendit pas leurs 
noms aux anciennes compagnies. 

L’ 
premiere fois en 1795. et qui formait la seconde de l'Institut, 
eut une courte existence. Le Premier Consul avait dit un jour 
a M de Ségur: ‘t Vous présidez la seconde classe de VInstitut ; 
Je vous ordonne de lui dire que je ne veux pas qu'on parle de 
politique dans les scances. Si la classe, désobeit, je la casserai 
comme un manvais club.” Fidele jusqu’au bout a son aversion 
pour ceux quiil appelait les idéologues, quand i] procéda a la 
reorganisation de l'Institut en 1803, il supprima la deuxieme 
classe par préterition, ett supprimant sun nom et en répartissant 
ses membres dans les autres classes. 

La premiere faute de la Convention fut donc de renoncer a des 
noms véneérables et 4 un passé illustre ; elle fit une seconde faut 
dans le mode d’élection quelle adopta. Les candidats furent 
présentés par la classe dans laquelle souvrait une vacance. et 
Institut en corps fut charge de choisir entre les candidats ainsi 
présentés. Jamais la competence ne fut traitée avec un pareil 
mepris. Uncomeédien décidait de l'élection @'un mathematicien, 
Un peintre jugeait un philosophe. On reconnait bien 14 une 
assemblee qui admettait les juifs au nombre des votants pour 
Vélection des ¢véques catholiques. 1’élection par classe ou 
academie ne fut établie qu’en Tan NI, sur le rapport de 
Chaptal. 

La Convention commit une troisiéme faute. Les deux pre- 
miéres avaient pour effet d’exageérer Tunite; celle-ci exag -rait 
et faussait le caractére national de PInstitut. C’ctait PInstitut 
de France ; on voulut qua ce titre il fit composé par moitié de 
Parisiens et de provinciaas, 11 aurait suf de dire que les 
choix pouvaient se porter également sur les hommes dn premier 
meérite, quils eussent leur résidence a V’aris ou ailleurs. Non. 
Il sembla plus radical de partager par moitié. Cela cessait 
meme d'etre juste, car Paris ne comptait que 500,000 habitants 
et la province en avait 25 inillions. cela n’étai, pas raison- 
nable ; car un homme d'clite peut deésirer le s¢jour de Paris a 
cause des bibliotheques, des musces, des amphitheatres et de 
tous les autres moyens d’étude. On avait admis une section de 
Part dramatique : trois comediens parisiens. trois comediens de 
province. Tout le monde sait que les grands comédiens peu- 
vent se former en province, mais quils ne peuvent y_rester. 
Ils n'y trouvent ni les traditions, ni les ¢coles, ni les auxiliaires. 
ni le public dont ils ont besoin, ni les ressources materielles. 
On en peut dire autant des erudits, des artistes. La regle de 
residence etait sév ere alors plus severe quelle ne l'a te depuis. 
Un membre nommé pour représenter Varis et qui s'ctablissait 
définitivement en province ctait oblige de donner sa démission. 
Destutt de Tracy, qui habitait Auteuil, fut nommé membre non 
ot 

La plus grande erreur commise est peut-clre Ie reglement 
interieur des travaux imposé par décret organique. 

Le gouvernement s'attribuait dans ce réglement le droit de 
requcrir avis cles classes de l'Institut. ("est surtout 4 l.Acade- 
mie des Sciences qu’il adressa ses réquisitions. II la consulta 
sur les voitures couvertes destinées au transport «les malades, sur 
le perfectionnement a apporter au régime des hopitaux. sur le 
systeme monetaire, sur la maniere daccorder Tere de Ja Reé- 
publique avec [ere Nulgaire, sur un nouveau boulet. sur un 
tafictas huilé propre a faire des manteaux pour les troupes, sur 
Vidée de fair ctablir plusieurs rangées de canons sur un seul affat, 
sur la conservation des eaux potables & bord des navires, sur la 

Nservation des biscuits et des legumes en mer. Il y avait aussi 
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des questions pour les autres classes, meme des questions philo- 
sophiques, ce qui tendait a faire une doctrine d Etat. Rien n'est 
plus contraire 2 la philosophic et A la vraie politique, ct rien ne 
peut nuire davantage aux progres de la science et a l'eclat des 
académies. Dans un corps littéraire bien organisé, Vautorité de 
chaque membre s “accroit de celle de la compagnie, mais a condi- 
dition qu'il n’en résulte aucune ingérence de l'académie ni des 
gouvernements sur le travail individuel. Quand le general 
Cavaignac, pour réfuter les socialistes de 1848, demanda a 
VAcademie des Sciences morales et politiques des petits livres 
populaires, V. Académie échoua, il faut le dire résolument, quoi- 
quelle se fit adressée aux plus grands noms de la science. Un 
grand esprit ne se retrouve pas <lans un travail fait sur com- 
mande = i] faut au genie lair de la liberté. 

Ce droit de requisition nétait pas seulement attribué au 
gouvernement, il appartenait aussi au public. Tout auteur 
pouvait exiger une analyse de son livre, tout inventeur un 
examen de sa découverte. _.\insi les académiciens n’étaient plus 
maitres de leur temps. Je ne metonne plus qu’on leur etit 
attribué deux costumes: un costume de céremonie et un cos- 
tume de travail. On ne voyait pas qu’assujettis au service de 
tout le monde, il ne leur restait plus de temps pour le service de 
la science. 

Je me veux pas tout énumeérer. Je citerai pourtant la sup- 
pression des secretaires perpetuels, remplacés par deux secreé- 
taires semestriels: cctait Gter aux académies leur unité, leur 
vie. Chaptal, en 1801, parlant des anciennes académies, disait : 
‘“*Le meme homme suivait tous les details de PAcadémie, en 
devenait Vhistorien, et attachait d'une maniére toute particuliere 
la gloire de son nom a celle du corps dont il etait lorgane : il y 
avait plus de suite dans administration, plus de célerité dans 
Yexécution, plus d’ordre dans la marche, el on ne peut pas nier 
que le rétablissement d'un  secrétaire perpetuel pour chaque 
classe de l'Institut, en rouvrant une carriere qui presente tant de 
grands hommes pour modeles, ne contribuat 4 la gloire de ce 
corps et aux progres des sciences.” Et plus tard, en 1803, il 
revenait a la charge - ‘ Le retablissement de ces places, disait-il 
en parlant des secrétaires perpetuels, fera renaitre une branche 
d'éloquence trés néegligée depuis dix ans et donnera aux travaux 
academiques cet esprit de suite, cet enchainement de faits et de 
pensées qui, seuls, peuvent fixer l'époque des découvertes et 
tracer avec exactitude histoire des connaissances humaines. ” 

Tont en déclarant qu'elle renongait au passé académique, la 
Convention, par la force meme des choses, avait conserve 2 son 
Institut tous les avantages dont avaient joui les anciennes 
academies. Elle maintenait, la reconnaissance de [Institut par 
VEtat et intervention de PEtat dans les reglements interieurs 
de VInstitut. Elle laissait a l'Institut le local des academies, ta 
hibliothéque, la participation a la nomination des professeurs 
dans les grands établissements littéraires et scientifiques. 
L'Institut a conservé cette prerogative et présente encore 


anjourd hui des candidats pour le College de France, le 
Muséum, V.A\cadémie, de Rome, les Kcoles de Rome et 


d’Athenes. PEcole des Chartes. Ecole des Langues orientales 
vivantes, le Conservatoire des Arts et Metiers, Observatoire, 
l'Ecole Poly technique. I] a conserve: les impressions gratuites 
et les prix connus sous le nom de prix du budget, auxquels 
s‘ajoutent & présent des prix fondes par Vinitiative privée. dont 
le chiffre annuel n’est pas inferieur a 524.500 francs. Le 29 
messidor an IV la Convention donnait aux membres de 
VInstitat une indemnité annuelle de 750 myriagrammes de 
froment, et le 19 thermidor suivant, elle décidait que ‘ sur cette 
indemmnité, il serait distrait a egard de chacun des membres une 
somme egale a la valeur de 150 myriagrammes de froment, pour 
ctre répartic par forme de droit de presence entre les assistants 
aux séances, tant générales que particulicres, de chaque classe.” 

En 1803, sur le rapport de Chaptal, on permit aux membres 
de l'Institut d'etre de plusieurs academies a la fois, et par 
cons¢cquent de réunir plusieurs indemnités. ‘ Cest, dit Chaptal, 
le moyen douvrir aux hommes distingueés plusieurs routes a 
la gloire et 4 Vatsance. ct par consequent te moyen de multiplier 
et d'agrandir les talents.” 

Le droit de cumuler les académies subsiste, mais on a enleve 
celui de cumuler les indemnités. Nous en sommes restes aux 
750 myriagrammes. Ceux dentre nons qui font partie de 
plusieurs académies ne touchent Vindemnite qu'une seule fois. 
Nous nous vantons de n’etre pas riches. 

Les membres de institut, quand on fixait a 750 myria- 
gramme: de froment. c'est-a-dire, pour parler en langage 
intelligible, 4 1500 franes. Vindeninite qui devait les delivrer de 
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~ les soncis de la vic, Wimaginaient pas dans leurs reves les 
jeus ambitieus qu ils anraicnt un jour a eux Tun des plus beaux 
alais du monde, avee une galerte de tableaux. une bibliotheque 
rece (une seule venue par aa grand cerivain double dun ériudit 
consomme, des bois. des eaux, et tout un monde de beaus 
< fuvenirs. 

Peut-ctre etal ben de rappeler ici, pour expliquer 4 la fois 
notre richesse et notre pauvrete., que tons les dons faits a 
‘Tnstitut sont faits ala science ou aus pauvres.  Te< membres 
Je VInstitmt nen profitent jamais. Une nouvelle donation 
nest poureus qu'un sireroit de travail. L’empereur Napoleon HI 
voulat un jour clever a 3000 franes Vindemnite annuelle de 
1500 francs, ce qui faisiit une quantité froment fort respectable. 
LInstitut, const te. expnma <1 reconnaissatce. et refusa. 

Ona dit quelquefois que tous les eHorts de la Revolution 
peur transformer les academnes Wavdent ete quune illusion, Le 
S avout 1793. on les supprime: le 25 octobre 1795. on les rem- 
place par Plt suit. Cin Vapercoit sur-le-champ que cet Institut. 
a force d'etre nouve am, mest pas viable. 
ale reformer: les reformes se multiplicnt dannee en annee, ct 
A quot aboutissent-clles 2.0 supprimer la plupart des innovations 
a refaire Jes anciennes academies et meme. en 1810. 2 leur 
rendre leur nom. 

Ceux qui parlent ainsi ne veient pas qu il reste a la Kevelution 
Ja ploire davoir ctabli un lien etroit entre les academies, Maver 
compris la solidarité des lettres, des sciences et des arts, davoir 
neis les academies en communication plus intime avee le public 
et de leur avoir donne de nouveaux et sérieux moyen, din- 
finence. 

es anciennes compagnies. des remamements operes sur, tes 
nouvelles cst resulte VTnstitut actuel. on da proteetion de PEtat 
n’enclut pas la liberte des membres, on chacun repond seul de sa 
doctrine, oF Ja solvdarite dPonneur qui unit tous les membres 
ren] impossibles les excentricites, ou tous les travaus tendent a 
la thanifestation de Ja verte et aux triomphes de Fart, od tous 
les membres ressemblés sats ctre confondys se pretent une 
mutuelle assistance sans jamais tomber dans Ja confusion : un 
corps entin qui reunit dans une juste proportion Vautorite et Ta 
hberté, ct qui mente d'etre propose covime viodéle a toutes les 
nations civilisces. 

Yose ajouter, Messicurs. que votre presence ici, celle du chef 
respecte de VEtat. et Véclat quit en iesulte vent donner a 
Vinstitut national de France Une consecration nouvelle. 

Le wonde assiste depuis vingt-cing ans aun singulicr 
spectacle. D'une part les gouvernements mulriplient avec une 
sorte de rage des preparatits de guerre. Hy» construisent des 
forteresses, ils coulent des canons. ils emplissent les arsenaus de 
projectiles : ils imposent Ie service militaire dans Varimee active 
a tous les jeunes gens sans exception, au point de vider les ccales, 
de désorzaniser les services publics et particulicrs, doter a 
Vagriculture ot & Vindustrie Jes bras dint elles ont besoin, — Ils 
rehennett les citeyens dans les liens du service militaire jusqu'a 
quarante-cing “ins, VW) seinble que fa bataille doive se livrer 
demain, 

kn meme temys toys les philosophes, tous les publicistes, les 
hommes d‘btat, les souverains cux-memes protestent a giands 
cris de dene horreur pour la guerre Hs yveulent Ja paix, il la 
leer fawt pour rendre wu travail la sécurité, a Vintelligence ses 
droits et & Vanaée sor printemys. On fonde de toutes parts des 
lignes peer Ie paix, om assemble des congres pour protester 
contre da pax urmce, plus ruincuse et plus meurtri¢re que la 
yuerre, 

Helas! ces congres Wappertent que des veux, (est hean 
coup et ce nest rien. Us appertent des varus, je ose pas dire 
Fly apportent des esperinces. 

Ce qaal faut a Vhiumanité, ce ne sont pas des paroles, ce ne 

int pes de® foupirs, ce sont des actes, Ce qui fera renaitre Ja 
fratermite centre les hommes, c€ sont grands travaua faits en 
fomnjun, de grand sersiees rendus a Vhumanite, 

Le vnla devant ves yets, Ie congres de la paix! Voila le 
pagres ov la verite GH albee pour clle-meme, quel que soit le 
tye oa le eelate, on la podsie est adorce dans toutes les 
ng of db ayrin le’ deemivertes excitent le meme enthon- 
ceo, quelle que eit leur origme. ct ou Von ne connait dautre 
eWalation que celle de hien faire, La patric de Veternelle 
verte et de Peternee beaute e tau si lt patric de Ja pais, 


Went ct cerrespondant® de Vdnstait de France, vous 
cinporte ner yee eculemeent Vici le souvenir des chaleureuses 
yp athies qer vous eat sccueillis, Nous emporterons tous, de 


teeceudion fraternell tn redeublement dtunour pour la paix, 
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pour les sciences qui la fecondent et pour les arts qui lembellis- — 
sent; et nous travaillerons. chacun dans notre coin préféré de 
VYatelier universel, 4 la prospérité de la maison, cest-a-dire au 
bonheur de Vhumanite. 


Te hah by (EE NS lL VB VM ESTE SOMES INS 
N the delta of the Ganges, dull sounds, more or less 
resembling distant artillery, are often heard. These 
are called “ BarisAl guns”; but 1 do not know the 
meaning of the term.! The object of this note is to 
draw the attention of the readers of NATURE to this 
mysterious phenomenon, and to the similar ‘mist 
poutiers” of the Belgian coast. 

My attention was for the first time drawn to the subject 
some days ago by a letter from M. van der Breeck, 
Conservator of the Museum of Natural History of Bel- 
gium. lie writes * of certain “ curious aerial or subter- 
rancan detonations, which are pretty commonly heard, 
at least. in Belyium and in the north of France, and 
which are doubtless a general phenomenon, although 
lithe known, because most people wrongly imagine it to 
be the sound of distant artillery. 

“| have constantly noticed these sounds in the plain — 
of Limburg since tS80, and my colleague of the Geo- — 
logical Survey, M. Rutot, has heard them very frequently 
along the Belgian coast. where our sailors call them 
‘mist pouffers’? or fou dissipators. 

“The keeper of the lighthouse at Ostend has heard 
these noises for several years past : they are known near 
oulogne, and the late M. Tleuzeau spoke of them to my 
friend M. Lancaster. More than ten of my personal 
acquaintances have observed the fact. 

“The detonations are dull and distant, and are repeated 
a dozen times or more at irregular intervals. They are — 
usually heard in the day-time when the sky is clear, and 
especially towards evening after a very hot day. The 
noise does not at all resemble artillery, blasting in mines, 
or the yrowling of distant thunder.” 

M. van der Broeck, after referring to the * Barisal 
guns,” says that he was disposed to regard the noises as 
due to some peculiar kind of discharge of atmospheric 
electricity. “But my colleague AM. Rutat believes the 
origin to be internal te the earth, 1e compares the noise 
to the shock which the internal fluid mass might give to 


Mr. Clement Reed has informed M. van der Broeck 
that he believes similar noises are heard on Dartmoor, 
and in some parts of Scotland. [ was not previously 
aware of anything of the kind in these islands. ; 

Before any systematic observations are undertaken, 1t 
will be useful to form some general idea of the frequency 
of these sounds and of their geographical distribution, — 

Will any of the numerous readers of NATURE in 
various parts of the world give us an account of their 
experiences in this matter ? G. bl. DARWIN, 


MONTES 
Ta. Municipal Council of Paris have decided to erect a statue 
to Sir Isaac Newton. We cannot imagine the London County 
Council paying a similar graceful tribute to the greatness of 
one of France's investigators, say Laplace or 
Lavoisier, but we dare to suggest that the action of the Paris 
Municipality ought to le reciprocated. 


renowned 


Miueniiicksr gifts to science and education continue to be 
reported fram America, Srfence states that the Spring Garden 
Institute of Philadelphia has received £20,000 from the heirs of 
Sanmel Jeanes, who supported the Institute with great gencrosily 
during his lifetime ; Kartham College at Richmond, U.5., has 


1). 2 bat Touche Urit, Assoc. Rep. 1890, p. Boo. 
© Dive a free translation and abridgement of the letter. 
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received £5000 from Mr. M. IT. yf hite and Mr. KF. 7. White, 
in memory of their father; a new laboratory, built ata cost of 
£5000, is almost completed for the departments of bacteriology, 
histology, and pharmacy in the Medical College of the 
University of Minnesota; and by the will of Colonel W. L. 
Chase, £1000 is bequeathed to Tarvard College to establish a 
scholarship in the medical school. 


DURING the recent Zoological Congress, at one of the meet- 
ings of the Section of Comparative Anatomy and Embryology, 
Prof. A. Kovalewsky bore testimony to the greatness of Huxley 
in words of which the following isa translation: *‘* In the list 
of men of science who expressed their intention to take part in 
our Congress will be found the name of Thomas ITuxley 3 but 
death has prevented him from heing among us. In the person 
of Huxley, science has sustained a great loss. We do not know 
any other investigators of our century who had the talent of fore- 
sight tu such an extent as Huxley. 
speaking, founded modern embryology by demonstrating the 
homology of the germinal layers of Vertebrates with the ectoderm 
and endoderm of Ccelenterates. It was he who supported 
Darwin in the publication of the fundamental work on the origin 
of species, and it was he who was the fervent propagator of the 
views therein contained. Thetwo names of Darwin and Ifuxicy 
have built up the story of the scientific world.” 


THE following gentlemen have been recommended for election 
as the Council and officers of the 1.cndon Mathematical Society 
at the annual meeting to be held on November 14 :—lresident, 
Major I’, A, Macmahon, F.1K.S.; Vice-Presidents, Prof. M. J. M. 
THI, IRS., M. Jenkins, .\. 2B. Kempe, .R.S. ; Treasurer, 
Dive iaarmor, Ii5. 3 Secretaries, Ro Vueker and A. i. Th 
Love, F.R.S.) Other members—tIl. F. 
PARLS., Lieut.-Colonel A. J. Cunningham, Prof. Elliott, FAR.S., 
Dr. Glaisher, FLR.S., Prof. Greenhill, FR.S., Dr. ILobson, 
ELR.S., Prof. W. TL. TL. Hudson, and F. S. Macaulay. Tt will 
be seen that Mr, Jenkins, after thirly years’ service, has retired 
from the office of Secretary, on the score of his delicate stave of 
health. The Society held its first meeting on January 16, 1805. 
and on the retirement of Mr. 11. M. Bompas (November 20, 
1865), Mr. Jenkins was requested to act as Secretary until the 
annital general mecting (January 15, 1866), when he and the 
late G. C. de Morgan were elected joint Secretaries. 


NEXT Sunday will be Museum Sunday—the fourth crranged 
by the Sunday Socicty. 
ceurses will be given by many leading men in london and the 
provinces, in support of the Society’s object, viz, (he opening of 
museums, art galleries, libraries, and gardens on Sundays. The 
cause is a righteous one, and deserves every support. A number 
of special exhibitions will be held in the afternoon of Sunday, 


On that day special sermons or dis- 


and these, together with the museums and other places of 
interest which will be open, make a fairly extensive list: of 
institutions opened in the manner advocated by the Society. The 
list clearly indicates that the public opinion of the country is 
really on the side of a rational observance of the weekly day 
of rest. 


THE death isannounced of Vrof. U1. Hellriegel, in his siaty- 
fourth year. lis inyestigations in the domain of agricultural 
science produced many valuable results, and it was his researches 
that led to the discovery of the fixation of free nitrogen by 
leguminous plants, through the medium of micro-organisms in 
the root nodules. 


Titk death of Dr. Robert Brown deprives science of one of 
her most popularexpanents, Dr. Brown was born at Campster, 
Caithness, in 1842. Ife studied inthe Universtty of Edinburgh, 
and afterwards in the Universities of Leyden, Copenhagen, and 
Rostock, receiving from the latter the degree of Doctor of Philo- 


NO. 1357. VOL. 52) 


NA ees 


Tt was he who, properly ; 


Baker, G. TI. Bryan, , 


651 

sophy. In 1861 he visited Spitzbergen, Greenland, and the 
western shores of Batfin’s Bay, and made a number of valuable 
observations. Between 1863 66 he travelled for scientific pur- 
poses in many of the least-known parts of America, and some of 
the Pacific Islands, from the West Indies and Venezuela to 
Maska and Behring Sea Coast, as botanist of the British 
Columbia Expedition and commander of the Vancouver Island 
Exploring Expedition, during which he introduced various new 
plants into Rurope, and charted all the interior of Vancouver, 
then unknown. In 1867 he visited Greenland, making, with 
Mr. 1c. Whymper, the first attempt by Englishmen to penetrate 
the inland ice, and formed these theoretical conclusions regard- 
ing its nature, afterwards confirmed hy Nansen and Peary. Dr. 
Brown afterwards travelled extensively in the Barbary States of 
North Arica. Settling down in Scotland he was successively 
lecturer on geology, botany, and zoology in the Royal High 
School, Edinburgh, and Heriot Watt College, Edinburgh, the 
Mechanics’ Institution, Glasgow, and elsewhere. 


Ile was an 
honorary or ordinary member of many learned societies in this 
country, in America, and on the continent. In 1876 he re- 
moved to London, in order to devote himself entirely to literary 
work, and for the greater part of the period, from that time to 
his death, was on the editorial statf of the Standard. lle was 
the author, or part author, of about thirty volumes. and of a 
large nuonber of scienalic memoirs, articles, and reviews. 


Tur thirty-fourth annual meeting of the Vorkshire Naturalists 
Union was held yesterday at Vork Museum, and the presidential 
address was delivered by Dr. RK. Braithwaite, on “ The Study of 

| Mosses.” 


1 Mr. ARCHIBALD DENNY, of Dumbarton, has accepted the 
presidency of the Institution of Junior Engincers, in suceession 
to Mr. Alexander Siemens, and will deliver his presidential 
address on Friday evening. November 1, at the Westminsier 
Palace Hotel: Urof. A.B. W. Nennedy, Past-President, in the 
chair. 


Tut Epping Forest Free Local Museum, established by the 
Essex Meld Club in Queen Vlizabeth’s Lodge. Chingford, will 
be declared open next Saturday afternoon, by Mr. kK. C. Hatse, 
Chairman of the Epping Forest Committee of the Corporation 
of London. Short addresses on the subject of local museums 


will be given by Mr. A. Sinith Woodward, and others. 

Tu Session 1895-96 of the Royal Geographical Society, for 
the evening meetings, will commence on November 1, when an 
account of the: progress of the Jackson-Ltarmsworth Arctic /expedi- 


tion will be given by Mr. .\. Montehore. On November 25, a 
paper on the Meroe Islands will be read by Dr. Karl Grossmann ; 
exploration in the Central Alps of Japan will be deserihed hy 
the Rev. Walter Weston on December 9; and movements of 
the earth’s crust, by Prof. John Milne. I.R.S., on January 6. 
Other papers which may be expected after Christmas are 
the following : Journey across Tibet, by St. George RK. Little- 
dale; exploration in the .ips of New Zealand, by EE. AA. 
Fitzgerald ; our Knowledge of the oceans, by Dr. John Murray ; 
the geography of the English lake district, by J. Mi Marr, 
K.R.S. 3 the catons of Southern Thaly, by R. S. Giinther ; 
British Central Africa. its geography and resources, by Alfred 
Sharpe. The following subjects, among others, will ve submitted 
for consideration and discussion at the special afternoon meet- 
ings :—The construction and uses of globes, by J. V. Buchanan, 
F.R.S. 3 the strugule for life in the North Polar region, by 
A. Trevor-Battye : an attempt fo reconstruct the maps of 
Iterodotus, by J. 1. Myres. Under the joint auspices of the 
Society and the London University Extension, Mr. I. J. 
Mackinder is giving a course of twenty lectures on the principles 
of geography, at Gresham College. 
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THe MWeady Woader Neper! of the 20th mpi. shows that the 

‘mperature over the British Islands during the week was 
at normally Jow for the time of year. the deficit ranging from 4 
in the Channel Islands, and 67 in the east of England and north 
Ireland, > $7 in the north-west of England and the south of 
Irelan}. The lowest shade readings were recorded towards the 
end «f the week, and ranged from 18° in the south-west of 
Ingland to 21° in the south of Mugland and 22° in the Midland 
ceunties. The continuous occurrence of frost for several nights 
in the neighbourhood of London during the current month of 
Qctuber has exceeded any previous record in that month at 
Greenwich during the last bfty years. 


A peserirrios of a luminous cloud, observed at Mojanga. 
Madagascar, on September 27, by Mr. Stratton C. Knott, 
I.M. Vice-Conaul, has been forwarded to us by Mr. R. 11. 
Seott, PRLS. The phenomenon was scen at $.20 p.m, asa 
narrow streak of what appeared more hke mist than cloud. It 
came ont of a cumulus cloud in the south, a few degrees above 
the horizon, an] extended through the tail of Scorpio across twa- 
thirds of the sky. which was quite clear excepting some cumulus 
on the southern and eastern horizon. The streak travelled at 
a rapid rate eastwards, but its base seemed to be stationary + as 
it crossed the oon, it caused a sort of double corona. As the 
cloud got Jower on the eastern horizon, although always 
maintaining the same Jength, some cumulus passed under it, 
partly obscuring it, an! a few minutes later the streak was 
Jost altogether in the cunvalus onthe eastern horizon. .\t the 
time of the observations the weather was perfectly calm, but soon 
after this streak had passed, cumulus commenced to ascend from 
the eastward, and the sky soon became nearly overcast. 


Tur. polarisation of the light emitted by incandescent bodies 
has not yet been fully investigated. .Arago, indeed, made some 
experiments on incandescent iron, platmum, and glass, but 
these were only qualitative, and did not estend to liquids. Mr. 
K. A. Millikan publishes, in the /%ypetea/ Necteu', an account of 
some careful tests of light emitted by glowing solids and liquids 
This 
phenomenon is exhibited strongly by incandescent plaunum, 
silver, and gold, and by molten iron and bronze, —.\ somewhat 
fecbler polarisation is shown hy copper, brass, lead, zinc, and 
solid iron, The most significant result is that polarisation is 
minimum with rays emitted normally to the surface, and 
maximum at a grazing emission. This indicates that the 
vibrations take ydace ina plane at right angles to the emitting 
Sirface. To show the phenomenon at its best, a smooth surface 
is essential, 


with a view tuo discover the laws of its} polarisation. 


(Hass and porcelain also emit polarised light, but 
to a lesser amount. luorescent bodies docthe same, se that 
evilently a high temperature is not necessary. In the case of 
uranium glass it is the green reflected light which is polarised, 


énd not the blue incident light dithised from the surface. 


THE main facts of Lieut. Peary’s work in’ North Creentand 
em described by Vrof. KR. 1). Salisbury in Se¢eaee of October 11, 
Irof. Seltbury was one of the party which relieved Lieut. leary, 
the Sher members Deang Mr. Emil Diebitsch, Dr. J. 1. Walsh. 
Mr. T. Bounmher, and Prof. 1. 1. Dyche. During his Arctic 
reiden ce. Lier. Teary mapped a considerable stretch «4 the 


cwet of Weet tarcenland from Cape Alexander on the north to 
Coys York & the @8tth «and Iny results show a nuthber «of 
ener able ditierences with carher charts of the same region. 
Hiegtey leate the peanoneof newly ome hendred glacicrs, 
where Det te were repented of the published chart. In 

moms the my, Ma. Teary kept a series of meteor. 


reSorl. ard amad ol behaviour of 


: m1 ty ints 
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tion with the problems ot glaciology. Ie made careful 
measurements of the rate of motion of one of the most active 
glaciers of the region, and carried them through a sutheiently 
long period of time to give them especial value. Ile took back 
to the United States two Jarge and choice meteorites from the 
coast east of Cape York, and these will undoubtedly prove of 
interest. TJis studies of the Eskimos of North Greenland will, 
when published. form an important contribution ta ethnology. 


So far as concerns the results accomplished by the members of 
the Peary relief party of this year, Prof. Dyche was successful in 
getting Jarge numbers of birds and mammals at various points 
along the coast. Ile also seeured an abundant supply of 
reindeer and seals, and a number of 
and saw much of the coast of Greenland 
hetween latitude 64° and 75° 457. at cluse enough range to study 
its geographic features to advantage. 


walruses, smaller 


narwhals, west 
Stops were made near 
the parallels of 07 . 09°, 70°, and at many points between 757 45° 
and 777 45’. At all these points geographical and geological 
studies were carried on. The eastern coast of .America was also 
seen fora considerable distance, especially from ENesmere Land 
south to 71 30’, and most of the coast of the island of Disco. 
Prof, Salisbury, who accompanied the party in order to study 
glacial geology, observed in detail many glaciers between 75° 45° 
and 77,45) on the Greenland coast. and made some determina- 
tions of significance concerning glacier motion. 


\ considerable 
hody of evidence was gathered touching the former extension of 
the ice cap of Greenland. Determinations were also made at 
several points concerning recent changes of level of the land. 


A RECENT number of the /¥%oncer Jai, published in Alla- 
hahad, contains an interesting article on immunity from scorpion 
and snake venom. Much attention has been directed in India 
to the experiments. which have Jately been so successfully carried 
out, on immunity to snake-hites artificially induced by the intre- 
duction of gradually inereasing doses of the venom into the 
system. 


The writer of the article in question does not regard. 
this achievement as any really new discovery, being convinced 
that the traditional immunity claimed (o be possessed by the 
Indian snake-charmers is simply due to the fact that they have 
frequently been accidentally bitten by cobras and karits, and 
having survived the first attack experienced no evil effects from 
the subsequent bites. This he states as the result of his personal 
acquaintance with many Madari Jogis and Fakirs. some of whom 
he knew had been bitten as many as five Gmes. Tt appears, 
however, that cases of reputed immunity to scorpion stings are 
also well known, and one of these he had the opportunity of 
himself ‘carefully testing. Hearing of a Mahomedan Fakir who 
had established a reputation for himself in this respeet, he deter- 
mined (o investigate the case, and banish, if possible, all chance 
of trickery and deception being practised. 1c therefore dug up 
the scorpions himself, and these formidable creatures he describes 
as being from § to 7 inches long, with claws on them like 
These scorpions the Fakir was told to irritate (not by 
pinching the end of the tail, whieh is a well-known way of pre- 
venting them sunging !), but by touching them on the part of 
the body indicated : (he result was that each one of them stung 
him strongly enough to draw blood, but the man was apparently 
none the werse.  ** Phere could be no doubt,” he writes, as 
to the perfeet genuineness of the exhibition.” This incident 
should encourage VM. Calmette to continue his experiments en 
artificially inducing immunity to the sting of scorpions by means 
of gradual doses of the scorpion venom, 


lobsters. 


It is to be heped that 
the successful investigations which have so far been made on 
artificially procuring immunity to simtke-bites, may obtain: the 
othcial recognition which they deserve, and that such immanity 
may not in the future be confined ta the selected few or so-called 


charmed indiviluals, 
\ 
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Ix a lecture recently delivered by Dr, W. J. van Bebber, at 
Lubeck, and printed in the daawalen der Hydrographic und 
Marttimen Meteorotogte for September, he discusses the possible 
means of improving storm-warning signals. As Dr. v. Bebber 
has charge of the weather service at the Deutsche Seewarte, his 
views on the subject carry considerable weight. le points out 
that notwithstanding constant exertions to place weather pre- 
diction on a sound and trustworthy basis, the solution of the 
ilies 


makes the following suggestions for the furtherance of the 


question remains ina somewhat unsatisfactory condition. 


object in view, most, if not all, of which have already been 
discussed at various mereorological conferences, and have fallen 
through on the score of expense or other hitherto insuperable 
difficulty :—(1) Extension of telegraphic communication west- 
ward (laroe, South Greenland, &c.). Vhis proposal was 
advocated by the late Captain IToffmeyer. (2) Acceleration of 
exchange of telegrams, by the introduction of the ‘cireuit- 
system.” By this means the telegrams in .\meriea are received, 
and warning messages despatched within two hours of the time 
of taking observations. (3) More frequent information, by: 
means of telemetcorography, or the connection of self-recording 
instruments with central offices. The practicability of this 
method has been put to test in the Netherlands, and the subject 
was recently discussed by the International Mcteorologieal 
Committee at Upsala. (4) Exchange of telegrams between 
neighbouring signal stations ; this plan has been found to work 
successfully in Germany and .America, and by its means more 
recent information is obtained by the seafaring community 
as to the sudden approach of stormy weather. (5) Phe 
popularisation of weather knowledge among the public by 
means of weather charts, and (6) the preparation of 
an atlas of types of weather. The number of charts 
required would be at least 500 or G00. This subject has been 
suggested by Mr. .Abereromby and others. 

+A NEW incthod of measuring the resistance of an air-gap 
during the passage of a spark has been devised by M. Vietor 
Biernacki, and is described in the current number of the Jomrirz/ 
de Phystgue. In the case of a Hertzian resonator in unison 
with an exciter, the forced vibrations and the natural vibrations 
of the resonator (the presence of which, according to Poinearcé 
and Bjerkness, explain multiple resonance) have the same 
periodic time, and aceording to Bjerkness’s theory these two 
vibrations are in oppose phase. {n order that these two vibra- 
tions may entirely destroy cach other, it is necessary thal they 
be equally damped—that is to say, that the resistance of the 
exciter and resonator should be equal. ‘The author has verified 
this consequence of the real presence of these two sets of vibra- 
tions in the resonator, by steadily increasing the resistance of the 
resonator, starting with a resistance less than that of the exciter. 
In this way he has succeeded in entirely destroying the vibra- 
tions in the resonator, and according to theory at this 
moment the resistances of the exciter and resonator must be 
equal, Since these had the same dimensions, and were made 
of the same material, but the spark-gap in the exciter was re- 
placed by a liquid resistance R, it follows that the value of k, 
which corresponds to the completed extinction of all vibrations 
in the resonator, is equal to the resistance of the spark-gap in 
the exciter. The resistance K consists of a glass tube filled 
with a solution of copper sulphate of various strengths. 
Geissler tube or a bolometer is employed to indicate the pre- 
sence of the vibrations in the resonator. As the dilution of the 
sulphate of copper solution is increased, the vibrations in the 
resonator decrease in intensity. These die oul, and on further 
dilution reappear. For a spark-gap of t cin. the resistance KR 
varied between 300 and Soo C.G.S. units. With a spark-gap 
0°43 mm. long, however, the resistance is found to be between 
| 1200 and 1500 C.G.S,. units. This increase of the resistance as 
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the spark diminishes is very curious ; but itis important to notice 
that the decrease in the length of the spark is accompanied by 
a change in other properties of the spark. When the terminals 
of the spark-gap are near together it is very difficult to obtain a 
straight and white spark, the spark generally being slightly 
violet in colour and ramified in appearance. With a longer 
spark-gap, however, it is much easier to obtain a spark which 
is white in colour and non-ramified, and which passes with a 
sharp noise, It is a spark of this latter character which Mertz 
found to be best suited to his classieal experiments, and the fact 
established by the author that such a spark really offers less 
resistance than a short violet spark, affords an explanation of 
Hertz’s observation. 


Wirit the tithe “The People’s Stonehenge,” a slim little 
pamphlet, by Mr. J.J. Cole, has been published by Mr. [. Doneyy 
Sutton, Surrey. The pamphlet contains ten reproductions from 
photographs of the objects at Stonehenge ; and these, with the 
short descriptive text which accompanies them, brings out the 
points of interest in the most wonderful of our archeological 
remains. 


ASTRONOMERS should be grateful to Messrs. W. Wesley and 
Son for the exeellunt catalogue of works on astronomy just 
published as No, 124 of the Natural History and Scientific 
Book Circular, 
being arranged under no Jess than twenty-four headings. 
each section the books follow the alphabetical order of authors’ 
names. Both the arrangement of the sections and the divisions 
adopted are admirable, and reflect: great credit upon the 
compilers, Bibliophiles well know that a bookseller’s catalogue 
isa mine of information, and they willbe joined by astronomers 


The classification is very elaborate, the hooks 
In 


in appreciation of the efforts of Messrs. Wesley and Son to 
produce a full and accurate list of works on celestial science. 


Tur Proceedings of the SNmcerican Philosophical Society for 
January, 1895, reached usat the beginning of this weck. Among 
other papers contained in it we notiee a description (with four 
plates) of an old ** Horologium Achaz,” or Dial of Achaz, by 
Mr. J. F. Saehse za paper on * The Significance of the Jugal 
Arch,” by Me. 1. 1. Slade 3 a note proving that thin leaves of 
gokl, similar to those exhibited by Mr. J. W. Swan at the Royal 
Society in June 1894, were produced by Mr..\. E. Outerbridge 
seventeen years ago (on this matter, see Mr. Outerbridge’s 
claim for priority in Nvrure, vol. li, p. 608, 1895) ; a paper by 
Dr. D. G. “rinton on the © Protohistorie Ethnography of 
Western wAsia,” and the *f Fourth Contribution to the Marine 
Fauna of the Miocene Period of the United States,” by Prof. 
Ea e Gane, 


Messrs. MACMILLAN have just issued the first part of the 
“© History of Mankind,” by F. Watzel, in which the learned 
author states what the task of ethnography is, and deseribes the 
situation, aspeet, and numbers of the human race, together with 
a series of preliminary observations on the rise and spread of 


Where possible he illustrates 
“ 


civilisation, religion, language, &c. 
his remarks by pictures of genuine “‘savage? remains, and his 
theories have usually a good substratum of faet. IC is, ot 
course, too carly to pass a final opinion on the work : but we 
believe that it supplies a want among the inereasing number of 
people who need a popular history of the beginnings of the 
human race, and an intelligible account of the conditions under 
which our primitive aneestors lived. The part before us is 
printed in good type on excellent paper, and contains a coloured 
plate of a Bosjesman family, and a map of North and South 
America, besides several illustrations seattered throughout the 
text. 

Dk. .V. 2B. Meviek has sentus a memoir (2162. 4. Ber. deo A. 
Zoolog. uw. Anthropol. Ethan, Museums va Dircvten ioqegs) on a 


O54 


Bre asp. OO Wpaneee. Vhe Chimpanzee described and figured in | 


is» \ eg female ving m the Zoological Gardens at Dresden, 
rewetrha Te tor its reddish brown hair, projecting eyes, and very 
trightee) ured shin. Dr. Meyer discusses at sume length the 
S species, sub-species, and varieties of the Chimpanzee 
that hay. been preposed by various authors. and deeides that 
hiv * Br wn Chimpanzee“ can be referred to none of them. 


Tt may? quite tree that ne one has previously described such 


nun er 


Trown form of the Chimpanzeee. but nearly all mammals. 
especialy she (uadrumana, are subject’ to lighter variavions in 
colour. wb we see no reason why this should not be the case 
with the Chimpanzee. tt would seem, therefore. that Dr. Meyer 


has dee well in net wiving his Brown Chimpanzee a new 
scienuf’ name. Tt appears that wething is known of the history 


of the specimen. nor of its exact locality. 


Te‘ cird and concluding portion of Kubary’s monograph of , 


the ethn graphy of the Caroline Archipelage is now published 
unter he editorship of Herr J. 1. 1. Schmeltz, who has, as 
usual, spared nyu pains ty bring out the memoir by a way which 
its valve lemands. The complete work consists of 306 pages 
and fifty-five plates: many of the latter are coloured. They 
are exedwed by Trap, which ix a sufficient guarantee of their 
excellen@. Tt is to the famous bet ill-fated Museum Godetiroy 
that we owe the inceptiva of this investigation, Ata later date 
Kubary was connected with the Kgl, Museum fur Volkerkunde 
in Lerlin. 
canse- struction in the Pelan Islands. maintains the level of 
Conscietei ats care and Minute detail which characterised the two 
former pert. The structure of houses and canoes 
o scale ly drawings in plan, elevation, and section + 
anil des 1s of fastenings and joinery are given on a lirger scale. 
We 2 thus all the information necessary to understand 
struct@rel details, whieh latter are too often lacking in the de- 
eriptions and iflustrations of travellers. 


The present section, which deals with house- and 


the in 


iNvestra 
hes 


Some houses are richly 
decor with carved and painted ornamentation ; but unfor 
tunately Kubary was not jmpresse] with the importance of this 
branch f ethnography, and so we are deft in ignorance as to the 
ignif wee of the hgures and patterns, What a pity it is that 
the cthn graphy of our Hossessions and Protectorates in various 


parts f he world is not divesugated and published in such a 


tener os this! 

We oe receiver! from Mr. J. Eliot, FOR.S., Meteorological 
Repor ert the Government of India, parts vill. and ix, of vol. sv. 
of Tr la Meteordlogical Memoirs,” containing the diseusston of 
hoWrly servations made (1) at Deesa, a military stauen in the 
Valany a State on the Banas Kiver : and (2) at Kurrachee, the 
Port f snd. The latter stavion is about three miles from the 
a, em has amest complete exposure. “The period embraced 
yeo1d75 43, and forms part of the proposed discussion of the 
olor " 
tation 


ban each 
eniwen obscrved hourly values of the various elements, 


recorded at: twenty-five observatories. 


antl tHlerences tram: the ahean of the day, have been 
cubes, aml tran these the diurnal variations have been 
regaly 3 tee fic component urmafaie oseilations by the sp- 
plies f Veecl’s formula, white the epochs and values of the 
diene) Maxima andl vnima have been computed by Che method 

| lor. Jelinek, te the second approximation, The in- 
Veotme roof the auaternily ait cach station is of itself a most 
ihe ind therugh piece of work, and the cot iplete dis: 
cower el de pretibly ancq@alled in magnitude. The import 


Phe whee invetigitian can scarcely be over-estimated, 


Wl weer tee roe are collated they cannot fail ve throw much 


ly Vthe ues Whe h dnderlie the periodic vaniations over 
thi rer, and (eer dependence op various physica and local 
(mt 
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Nyiose. like arabinose, gives two optically active stureo- 
isomeric acids on treatment with hydrocyanie acid and sub: 
quent hydrolysis. Of gulonie acid has Tong been 
recognised ; the second, idonie acid, has recently been isolated, 


these, 


and its derivatives prepared by Finil, Fischer and) Irving 
Wetherbee Fay (Berti afte. 18a5, No. 14, p. 1975). The series 
so remarkable as containing the last missing members of the 
mannitel group of acids. sugars, and alcohols. The names— 
idonic acid, idose, iditol, and idosaccharic acid—assigned to 
these substances have been derived from © idem.” and given on 
account of the symmetrical geometrical formule expressing their 


ronstitution, From the formula of l-idase, 


Voom Ton 


COMO CO 5 AE gg © CU 


Ol Tt Ol TH, 


it is evident that hydroxyl and hydrogen are similarly related to 
each of the asymmetrical carbon atoms, and that only the save 
product, racemie acid, and no inactive tartaric acid can be pro- 
duced by oxidation wherever the molecular chain is broken: 
in this respect a remarkable contrast to the 

Fiom the product of the action of hydro- 
on acid 


other hexoses 

being shown, 

acid xylose, 
erystallisation 


eyanic gulomic was separated by 
of the the syrupy dark 
liquid resulting on evaporation of the mother liquor was diluted 
and treated with brucine. 


repeated lactumes ¢ 
The preduct on evaporation and 
addition of a large quantity of aleghol gave a crystalline mass 
of bracine idonate. When purined and recrystallised from 
methyl aleohol it: formed colourless prisms, or long rectangular 
plates, which melted with decomposition between 185 and 190° 
(corr.). The acid was prepared from the brucine salt by addition 
of barium hydrate and subsequent: decomposition of the barinim 
salt with sulphurie acid. Ulumately a relatively good yield of 


idonic acid and its lactone was obtained a colours 
less syrup. which dissolved easily in water, and with 
dittculty in alcohol, and was insoluble in ether. 075 gram 
dissolved in 375 grams of water gave acotation of 5°27 ima 


decimeter-tube, The normal idunates of calcium, bariany, cad 
miwm, and lead are amorphous and very easily soluble in water. 
A characteristic cadmium double salt, (Cg) 1) O-)oCd. Cd Bry. TgO, 
erystallises in fine, colourless needles, “The corresponding 
sugar, Lidose, wits prepared from the syrupy mixture ef idenic 


acid and its lactone by reduction with 2) per cent. amalgani 


after dilution with tea times its velume of ice-cold water. The 
sugar was isolated in the usual Way asa syrap, which could not 
A 10 percent, 
The osavone, 
prepared as natal, could not he distinguished from gulosazone, 


be completely purified through Jack of material. 
sterilised solution did net) ferment with yeast. 


The aleohol af this series. leiditol, was obtained by the further 
redhiction of idunie acid by sodium amalgam, first in acid, and 
It was purified by formation of the 
henzaldehyde compound, seerystallised from acetone in: colour: 
less needles of the composition CMO (CTL Cglay The puri- 
fed compound, on treatment: with sulphuric acid and weohol, 


Mnally in alkaline selution, 


gave the aleohal as a colourless syrup very easily soluble in 
The idosaccharie acid was formed from idonic acted by 
treatment with nitric acid, and yielded crystalline caleinm and 
copper salts, 


Water, 


Tue additions to the Zoological Society’s Gardens during 
the past week include a Grown Capuchin (CeAers fatucllus) 
from Guiana, presented by Su Vgbert Seliight, Bart. 3 a Kin 
larrakcet A prevati tas wapulatin) from Austraba, presented 
by Ma, George Cawsony two While Storks (Cvvonia alba), 
European, paesented by Sir Chales Vayne, Bart 5 an Ortala 
Hunting (Amhers-a hertadana). Varopean, presented by Mr. Uh 
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C. Martin: two Uybrid Widgeons between Wareca penelope and 
wlnas boschas), bred in England. presented by Mr. Wellesley 
Taylor; a Cape Viper (Cazsws rhombheatis), Wo RKufescent 
Snakes (Leflodira rufescens) from South .Mfrica, presented by 
Mr. J. . Matcham ; a Great Kangaroo (Ma refus grganteis) 
from Australia, deposited : two Hunters Spiny Mice (sLeovyy 
Auuter?), born in the Gardens. 


OERASTRONOSTICAL COLCALN. 


RUTHEREFURDS SUELLAR Ittotonkarnys. The pioneer 
work of the late Dr. Rutherfurd in photographic star charting 
is gradually assuming a form which gives the results a high 
scientific value. In 1890, Dr, kutherfurd presented his original 
negatives, many of them taken more than twenty years ovo. tn 
the Columbia College Observatory, New Vork, together with 
some thirty vohimes of measures of certain star photographs. 
and Prof. J. IK. Rees was authorised te arrange for the discussion 
of the photagraphs. Miter Dr. Rutherturd’s death in 1802, bis 
son, Rutherfurd Stuyvesant, gencrously provided funds for con- 
linuing the reduction and publication of the measures. The 
resitits obtained for the stars of the Pleiades group, and for the 
stars about 8 Cygni have already Iheen published, as well as an 
investigation of the parallaxes of w and @ Cassiopeie. “Vo these 
are now added two papers giving full details of an Javestigation 
of the parallax of » Cassiopeix, and of die reduction of positions 
of sixty-two stars in the neighbourhood (faa. ize Fors: dead, 
Seé., vol. vil. 301. 351). Using three pairs of comparison stars, 
the parallax deduced for 7 C assiopele TO Meets Wht ROIS 
taking six pairs, 07465 + o%o44 (see NAreRE. vol. lit 
p- 61) In view of the ditticulty of getting comparison stars 
suitably situated either with respect to position angle, or 
distance, it was considered desirable to take a larger number 
than usual, and hence six pairs were reduced, being all that were 
sufficiently impressed on the plates in both seasons of the year. 
Only the three pairs which lead to the first-named value, 
however, are so situated with reference to the parallactic ellipse 
as to give good cocfheients for the parallax. 


Rapa Verocrrres oF Sait ks. The recent spectroscopic 
investigations of the velocities in the Saturnian system furvish an 
admirable illustration of the acenracy at present attainable in 
this department of astronomical research. Prof. Keeler, M. 
Deslandres, Prof. Campbell. and Dr. Belupulskhy have cach in 
turn directed their attention to the planet, and the following 
table brings together the difterent results obtained, and compares 
them with the computed velocities : 


Hquatorial Lexcess of velocity 


velocity of Yor inner ed se 
planet. fring 
Keeler Pen O:seknte icr sce; 3°6 hin, pers c. 
Weslandres ... O'4 a ey: 
hae no ORES aS BAS 20 
Belopolsky ... 974 a in 5S ee 
Computed ... 10°3 a sca gt) nia 


{t thus appears that in the hands of competent observers, the 
photographic methods now employcd for the determination of 
velocities along the line of sight may be relied upon to give 
values which are correct to within one kilometre per second : 
while for results depending upon the measnrement of more than 
one velocity, alittle greater latitude must be allowed. 

In reply to the objection of M. Deslandres and Prof. Scelizer, 
that the spectroscopic results do not strictly prove the meteoritic 
constitution of the ring, Prof. Keeler has pointed out that any 
other explanation which is consistent with them can only be re- 
garded as artificial, or inherently improbable (64. Mach. 3313). 
If the ring were composed of concentric solid rings. a line in 
the spectrum woul be made up of short straight lines, like an end 
view of a flight of stairs. Prof. Keeler does not consider his own 
photographs capable of showing more than ten such subdivi- 
sions, for if the number were greater than this. the step-like 
structure of the lines would be destroy ed by unaveidable errors 
in guiding : but up to a certain point the cftect would stilt be 
apparent in the widening of the lines, He finds, however, that 
the definition of the lines in. the spectrum of the ring is less 
affected by guiding errors than that of the lines of the planet, as 
might be expected if the lines were smooth curves such as would 
he produced in the case of a meteoritic ring. 
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Tur Care Onservatory. Dr. Gills report of the work 
| done at the Cape Observatory dete 1894 has been distributed. 
It opens by pointing out that the chief desideratum in astronomy 
during the past decade has been an adequate provision for the 
study of astrophysics in the southem hemisphere. A, the 
readers of NatuURE are aware, Mr. rank McClean, 1.1.8. 
has given to the Cape Olgeovatary: a splendid ccuipment for 
such work, so the need has been met, and a harvest of results 
may be looked for ay secon as the instrument is erected. With 
reference to this gencrous gift, the report says that the telescope 
will have a photographic object-glass of 24 inches aperuure and 
224 feet focal length, and be provided with an objective 
prism of the same aperture having a refracting angle of 734. 
Mounted parallel to this there will be a visual telescope a 1S 
inches aperture and of the same focal length as the photugray hic 
telescope. The equatorial mounting will have complete cireum- 
polar motion for within 30 of the zenith ; and will be suticiently 
elevated to allow of a slit: spectroscope suitable for determining 
motion in the line of sight. Such a spectroscope will also be 
provided by Vir. MeClean, together with an observatory of light 
construction, The instrament has been for some time under 
copstruction by Sir Howard Grabb, and will probably be oom- 
pleted before the end of 1896. 

Among the work done with the astro-photographic telescope, 
We notice that. after rejecting all plates of insufficient expr sure, 
or which are otherwise faulty, only 7o of the plates for the 
Catalogue, out of 1632 areas assigned to the Cape, remain to be 
dene. Of the chart plates. 263 have been passed as satisfactory. 

Measures of the diameters of the photographie discs of a 
variable star in Vela, together with those of nine comparison 

“stars, prove the former to be a variable of the Algot tyje, its 
period being about 5d. 22h. 24m. 4s. A complete discussion of 
the hght curve and period will shortly be undertaken. 

The researches on the solar parallax have been carried 
forward, three sections of the work, on the observations of the 
minor planet. Victoria and Sappho, having been passed thraugh 
the press. The manuscript of the definitive discussion of the 
observations of Victoria has heen cent to the printers ; while the 
computations of the solar parallax from the observations of 
Sappho and lr, Fikin’s reductions of the observations of Tris 
are completed. 


INSTIPOCTION OF MCHA NICAL 
IINGINEERS. 
a S ordinary general meeting of the Institution of Mechanical 
Engineers was held on the evenings of Wednesday and 
Thursday, October 23 and 24, at the Royal United Service 
Institution, Whitehall, the Council having lent their new 
theatre for the purpose. The building of the Institution of 
Civil Engineers, where the Mechanical Engineers have held 
their London mectings for years, is now in process of re- 


LEME: 


building. It is to be hoped, however, that the Institution of 
Mechanical Kngineers will, before long, have their own 
premises. 


There were three papers down for reading on the first: day of 
the meeting : 

“The Electric 
Burstall. 

“Report on the Lille Experiments upon the Etficiency of 
Ropes and Belts for the Transmission of lower,” translated 
by Prof. David S. Capper. 

* Observations on the Lille Texperiments upon the Efnciency 


of Edinburgh.” by Qlenry J. 


Lighting 


of Ropesand Belts for the Transmission of Power,” by Vref. 
David S. Capper. 

The chair was taken on each evening at 7.30, by Prof. 
Alexander DB. W. Kennedy, FAR.S. On the first’ evening 


Mr. Burstall’s paper was read and discussed. 

The electric lighting of Edinburgh is in the hands of the 
Corporation, It was decided upon in 1893, when the work of 
designing and superintending the scheme was entrusted to Prof. 
Kennedy, the President of the Institution. from an electrical 
point of view the city consists of two districts. In one the 
houses are close together, and the demand for light may be ex- 
pected to he fairly concentrated : in the other wt will be more 
scattered. Having regard to the different districts to be served, 
| and taking into account all the local circumstances, it was decided, 

after comparison of the various systems of supply and distribu- 
| tion which could be used, toadopta low tension three-wire system 


050 


+r che central and northern district, and an alternating-current 
zh tension system for the southern and eastern district, both 
systems being worked from one central station, and under the 
same control and management. A good site was found for the 
entral station between the Caledonian Kailway and Dewar Place. 

The boiler-house 1s designed to contain seventeen boilers, of 
which at present only six are in place. 
vacked marine type, vach 1o} feet mean diameter and 12 feet 
Joeg. with two Murves Hues 3} feet inside diameter, and 166 
tubes of 3 inches internal diameter. 
with wrought-iron tubes. On the top of the boilers are fitted 
super-heaters, each having two nests of tubes enclosed between 
the top of the boiler shell and a fire-brick casing above. Each 
consis!s of thirty-two vertical flat coils of wrought-iron tube 14 
inches diameter. Sinclair's mechanical stokersare fitted to each 
feiler, and are driven by an electric motor, The main steam 
pipe forms a complete ring round the present boilers, This ring 
‘oins the engine-room main at two points, and is provided with 
valves, so that the failire of any one pipe will put only the cor- 
responding boiler out of use. The pump-room contains at pre- 
sent Gne duplex steam pump and two three-throw pumps driven 
electrically, each pump specially designed to run with a large 
range of speed. and for this purpose can be connected with either 
the 230-valt or the 115-sult mains, .\ Kennedy water meter ts 
connected with one range of feed pipes, so that the whole of the 
Water going to the boilers can be measured, Tn the pump-room 
ts placed the electric motor for driving the mechanical stokers 
with ats counter shaft. The coal brought in the railway trucks 
is at present stored in the east end of the boiler-house ; on the 
stauion being extended, the coal will be stored over the boiler- 
house, and Tet down through shoots to the mechanical stokers, 
In designing the plant at present in the boiler-house, provision 
for extensions has been kept in mind, and the arrangements are 
sech that new plant can be added at any time. 

The engine-rooms are side by side, forming really one room 
divtled bya fine of columns which carry the roofs and the beams 
fier the travelling cranes. Vhe engine-reom next the boiler- 
heuse is reserved fur the low-tension plant, the other contains the 
high-tension plant. 4 platform, raised 4 feet above the engine- 
room floor level, rens the whole way across the west end of both 
engine-rvoms ; and on this are placed the switchboards and 
regulating gear for both the low. and high-tension systems. The 
machinery at present in the Jow-tension engine-room consists of 
eight enuines, fowr of 100 L.ED, two of 250 LI1., and two 
f 360 LUE. with their dynamos: and provision is made for 

ght more engines of 360 T11., in the future. All are 
Willans central-valve engines driving their dynamios direct. All 
the dynantes are two-pole shunt-wound machines with deum 
armatures, all wound to vive 270 volts, except two which are 
driven by two too LAV. engines: these two are wound to give 
voles, being vsed as balancing: machines on the three-wire 
system. The stean-piping forms, with part of the boiler-house 
afig, a omplete rifig round the low-tension enyine-room, and is 
conse ted with the | nlerhotse mng at two points. “The main 
reeg ty Sou hes internal diameter throughout. The straight 
baths ore of stech with thick flanges serewed and brazed on ; 

wee pieces amt valve boxes are of cast-iron; and the bends of 
sr with otcel flanges. Al bends are of large eadins, and no 
Oe Me isto joadts are osed ar required, Whe engines are erected 
pers.and ace cofme ted with the niain nig by two long copper 
Tee pipesae sheng hy long rods trom brackets fixed on 
Me walls oe colbmis, seoas Co allow free movement. “The main 
t pie! Ore ef efstaron, and ace led through a Gerryinan 
Dheeter in the Weiler hawse to the chimney. Trovision is 
© for three more heuers when required. The whole of the 
fry hel on) coferete faindation block 74 feet thick, 
‘ cate fen the feeendations of the walls, 
The mete leads trae: the dynemes are drawn thraygh curved 
ebternyoy s tetra the concrete, into chases in the centre 
reeng@ins fendstiar blowk, along which they are carried to 
sere oneer the switehbeard plattorm.  Vhe leads from 
feoott the machines are alse carned in the sume 
rorevulding roSstarees + the switches for these 
elope the banda) on the platform in front 
wl. the leads frog the resistances bemyp brought 
ret ej efthe handral. “Phe switchboard, sand 
theoeperrenet for regalating the dynames and the 
fer the Qvetnbeten of Che current, are placed on 
Teer care ly under the eye of the cagneer in 
wt ard coms of seven shite panes, each 
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about 7 feet high, and stands 4 fect from the west wall of 
the engine-room, The arrangement of the switchboard and 
conductors was next described. 

The battery-room has a fire-proof floor covered with acid 
resisting asphalt. The battery consists of 132 cells of the new 
Crompton-Howell 31-plate type. It is divided up into two 
half-batteries, positive and negative, and is arranged in two 
tiers on fonr rows of stands, which are of cast-iron, with wooden 
longitudinal bearers carrying the cells; the eight hospital cells 
are arranged on separate stands, All the cells are similar, and 
have each a nominal capacity of 1000 ampere hours, the normal 
rate of discharge being 200 amperes. The battery has ample 
capacity to meet the whole of the load of the station from day- 
light til the evening ¢ thus ducing the summer time it can do the 
lighting during more than half the twenty-four hours, The 
high-tension portion of the station consists at present of only 
two engines and alternators with their switchboard, and the 
rectifiers for are-lighting with their regulating arrangements and 
switchboard ; but in the immediate future. this plant will be 
considerably extended, ach of the alternators is driven direct 
by a Willan’s three-crank engine of 150 [.11 1., on the same 
bed-plate. The alternators are of the *' Portsmouth” type, 
with some modifications necessary owing to their increased 
speed of 450 revolutions per minute. Their armatures are 
stationary, and are of great strength; the core, consisting of 
sheet-iron segments, is solidly bolted into the framing of the 
machine, with the coils threaded through holes in the shcet-iron, 
well insulated, and completely enclosed m brass boxes. The 
ficld magnets revolve, and consist of two heavy cast-steel dises, 
having on their circumference claws projecting sideways altern- 
ately over the field winding, which ts between the dises, and is 
well protected from injury. The exciting current is taken from 
the low-tension switchboard at 230 volts, and is only a few 
amperes. The alternators work at an electromotive force of 
between 2000 and 2200 volts with a frequency of 524 figures 
complete alternations per second, Opposite to the alternators, 
and standing on the same foundation block, are placed the 
herranti rectifiYrs for the series arc-lighting. These are three in 
number, one for each of the two cirenits, and one ta spare. 

In the three-wire system of distribution for the northern and 
central districts, the electromotive force between the two outer 
conductors, positive and negative, is 230 volts, while that between 
the middle wire and the positive or negative is 115 volts. The 
latter is the electromotive force of the kunps on the consumers 
premises, no trouble being now experienced in obtaining glow- 
lamps (o work at this electromotive force, or even higher. The 
feeders from the station are connected to the distributing mains 
at siateen points They consist of two conductors only, the 
positive and negative; the middle wire is inter-connected 
throughout as much as pussible, and is brought back trem three 
districts on the system. The cables are put in parallel at the 
station, and one connection only is made to the switchboard. 
The positive and negative sides respectively of all the feeders 
are put in parallel at the switehboard : but any feeder or feeders 
can be put on a separate machine if required. .As far as posstble. 
consumers in cach street and district are balanced against one 
another hy connecting them alternately between positive and 
iniddle wires, and between negative and middle wires: large 
consumers have all three wires taken inte their premises, and 
their Ihts balanced against one another ina similar manner. 
But however carefully this balancing iy done, it is inspossible te 
vet a really accurate balance: the ‘tout of balance” current 
varies fram hour te hour, and even from minute to minute, an 
is different on ditterent days of the week. The amount out off 
balanee is compensated for at the station by means of th 
balancing: machines, one of which can be put on either side « 
the system; the balancing dvring the light load is done from th 
battery alone. Light wires, forming petential leads or pile 
wares, are brought back trom all three conductors at cach feeding 
point, and ace connected to the teeder volt meters on the switelr 
board : so that the pressure at the feeding: points at any part of 
the system is directly known at the station, and the necessa 
regulation made for keeping the electromotive force constan 
Vhe distributing mains are brought bick to the stution, but 
used only for the supply of light and power Chere ; no repulatic 
is done on the mains anywhere, except to the feeding poin 
No high tension tceders or distributing, mains have yet been taid 
but will be added Tater, . 

In regard to road-work, practically the whole of the dix 
tributing mains are laid as cable insulated with india-rubbe 
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heavily braided, drawn into Doulton stoneware casing under the | 


footways, and into either Crompton- Davis 
east-Iron pipes under the roadways. 
intermediate places on the foot-ways, brick Junction boxes are 
built. Wherever sufficient Space has been found under the foot- 
ways, the feeders have been laid as bare copper stip, carried on 
stoneware insulators in concrete eulverts. Across all roads, and 
Where there has not been sulficient Space for culvert, the feeders 
are laid in Siemens armoured eable, laid direet in the ground, 
All the feeders have been designed to have a total drop of 44 
yolts at fullload Potential leads, by which each feeding point 
is connected hack to the station, consist each of three sets of 
Wires, insulated with Specially prepared paper, laid up together 
and covered with the same material, a lead tube being drawn 
over the whole. All of the cable connections are made by cone 
connectors, sweated on to the eables, and fitting into gun-metal 
connecting blocks, 

The author concluded by stating that he had endeavoured to 
describe the arrangement of the plant and mains, and any details 
in their design and construetion which might be of interest, with- 
out discussing general principles or the advantages or dis- 
advantages of any individual system. 

In the discussion which followed the reading of the paper, the 
chief point raised was the advisability of using a dual system of 
supply ; but the author very well disposed of the objections 
raised in this direction by pointing out that the area to he dealt 
with consisted of two <istricts differing widely in character, 
Kor one the high Pressure alternating system was most desirable, 
and for the other a low tension system. It is easy, as Mr, 
Burstall said, to maintain that either system is wrong if the dis- 
advantages of that system are given undue Prominence, and the 
advantages of the rival system are brought prominently forward, 
Of course, the benefit of the high-tension alternating system 
consisted in the saving of copper, but that was a thing that 
perhaps would not work out in practice exactly in the same way 
as it was presented in theory. On paper, a larger main was re- 
quired for low-tension transmission, but practically there was 
often no saving in copper As a matter of fact there is, however, 
an cconomy in material in the feeders. Tt becomes a question 
of balance of advantages, whether certain points shall be sacri- 
ficed to the saving of copper. Mr. Buistall stated that so far 
as Edinburgh Was concerned, no less than six schemes were 
worked out in detail before it was decided to adopt the plans 
described in the paper. The tliscussion also ranged over the 
question of superheating steam, the efficiency of feed pumps, 
and various other engineering details, which, however, it is not 
heeessary here to consider in connection with an cleetrical paper, 
especially as no new facts of importance were added tu one’s 
information upon these matters. 

The second paper, on the Lille experiments with ropes and 
belts, does not need any extended notice at our hands. The 
Société Industrielle du Nord de la Mranee had the question of 
transmission of power brought before them by a paper by M. 
V. Dubreuil, and it being considered advisable to obtain more 
information on this subject, a commission was appointed, and 
the Institution of Mechanical Engineers was invited to send a 
representative. Various trials were made with ropes and belts 
under different conditions, Owing to the want chiefly of dyna- 
mometer records, no very exact figures could be deduced {rom 
the experiments, so far as the actual power transmitted was 
concerned. An effort was made to make the experiments com- 
parative as between Topes and belts, by keeping the expcrimental 
conditions in both cases constant. It is somewhat doubtinl, 
however, to what extent these efforts were attended by success, 
Generally speaking, it may be said that the results arrived at 
showed the power absorbed by transmission to be equal, whether 
ropes or belts were used. This conclusion, however, must. be 
accepted with some reserve, 

Prof, Capper in his P@per, Commenting on the experiments, 
attempted to arrive at some conchision as to the 
whole system. 
himself acknowledged that the data upon which he based his 


At all crossings, and at 


the thanks of Enghsh engineers are none the less 
due to the Société Industrietle for their courtesy in inviting the 
Mechanical Engineers to send a representative to 
The Institution is also to be con- 
able to send so compctent an observer as 
as their representative, 
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cast-iron casing or occupied the 
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A long discussion followed the 
rest of the evening, 


part of it were the remarks 
the question of transmission 


reading of the paper, which 
Perhaps the most Interesting 
of Mr. Crompton, who stated that 
by ropes and belts did hot passess 
any longer the importance it once did, as within a few years the 
silent, Hexible connecting rod, called electricity, would supersede 
all other methods of transmission, so that ropes and belts would 
only be found exhibited in Museums, as mechanical curiosities of 
a past era. 


RECENT FISHERY LT. ERATURE, 

et I general report for hishery Board for 

Scotland revolution which js 
quictly but steadily eftecting a complete change in the methods of 
is a further falling-olff in the 
number of fishermen and fishing boats engaged in the herring 
The sailing craft continue to give way before 
steam trawlers and steam liners, aud the competition for the 
best markets is bringing about an increased centralisation of the 
fishing industry. The smaller and healthier creeks and villages 
are being gradually depopulated. and the larger ports are 
becoming overerowded, The summer herring fishing is being 
forsaken for line fishing, which can be prosecuted all the year 
round. Steam liners are consequently increasing rapidly in 
number, and during the past year have proved most successful. 
Indeed, in spite of the falling off in the means of capture, the 
deerease in the total quantity of fish landed, as compared with 
the returns for 1893, amounted to only 19,000ewts. ‘This state 
of things may be attributed to the fact that the steam trawlers 
and liners are able to Proeced much further out to sea than 
sailing craft. and are able to fish over fresh grounds where large 
catches are frequently obtained, Being larger and Stronger, 
Moreover, these vessels are to a great extent independent of 
wind and weather, which seriously affect the movements of the 
smaller sailing boats. Nerring were locally plentiful, and 
of a quality never excelled within modern times. They 
were especially abundant in the Orkneys and Shetlands-— 
where the catch was double that of 1893- and in the Campbell- 
town area; but the herring fishery in the I]vbrides was again a 
failure, and this is the more to he regretted as Stornoway, the 
Most important centre for ling, also exhibited a large falling off 
in the retnrns of the latter fish. It is gratifying to notice a 
slight inerease in the returns of flat fish, especially in view of the 
complaints of the depletion of grounds frequented hy them. The 
increase may, however, he due to the hauls made hy steam 
trawlers working on fresh and more distant grounds. “For the 
first time in the Board's returns, a table is given of the number 
of persons engaged in Scotch fisheries on sea and land; 
there are more than 117,000 people taking some part in the 
various branches of the industry, 

The report of the same Board on Salmon Hisheries shows 
that the season of 1894 was in most districts helow the average. 
On the other hand, salmon disease appears on the whole to have 
been less prevalent during 1894 than in the previous year. 

In an interesting and amusing article on the North Sea 
fisheries (‘* Journal of the Marine Biological Association,” vol, 
lil, 1895), Mr. Holt devotes especial attention to the question 
of the destruction of immature fish, The fact that there 
has been a diminution of the fish — supply during — reeent 
years secnis to be thoroughly established, although the im- 
proved boats and methods of fishing render this decrease 
less striking than might otherwise be the case. The alleged 
cause of this diminution is over-fishing, that is to Say over-trawl- 
ing, but inshore trawlers, shrimpers, and other fishermen do not 
appear to be blameless in the matter. During some years’ 
residenee at Grimsby, Mr. llolt has collected statistics on this 
question. They are necessarily incomplete, as time and oppor- 
tunity did not permit of wide investigation ; they are, however, 
fairly complete in the case of the plaice, one of the most important 
of our flat fishes, and Mr. Holt’s evidence concerning this fish is 
very striking. le states that during a whole year’s trawling on 
the North Sea grounds 57 per cent. of the plaice brought to 
shore were sexually immature, and had thus never had a chance 
of reproducing their species, and so contributing to the mainten- 
ance of the supply. In the Conference of 1892 the size limit for 
plaice was made to inches; they are marketable at this size, 
although not sexually mature, for Mr. Holt finds that as a’ rule 
North Sea plaice are not mature until they attain a length of 17 


Tish wary in Se under ditferent sonditions and in 
ton’ areas, and ¢y the south-west coast the limit of size for 
Ty in pdaice is 13 inches accerding to Mr. Cunningham. 

\ mense number of the small plaice brought to market are 
2 en the Castern grounds; and this area forms also a 
sery end spawning hasen tor turbot, brill and soles. The 

weer of play above to inches on these grounds as inconsider- 
> and ita sive limit of 13 inches for plaice brought to market 
nf reed, even during the spring and summer only, such a 
would sutree to keep trawlers off these grounds, which 
thes be left uninolested. In conclusion, Mr. Melt con- 
fs V.trious remedial neasures for checking the depletion of 

* North Sea grounds, an'loaf enabling the fish supply to 
yer: Lut the only practicable method of attaining this end 
meentis by Icyislation based on the principle of the size 
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Vk FORMATION OF RACTERLAL 
COL ONT 


i, 1. author has extmmned the details of development of the 
Caleny from a single spore, in numerous species, by 

2 Mog microscopic plate-cultures, which can be kept under 

Srvation under a one-twelfth and even a one-twentieth oil 
rewecrsion, ur by making pure AZit. Apraparate of the growing 

Sanyo cover-slips covered with a thin tlm of gelatine. 

He tnds many factors of importance in affecting the form, 
ew cnt. rapidity of growth, and other characters of colonies. The 
cweweity of the gelatine, the presence of moist films on the sur- 

vocf the gelitine, th: rate of (slight) liquefaction, &e., all 
4 of portance. nm explaining the shapes, &c. of submerged 
“whetstune shaped,” moruloid, spherical, or lobed 
ws the mod— of emergence and spreading over the surface 
W ouelatirs. the formation of radiating fringes, iridescent 
Rm Ac. 

Peeesure te beht during the development of liquefying 
(hs nay profoundly attect their shape and other properties, 
sheremenon cdsely connected with the retardation of 
qeeeion and erowth, Pigment bacteria may give rise to 
rfetly olonrless reces when cultivated wnder certain con- 
as. nad the colour restored by again changing the conditions, 
© fet which the author Was not only confirmed with red forms, 

e Who he shows to be true of a violet bacillus. Species 

mY ly describe] as non-motiwle show active movements 

rT cértain Conditions, and the sizes of bacteria are not con- 
meotin diticrent regions of one and the same colony, Details 
been worked out for serics of types. the extremes of which 

fer owasidcrably in hquefying power, and essential difference 
pearance of a colony may depend on the amount of 


ts 


! fying power cvinced, 
some curiods owses of travelling films, the lobes and contorted 
t of whrh move hke amerbé over the surface of the 


foc, were alte examined. 

[oe facets potat to (1) differences in colonics even of one 
tony depend on much mwre subtle dittercnees in cultures 
@re usmally recount e |; (2) varictal differences may occur 
ohacdh of the sane species (isoluted from the river). due to 
Wlerevt viassitugles the two individuals have been subjected 

ering their sspwarnin the waters (3) the dittculties met with 
mere peices of bacteria with the aid of works of 
wr eutborily, are partly duc to varieties of the same species 
seconded by diff rent observers Under different names, and 
Hleer Uinks sorne ieere consistent precirranged phin of 
ny wot the chareeters of such forms should be developed by 
eccoh mam thm at prevent exists, 


tw@ 


View 


wthor te iolated from the Thanies a torm which pives 
e ordinary reeetensvof a dacterifin in: plate-cultdres and 
Weresat golationg, agar, potato, broth, milk, dec. 
ea eI (ort, top thick dened pte 2or 4 p long, stains 
p tee lo. ene ewnirot be deinguished from a true Schizo- 
é by the webbed in common use. 
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segmentation of which are acropetal. This turns out to bea 
minute oidial form of a true fungus. 
Its irne nature can only he ascertained by the isolation and 


culture through all stages from the single cell, according to the 


original methods of gelatine cultures of Klebs, Brefeld, and De 
Bary, which preceded and suggested the methods employed by 
bacteriologists : and the facts discovered raise interesting ques- 
tions as to the character of alleged ** branching “ bacteria on the 
one hand, and the multiple derivation of the heterogeneous 
group of micro-organisms. termed bacteria in general, on the 
other. 


"NIVERSTTY AND EDUCATIONAL 
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Campribck.- The following have been appointed Examiners 
in Natural Science for the current academical year :—VPhysies : 
Dr. O. J. Lodge. FLRLS., and Mr. L. R. Wilberforce. Elenien- 
tary Physics : Mr. 11. F. Newalland Mr. S$. Skinner. Chemistry : 
KK. Meldola, RS... and Mr. W. J. Sell. elementary 
Chemistry: Mr F. Tl Neville and Dr. S. Ruhemann. 
Mineralogy : Prof. N. Story-Maskelyne, F.R.S.,and Mr. 11. A, 
Miers. Geology : Prof G. .\. J. Cole and Mr. 11. Woods. 
Botany: Dt. Hi. M. Ward, R.s., and Mr Tl. Wager. 
Zoology: Vrof. S. J. Wiekson, F.R.S.. and Mi. S. F. Uarnter. 
Elementary Biology : Mr. .4. C. Seward and Mr. J. J. Lister, 
Anatomy: Vrof. A. Macalister, P.RIS.. and) Prof. ALM. 
Paterson. Vhysionlogy: Mr. W. B. Tardy and Prof. W. 1). 
Halliburton, FORLS, | Pharmaceutical Chemistry : Mr. A. Evatt 
and Mr. KR. WD. Adie. 

Dr. Glaisher, FAK S., and Mr, R. T. Glazebrook, FORLS., of 
Trinity College, and Irof. G. B. Mathews and Mr. A, 1. VL. 
Love, I. B.S.. of St. John’s College, have been appointed 
Kxaminers for Part 11, of the Mathematical Tripos ; and Prof, 
Ewing, FR.S., Prof. Keynolds. VOR.S.,and Mr, J. B. Peace, 
of Emmanuel College, have been appointed Examiners for the 
Mechanical Sciences Tripos. 

The twenty-second annutl report on the local lectures 
has just been issued, It touches upon a number of inter- 
esting questions. Of the work temporarily undertaken for 
County Councils three years ago, the only portion that remains 
Vigorous is that carried on in connection with the Norfolk County 
Council in the preparation of teachers in elementary schools to 
teach science subjects in evening classes. These courses, given 
inthe county of Norfolk, have been supplemented by practical 
laboratory work in Cambridge during the Long Vacation, which 
has been atlended by teachers holding scholarships from the 
Norfolk Council. The Syndicate state in the report that they 
are persuaded that this is a work of great value, and that they 
believe that it is in this direction, rather than by the provision of 
ordinary technical courses for rural audiences, that they can now 
best aid the technical education work ef County Councils. 
During the past session the scheme of certificates has been 
remodelled s0 as to cneourage more continuous and systematic 
work, and has already begun to show good results. The most 
important part of the report ts that in which the Syndicate 
announce their intention to appeal for funds to cnable the 
University to develop and extend the work in a more systematic 
way by placing particular districts in charge of supermtendent 
lecturers, whe will form a direct link between the district and 
the University. ANppended to the report is a special report by 
Dr KR. 1. Roberts, the secretary for lectures, in which a large 
scheme Jor the future development of the work is sketehed and 
practical proposals suggested, 


\ Diknerory of Seicnee, Art, and Technical Colleges, 
Schools, and Teachers in the United Kingdom, by Mrs. R. S, 
Lincham, has been published by Messrs Chapman and Tall, 
Vhe directory will undonbtedly prove of creat value to all who 
are conecrned with scientiic and technical education, — Tt con- 
tains a list of schools wrangcd alphabetically according to towns, 
with the names of secretaries, principals, and teachers, and the 
number of students tight in cach subject. Vhere is also an 
alphabetical list of names and addresses of teachers of science, 
art, and technology. arranged under the headings of subjects 
taught, Other information of particular use to teachers 
under the Seience and Art Depertunent, and needed now 
and then by all promoters of elementary scientific educa- 
lion, will be found in the yolume, Complete the directory ts 
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not, nor is it infallible; but it is a praiseworthy attempt to 
organise into one guild the teachers of a growing and most 
important section of educational work. The labour involved in 
getting together the facts which make up the contents must 
have been immense, and it is to be hoped that, now the work 
has been done, the support required te censure the annual 
publication of the directory will not be lacking. If the book 
only makes teachers in technical schools and institutes realise 
that they are part of one organic whole, having for its object 
the extension of scientific knowledge, it will accomplish a much- 
desired end, 


Tire Report of the Vechnical Mducational Committee of the 
Berks County Council is optimistic, but it is not distinguished 
hy deseriptions of any very noteworthy developments. Berk- 
shire is an agricultural county, and that is tantamount to saying 
that little encouragement is given to scientific education, Such 
counties are not willing to he taught much about principles ; 
what they will tolerate, are subjects like practical butter-making, 
laundry-work, poultry-keeping, hedging, and horse-shocing ; but 
to attempt to teach agricullurists anything much beyond 
manual dexterity, is to court opposition,  Towever, the 
Technical Education Committees are doing something 10 
educate the agricultural mind to a better appreciation of the 
benefits to be derived from science, though it must be confessed 
that the rate of progress is extremely slow. Berkshire, along 
with Oxfordshire and Hampshire, contribute towards the main- 
tenance of the University Ixtension College at Reeling, and, 
in recognition of the satisfactory development of the agricultural 
department of the college, the Board of .\griculture recently 
granted a sum of £500, and the money could not have been 
better bestowed, The various courses of study at the college 
are well arranged, and valuable field experiments are carried on. 
jy paying over the sam of £400 to the college, the Berkshire 
Committee ensures efficient instruction for the students under 
their care, and that is a very important consideration, for the 
supply of good teachers, competent to teach science as it should 
be taught, is comparatively small, to say nothing of the labor- 
atory accommodation essential for truly scientific instruction. 
In spite of the facilities thus offered, the lectures in elementary 
science arranged for teachers were not successful. It would he 
a great pity if the Committee had to discontinue this part of their 
work on account of the want of support by the teacher for 
whom the lectures are intended. The other ways in which the 
Committee disposes of the funds allocated to technical education 
are evening continuation classes, scholarships, dairying, farriery, 
and bee-keeping. Aid is also given to classes in the principles 
of agriculture, mensuration, botany, drawing, horticulture, 
chemistry, mechanics as applicd to agriculture, and to mannal 
instruction in woodwork and metalwork. 


Tuk Brussels correspondent of the 77es reports that the elec- 
trical and anatomical institutes founded by M. k:rnest Solvay, and 
presented by him and other donors to the University of Brussels, 
were officially inaugurated on Monday, under the presidency of 
the Burgomaster, assisted by M, Graux, the Chancellor, and the 
entire body of professors, Delegations from the Hnglish and 
Continental Universities have responded to the invitation of the 
Brussels University to take part in the series of féfes organised 
in celebration of the event. 

tr was announced a few weeks ago that the Treasury has 
thoughts of reinstating King’s College, London, in the enjoy- 
ment of its share of the grants made to University Colleges. In 
consequence of this decision, the Council of the College have 
adopted a conscience clause as a standing regulation. 


SOCIETIES AND ACADEMIES. 


LONDON, 

Physical Society, October 25.—Mr. Walter Daily, Vice- 
President, in the chair.—Vrof. J. Perry read a paper, by himself 
and Mr. 1. Fk. Hunt, on the development of arbitrary functions. 
During the discussion on Prof, Uenrici’s paper (April 13, 
1894), one of the authors described a graphical method of 
developing any arbitrary function in a series of other normal 
forms than sines and cosines, such as Bessel’s or zonal spherical 
harmonics, The method consisted in wrapping the curve which 
represents the fimetion round a specially shaped cylinder, not 
circular, and projecting this curve on toa certain plane. Many 
months were wasted in finding with great exactness a sufficient 
number of coordinates of the trace of the cylinder suitable for a 
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_ forms, the real difficulty consists in finding the value 


659 


Zeroth Bessel development. The labour, horvever. was un 
necessary, since the coordinate most troublesome to calculate is 
not really needed, the projection only taking place in one direc- 
tion, To develop any arbitrary function of. (sayy) in normal 
on in. 


a 


tegral such as M0 (aj. dv where (a0 is some culated 


function. If now > is another tabulated tanction whicl. |. the 
integral of (2 (2), the required integral is [a> Tftt valu. 
| for y for 25 equidistant values of 1 are known, from | — 0 to 


wa. Let the corresponding values of = be tabulated. and let 


{a curve be drawn with the values of y as ordinates and the 


values of 3 as absciss.c 3 the area between the axis of . and this 
curve gives the value of the integral required. The authors give 
four tables containing the abseissie for the four tirst terms in the 
development in Zeroth Bessels. They have tested the method 
by applying it to the calculation of a known function in terns of 
vyonal spherical harmonics. and the agreement between the 
true value of the coefficients and those found is very satisfactory. 
Prof. Henrici said the method was a new departure, since in the 
place of an instrument of complicated design the authors only 
used a planimeter and pencil and paper, and obtained the same 
degree of accuracy. The fact that the series employed to test 
the method consisted of a finite number of terms scemed to him 
an oljection. Prof. Karl Pearson had ina recent conversation 
informed hin of a method for the development of functions which 
he (Prof. Pearson) had recently discovered. This method was 
not, however, so simple—at least in most cases—as that of the 
authors. Prof. Minchin thought it would add to the intelli- 
gibility of the paper if it were stated that the method was similar 
to that employed when expanding in terms of a Vourier series 
or in spherical harmonics. In these cases you have 2 function 
which, when multiplied by other functions of different orders, 
kills all the terms except one. (Graphic methods ought. in his 
opinion, to be very much oftener employed, and he con- 
sidered that there was no problem in physical mathematics 
of which the solution could not be obtained by graphic 
methods. Fle would also like to know if Prof. Perry 
had obtained a graphic method of calculating Bessels. Mr. 
Trotter agreed with Prof. Minchin as 10 the neglect of graphic 
methods. Ile regretted that Prof. Perry did not continue to 
consider the method asthe projection from a ¢ylinder, as he had 
found the method of wrapping curves round a cylinder most use- 
ful. Prof. Perry in his reply said he had adopted the expansion 
they had employed, under the impression that the test was a 
particularly severe one. Ile had not discovered a graphic 
method of calculating Bessels. “he reason they gave up the 
cylinder was the immense labour involved in calculating the 3 
coordinates of the trace, which would afterwards be of no use 
in the development of the function.— Mr. F. W. Lanchester read 
a paper on the radial cursor, a new addition to the slide-rule. 
The ordinary torm of shde-rule enables calculations to be made 
which involve multiplication and division, also involution and 
evolution where the indices arc integers. The radial cursor allows 
of the solution of problems in which fractional indices oceur ; 
forexample, in questions involving the adiabatic expansion of a 
gas, Where an expression of the form fz,=const. has to be 
dealt: with, and where y is not an integer, nor is it constant 
for all gases. In this case it is necessary to provide some realy 
means of dividing the scales on the rule and slider proportionally 
to the value of y, which corresponds to the division and multi- 
plication of the respective logarithms of the quantities dealt 
with in the proportion of the indices ef pand 7, “ce. 1 and y. 
This proportionate division of the scales is effected in the new 
cursor by a radial index-arm which is arranged to swing about a 
stud fixed to a sliding-bar running in guides at right angles to the 
rule, All readings are taken at the points of intersection of a 
line on the radius arm and the edges of the slide. The distance 
of the pivot, on which the radius arm turns, from the scale, and 
therefore the value of the index employed, is read off on a scale 
fixed to the transverse bar. Mr. C. V. Boys said that owing to 
the kindness of the author he had been able to try the curser, 
and had found it of great serviee in dealing with questions of 
adiabatic expansion, The new addition to the slide-rule suffers 
under the same disadvantage as the rule itself, namely that a 
verbal or written description seems so very much more complex 
than is the actual operation when using the role. The author's 
device might be described as an india-rubber slide-rule, for it 
performed the function of a slide-rmle in which the graduations 
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Academy of Sciences, ()1 der 21.- M. Marey in the 
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